£>tate College of glgriculture

at Cornell Jinibersitp
itijaca.

M~ S.

ILifirarp

Cornell University Library

S 471.I3V6
Report on the improvement of Indian agri

3 1924 001 039 324

Cornell University
Library

The

original of this

book

is in

the Cornell University Library.

There are no known copyright

restrictions in

the United States on the use of the

text.

http://www.archive.org/details/cu31924001039324

REPORT
ON THE

IMPEOYEMENT OF INDIAN
AGRICULTURE.

By JOHN AUGUSTUS VOELCKBR, Ph.D

B.A., B.Sc, F.I.C., &c.

Consulting Chemist to the Royal Agricultural Society of England.

LONDON:
FEINTED BY EYRE AND SPOTTISWOODE,
PKINTEBS TO THE QUEEN'S MOST EXCELLENT MAJESTY.

AYEEAGE RAINFALL AND TEMPERATURE
DIJEING THE RAINY SEASON OR SOUTH-WEST MONSOON PERIOD, JUNE TO OCTOBER INCLUSIVE,

Eefi.

No.

43,

B.

Si

A.— "J-91.— 1,500.

Pboto.. S.

I.

O.,

C»lcu*U-

GEOLOGY.
92

Photo

Ut^ Ho

.1?, il.

k A -j-J

91

-1

Wt'.

S. I. O., CaicutAa.

Keft.

Mo. 502. B.

ft

A.— Oct.

91.-1,500.
JPhotc-litho,, S 1. O.,

Calcutu

Hi

PREFACE.

What

was intended to be a short Report on the Innprovement

owing to the comprehensiveness and

of Indian Agriculture has,

importance of the subject, become expanded into a volume of
over 400 pages.

have not attempted any description of the crops or of the

I

methods of agriculture pursued, but have endeavoured
myself to matters
effected.

in

which

I believe that

to confiiie

Improvement can be

,

.While the conclusions I have formed are the result of

own

persona,l observation, I

am

my

yet very deeply indebted to

others for the information I have collected, and in particular, to

the Government of India and

its

officials for

the exceptional

advantages I have enjoyed.
I desire to return publicly

my

sincere and grateful acknow-

ledgments.
Kensington, London, W'.,

March

1893.
-

y

24266.
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ABSTRACT OF REPORT.

CHAPTER

I.

HISTOKICAL INTRODUCTION.

Thb opening chapter deals briefly with the history of Agricultural Departments- in India since their establishment by Lord
Mayo in 1871.
The failure and abolitiofa of the first Agricultural Department
in 1878, and its reconstruction in 1881 as the outcome of the
Report of the Famine Commissioners of 1880, are touched upon,
and the steps taken by the Government of India in carrying out
the recommendations of the Famine Commission are reviewed. It
is pointed out that the Government of India, in their Resolution
of December 1881, clearly recognised the importance of the
systematic prosecution of agricultural enquiry which had been
so strongly urged by the Famine Commissioners, and that the
Government of India, considering that these duties of the Department must precede any attempt at agricultural improvement, had
first set about the work of " Land Revenue Organisation," hoping
thereby to lay the foundation of all knowledge of the agricultural
condition of the country.
The Land Record system, the importance of which was
established by the enquiry of the Finance Commission of 1887,
is then summarised.
The reasons, of which the chief was financial
pressure, why the further recommendations of the Famine Commissioners in regard to agricultural improvement were not taken
up are briefly shown, but it is added that the Agricultural Department have not failed to recognise the obligation still resting upon
them to take measures for agricultural improvement, as well as
the further obligation, imposed on them by the Home Department in 1889, to promote agricultural education.
It is next
pointed out that the Agricultural Department, having, by means
of the Famine Code, made provision against the difficulties of
famine, and having organised the Land Kecord system, are now
prepared to take up the question of agricultural improvement.
In this connection it is stated that the assistance of a first-class
Agricultural Chemist has been urged repeatedly since 1882, both
by the Government of India and by Agricultural Conferences
which have met in India, and that finally Her Majesty's Secretary
of State consented in August 1889 to send out an agricultural
chemist to make enquiries in India itself, and to advise upon the
course to be pursued, as also to report upon the possible improveFor this duty, I was, on the
ment of Indian Agriculture.
recommendation of the late Sir James Caird, selected.
The remainder of the chapter is taken up with a summary of
my tour, the plan I adopted in pursuing my enquiry, and the
expression of my special obligations to those who so largely
assisted me in my work.
a3
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PRELIMINAEY REB^ARKS ON THE POSSreiLITT OF IMPROVING
INDIAN AGRICULTURE.

Indian AobiCtJLTDBB,

In this chajjter I give, so far as I am able, some general remarks on the condition of Indian Agriculture, the possibility of
I
its being improved, and the methods that should be adopted.
point out, however, that the diversities met with in India, alike
in its physical features, the people themselves, and their varying
surroundings, raise great difficulties which altogether prevent
one from speaking generally as to the condition of agriculture.
What is true of one part^wUl. not ,he true of another, and almost
no question whatever can be answered in the same way for the
whole of India. Thus, the problem of' improvement becomes a
specially difficult one.
I explain that I dp not share the opinions which have been
expressed as to Indian Agriculture being, as a whole, primitive
and backward, but I believe that in inany parts there is little
or nothing that can be improved, whilst where agriculture is
manifestly inferior, it is more generally the result of the absence

of facilities which e^^ist.in the bettpr districts than from inherent
'bad systems of cultivation. Nevertljeless, that improvement is
possible is shown, I think, hy the differences of agricultural
conditions and practice that exist, in different parts of India.
These differences I. proceed to divide intp three classes asfollows :
I

(1.) Differences inherent to the people themselves as cultivators,

for instance, " caste "

and " tace " distinctions.

(2.)

Differences arising from purely external surroundings, for
instance, clipiate and soil, varying facilities for water,
manure, wood, grazing, &c.

{'i.)

Differences arising

such

directly

as, diversities in

Jrom want of knowledge^

agricultural practice.

In treating of the above generally, I express my opinion that
improvement of agriculture will consist mainly in the modification
of the differences which exist, and that this will proceed in two
directions
(1) by the transference of a better indigenous method
from one part where it is practised, to another where it is not
(2) by the modification of the differences which result from physical
;

causes affecting agriculture. I then discuss how far this work
may be effected by the people themselves, as they come to see the
necessity of adopting the more profitable methods, and how far by
Government, in promoting education, and in taking positive
measures such as the provision of wafer, wood, manure, grazing,
As a necessary preliminary to the taking of
&c., where needed.
positive measures, 1 support strongly in tliis chapter the opinion
of the Famine Commissioners and of the Government of India
in 1881. that a "systematic prosecution of agricultural enquiry"
is absolutely necessary in order to get a real knowledge of

m
needs and condition of each district of the
country ; and I think that there should be a permanent agency
for the purpose in each Province, and that in such agency the
assistance of an agricultural chemist would be advantageous.
BBOOMMBNDAI conclude the chapter by recommending (1) the spread of
TIONS
General and Agricultural .Education; (2) the establishment of
an organised system of Agricultural Enquiry ; (3) the active
prosecution and encouragement of positive measures^ such as the
supply of water, wood, &c., which have already been found to
/
be bjeneficial.

the agricultural

CHAPTER

Iir.

CULTIVATING CLASSES.

OHAPTHK m.
OOLTITATINO
OliASaBS.

pointed out that certain " castes " and " races " of the
people of India show more agricultural ability than others, and
that the diflFerences between them as cultivators are in great
measure to be ref^-red to the caste or race distinctions
existing between thetin.
It is very certain that if the prejudices
attaching to caste and race could be broken down, considerable improvement in agriculture would result.
Instances are
next given which show indications of a change slowly going on.
Thus, the prejudices against the cultivation of indigo, and of the
potato have, to a great extent, disappeared ; also the cases of

It

is

Nagpur, Poona and

Aqt^ritsar

are

mentioned as showing that

the prejudice against the use of night-^soil as manure for crops is
giving way. Improvement in coffee cultivation and in the manufacture of indigo, as the outcome of the example of English
plantiers, is also distinctly traceable.
The people, it is pointed
out, will lose those caste prejudices which retard improvement in
a,gri6ulture, partly through the spontaneous adoption by them of
•the more profitable practices, a.nd partly from the force of
circumstances which make living harder and oblige more attenIn the weakening of caste
tion to be paid to cultivation.
prejudice Education is a most important factor, and Grovernment
by spreading it will help to break down the caste distinctions which prevent progress in agriculture.
I therefore advocate the spread of General and Agricultural RBOOMMENDATION.
Education.

a4
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CHAPTER

CHAPTER

IT.

IV.

Climate.

Climate.

With the aid of the " Rainfall Map " included in the Report,
the great variations of climatic conditions throughout Indiia, are
illustiated, and their bearing is shown upon the crops grown, the
agricultural systems pursued, the cattle, and even the people
themselves. The close connection of famine with the rainfall is
It is pointed out that while, it is to only a limited
also set forth.
extent that climatic differences can be modified, yet that something can be done by increasing the means of irrigation in dry
tracts, and by the creation of " reserves" of wood and fodder in
districts where these are scarce.
The inl^uence of vegetation,
and especially of trees, in improving cliniate is discussed ; the real
value consisting in the lowering of temperature, the production of a
more gentle lainfall, the inprease in the number of rainy days,
the holding-up of the soil, the obtaining of a cooler earth-surface, and the retention of moisture by the soil.
It is maintained that such work must fall to the lot of Govern ment, and that the people can be expected to do but little to aid
Encouragement is, however, given to t^ee-planting by indiit.
viduals, and this should b? prosecuted more .vigorously.
It is
further insisted that in order to get definite knowledge as to
where provision of irrigation and " reserves of wood and fodder
can be made, careful enquiry must be set on foot by Agricultural
,

','

Departments.
EECOMMENDATIONS.

,

I recommend, accordingly, (1) the extension of irrigation to
di"y tracts; (2) the creation of "reserves "of wood and fodder
(called " Fuel and Fodder Reserves ")
(3) the planting of
trees alpng canal banks and i^ilway lip^s ; (4) the further
encouragement of Arboriculture; ;(5) organised enquiry by
Agricultural Departments with the view of finding out where the
foregoing measuries can be adopted.
;

CHAPTEB

CHAPTER

V.

V.

SOIL.

The

principal geological types of soil which occur in India are
by the help of the " Geological Map " accompanying
the Report, and the presence or-aibsence of particular kinds of
soil are indicated.
The neglect, in the past, of any regular
scientific study of Indian soils is referred to, and the important
question is next dealt with whether or not the soil of India is

illustrated

—

becoming exhausted under the present systems of cultivation. It
is admitted that there is want of positive evidence in support
of
exhaustion, but instances are given from Settlement Reports and
from the Famine Commission's Report, of a process of deterioration

Abstract of Report,

ix

it is argued that under existing conditions of export
of grain, oil-seeds, and manuriesj and the burning of cattle-dung
The
for fuel, there must be a gradual deterioration of the soil.
wheat-yield of India is compared with that of other countries,
and Sir James Caird's estimate of the crop-increase needed- to
provide against famine is alluded to, and the deduction is drawn
that to supply this amount, not a deterioration but an increased
productiveness of the soil is required, and that this can only be
brought about by increasing the manure supply. The soils of India
are then considered in respect of the different constituents which
they contain, each ingredient being taken in turn. It is shown how
important is the relation of water to soil, that organic matter
humus) and nitrogen are generally deficient in Indian soils, and
that lime, potash and phosphoric acid are, as a rule, present in
Several chemical questions of great importance are
sufficiency.
dealt with, sucii as the supply to plant life of nitrogen from atmospheric sources, the amount of nitrogen contained in the rainfall
of India, the nature, occurrence and possible removal of saline
The reclamation cf land, whether it be
deposits in soil, &c.
ravine land, land infested with weeds, or land rendered sterile by
the presence of salts {usar land), is de^lt with, and instances are
given of the various experiments which have been tried in
Throughout the chapter it is shown that the
different places.
application of chemistry to the solution of the various agricultural
problems connected with the soil is very necessary, and it is
urged that future investigation should be pursued with its

going on, and

{

assistance.

pointed out that the work of soil improveInainly upon Government, as in very few
cases will the people 'have the means to take such measures in

In conclusion,

it is

ment must devolve

hand.
I recommend in connection with the improvement of the soil, ^^°°^^f^^'
(1) the increase of the supply of water to dry tracts ; (2) the
increase of the manure supply (3) the setting on foot of enquiry
to ascertain where such improvements are needed ; (4) the con
tinuation of experimental research aided by chemical science.
;

j^li^vact

CHAPTER
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CHAPTER

VI.

VI.

WATER.

Watbr.

It is indicated, at the outset, that while water in one form or
another is indigpensahle in Indian agriculture, the amount and
the method of supply will vary very greatly in diJBFerent parts of
India.
In some parts rainfall is sufficient, in others artificial
irrigation will be a necessity, in others, again, it may-be a useful

supplement.

The nHture of "protected" and "precarious"
The main types of water supply are sum-

tracts is pointed nut.

marised and then examined in extenso. Special points are noted,
such as the benefits and the evils attending the introduction of
canals, the comparison (where it is possible to make it) between

by canal irrigation and by well irrigation, the diflTerences
between canal water and well water, &c.
Embanking and drainage of land are spoken of, and instances are
given of parts which stand in need of further irrigation. The
great work done by Government in extending canals is favourably
reviewed, and direction is turned to the necessity of Government
undertaking all works of a major character, while minor ones may
be carried out by the people. The possibility of Government
constructing weUs on a large scale is discussed, and improvements
are suggested in the^ management of canal watercourses and
tanks, and in the repair of the latter.
The chapter goes on to
cultivation

in chemical composition

treat fully of the system of advances known as taccavi, principally
for purposes of well digging, and it is shown how greatly this is
capable of further development, and of being made more popular
and useful.
It is maintained that the Agricultural Department
should pay particular attention to this subject, and that a certain
of, the administration should be vested in the Department.
Suggestions are made as to improvements in the workine of the
system.
La.stly, the necessity of a thorough "agricultural analy''
sis
of each district of the country is insisted on with the view
of ascertaining the local requirements in the way of water

share

supply.

KECOHUBNDATIONS.

I recommend (1) the further extension of canals and other
means of irrigation to tracts where they are required (2) the
more energetic working and popularising of the system of taccavi
advances for well digging and similar purposes ; (3) the giving
;

of a share in the administra.tion of taccavi advances to Agricul-,
tural Departments ; (4) the institution by Agricultural Departments of organised enquiry toja,Bcert,|in the irrigation requirements
of each district.

AJfstraci p/ JRepoH]
,

CHAPTER

ii

VII.

OHAPTKR

MANURE.

The

importance of manure in Indian agricultural systems is
by extracts from variou^ Reports^ and the interdependence of water and manure is shown in tKe existence of the
finest cultivation where both water and manure are available.
Instances are given to stow that the cultivator is not ignorant of
the value of manure, but vtill, for certain crops, spend considerable sums of money upon it. ^ Jlbe..different sources of manurial
supply are then examined, the ordinary cattle-manure being the
most important, and, speiaking generally, the only one available.
Its composition is set out in analytical tables, and a comparison is
instituted between it and ordinary farmyard manure, as met with
in England, the result being to show that the value of Indian
cattle-manure is often underrated, and that when it is burnt (as
is so often the case) very serious loss is incurred.
As the outcome
of an enquiry in which I specially interested myself, I state the
conclusion 1 came to, j>2^., that the best cultivators do not burn
cattle-manure for fuel except from necessity, that is, because they
have nothing else to Jburn as fuel. The connection between the
supply of firewood ajid that of manure is hence a very close one.
Other sources of manurial supply are then d^alt with in succession, e.ff., ashes of cattle-manure, sheep-folding, green -manuring,
illustrated

•

soil-mixing, oil-seed refuse, nitre, lime, bones, &c., and
various analyses of difi^ererit material^ so used are given in the
Appendix. Special questions, such as the system of seed-bed
cultivation known as rdb, the use and export of bones, and the
likelihood of artificiial manures being used in India, are treated in
Attention is then drawn to two points in which the culdetail.
tivator does not take full advantage of the facilities he possesses
(1) the non-utilizsition by him of night-soil- for agricultural
purposes; (2) the imperfect conservation of cattle-manure and
In this connection instances are given of
the loss of the urine.
the highly beneficial results that have attended tlie use of nightsoil, and analyses are given showing the value of cattle urine and
the advantages to be gained bj preserving it by the aid of litter.
Incidentally, questions of town and village sanitation aire touched
upon, and ihroughou|; the chapter there are frequent references
to investigations which could notbe carried on without the aid of
In conclusion, it is maintained that
agricultural chemistry.
water and manure constitute the cultivator's chief wants, and that
the supply of manure must go hand in hand with that of water, and
must, like the latter, be taken up by Goviernment, otherwise the
soil will not be able to provide for the increasing millions of the
It is further held that, as cattle-manure is the only
people.
really available manurial source, it is incufnbent on Grovernment
to provide supplies of firewood ("Fuel and Fodder Reserves ") so ^
that the cattle-manure need not be burnt, but may be set free lor
use on the land, and the fertility of the latter be thereby kept up.
silt,

Vn

XU
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Lastly, I set forth the duty of Agricultural Departments to make
organised enquiry as to the nianurial requirements of every district, to continue experimental research at Government Farms,
and to spread agricultural education so as to teach better practices

KECOMMENDATIONS.

and remove prejudices.
creation of supplies of fuel' ("Fuel
(2) the establishment of h system of
(3) the spread of agricultural education ;

recommend {I) the
and Fodder Reserves ")
I

;

agricultural enquiry ;
(4) the continuation of experimental work at Government
(5) the employment of an agricultural chemist.

CHAPTER

VIII.

Wood.

CHAPTEK

Farms;

VIII.

WOOD.
This chapter deals principally with the administration of the
Forest Department and the extension of its work in a more
agricultural direction than has been the case in the past.
The
early policy of the Department is first considered, and the reasons
are given for its success having been gauged by financial results.
But it is pointed out that, as population has increased and
cultivation has been brought nearer to the borders of the
forests, it has become necessary to extend the benefits of forests,
so that they may more directly serve the interests of agriculture.
In consequence of this, at the instance, first of Sir l-)ietrich
Brandis, and then by successive representationsof the Famine Commissioners and of the Government of India, a certain impulse
has been given to the supply of wood for agricultural purposes.
But it is urged in this chapter that there is a great deal more
that ought to be done, and that the greatest need is that which
was set out in the previous chapter, viz., the supply of wood
This is again put
to take the place of cattle-manure as fuel.
forward as a matter which- Government should see to in their
oWn interests, alike for the maintenance and increase of the soil's
productiveness, as well as in order to keep up the Land Revenue
of the country.
The diflferent classes of forests are then examined, and the uses which they might best serve are discussed,
also the measures which should be taken to obtain those end^.
Special points, such as the natural reproduction of timber trees,
the guarding against forest fires, the exclusion of gr.izing, and
the inadequacy of the forest staff, are alluded to separately.
The wider adaptation of " reserved forests " situated near
cultivation to the purposes of that cultivation is insisted on, and
also the necessity of creating Iresh supplies of wood.
The
difficulties of obtaining land for these new creations are admitted,
but it is shown that there is still a quantity of land that could be
so utilised, and suggestions are made tor the acquirement of
land, by purchase if necessary ; the outlines of a scheme are also
set forth for the working of the new " reserves" by a system of

Abstract of Report.

Xlll

annual licences for thei removal of wood, etc., for agricultural
uses. These views are supported by the quoted opinions of several
authorities, and more especially by a recent Resolution of the
Cases are also cited
Madras Government upon tjhe subject.
where such " reserves " have been created, and have achieved
much good. It is uiainjtain^d that the success of such a scheme
must not depend alone upon financial considerations, but should
be considered from the point of view of the needs of the people
and thei demands of the principal industry of the country, viz.,
Extension of the establishment of plantations along
agriculture.
canal banks and railway lines is also urged, and the further
encouragement of arboriculture. Lastly, the opinion is expressed
that a proportion of the yearly revenue obtained by the Forest
Department should be expended in the extension of the work of
the Department in an agricultural direction.
I recommend (1) the creation of "reserves" of wood, fuel, KBCOMMBNDATIONS.
&c., for agricultural purposes (" Fuel and Fodder Reserves ")
(2) the increase of plantations along canal banks and rrtilway
lines:
(3) the further encouragement of arboriculture ; (4)
the prosecution of agricultural enquiry for ascertaining the
needs of the diiferent cultivating districts in the matter of wood
supply; (5) the setting aside yearly of a portion of the
revenue derived by the Forest Department, and its employment
in the extension of " reserves " to meet agricultural wants.

CHAPTER

IX.

GBASS.

The

of grazing areas available for the use
to cultivators are referred to, and
attention is drawn to the inclusion of large and valuable grazing
It is maintained in this chapter that the
areas amid the forests.
provision of grazing in forests is a desirable and legitimate object,
and one which will much benefit agriculture, whilst in times of
drought it may be invaluable in keeping the cattle of the country
Nevertheless, it is hot regarded as an absolute necessity in,
alive.
ordinary times, and, therefore, sho.uld only be carried on under such
restrictions as would cause it not to interfere with the other ends
which a forest or " reserve " should serve. These various restrictions and the necessity f6r their imposition iare then considered.
The question of the utilisation of " village wastes " is next gone
into, also the provision of grazing along canal banks and in other
The best way of utilising the grass in forests and
plantations.
"reserves," and the possibility of grass-growing and the supply
of pasturage becoming a part of the ciutivator's system on his
own holding are disclissed. In the second part of the chapter the
system of (irass Farms and the utilisation of uncultivated grass
different kinds

of the cattle

belonging

,

CHAPTBB

IX.

XIV
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lands (rukhs) belonging to Government are explained, and, while
their benefits axe recognised and their extension urged, suggestions
are also made for their improvement. The methods of hay-niaking

and silage-making as conducted at Government Grass and Experir
mental Farms are examined, also the relative costs compared with
the cost in England, The prospects of the development of
silage-making in India are treated of and the desirability is urged
of making further enquiries at Experimental Farms. Lastly,' a
change is advocated in the Commissariat Department, whereby
the services of men of experience and ability may be retained in
the management of Grass Farms, and the formation of a special
Forage Branch of the Commissariat is suggested.
EECOMMENDATIONS.

I

recommend

(1)

the creation of more

"Fuel and Fodder

Reserves to supply grass and grazing (2) the extension of the
system of Grass Farms, and their management by a special Forage
Branch of the Commissariat (3) the carrying out of enquiry at
Government Experimental Farms on the making of silage.
''

;

;

CHAPTER

CHAPTER

X.

X.

FODDER-CROPS ANU' HEDGES.

FODDEB-CROPS
AND HEDQBd.

The advantages of growing fodder-crops are set forth and
exemplified in the better condition of the cattle in many parts
where the system is j)ractised. The principal crops used as
fodder-crops are mentioned, and, in particular, the utilisation of
The scope for extension of the growing of fodderprickly pear.
crops is also shown. It is pointed out that but little is known as to
the relative values of different Indian fodders, and that such an
investigation calls for the association of an agricultural chemist.
The useful ends served by hedges round fields are explained, and
the materials generally used for fencing are named.
3tsooiao:NDAI recommend (1) the extension, wherever practicable, of the
TIONB.
systems of growing fodder-crops and of enclosing fields by
hedges (2) the emplqyment of an agricultural chemist in investigating, among other n)atter's. the relative values of different
;

fodders.

Ab^rdct of Report.
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LIVE STOCK AND DAIEYING.

CHAPTER

XI.

LivE Stock and
Daibyihq.

It is indicated at the opening of this chapter that, since the
differences between the cattlft„ot' different districts are largely
due to conditions of climate, improvement of cattle is only possible within limits.
After speaking of their food and the excellence of the cattle in -certain districts, it is shown that, as a rule,
little or no attention is paid to their breeding and selection.
The
Hindu system of breeding from Brahmani bulls is referred to,
and the harm is pointed out which is likely to follow from a
recent legal decision given in the North- West Provinces as to
ownership in these bulls. The breeding of good stud bulls at
Government Cattle Farms, and the distribution of them to villages,
are advocated, and should form part of the duty of Agricultural
Departments. Further, I point out that Experimental Farms
and Court of Wards' Estates might well be made centres for
locating stud bulls for the improvement of the cattle of
the district.
Accounts are next given of the Hissar and
Bhadgaon Cattle Farms, and mention is made of the influence
which they, and notably the former, have exercised on the cattle
of the country.
The evils attending frequent changes in the
superintendence of Government Cattle Farms are pointed out,
as they were in the case of Grass Farms (Chapter IX).
Mention is made of the use of buffaloes as plough cattle, and of
the giving of advances (taccavi) for purchase of cattle.
In the second section of the chapter dairying is the main subject, and the special features of the yield and quality of milk
from cows and buffaloes are treated of. The efforts made to
extend dairy farming in India are detailed in connection with the
visit of Mr. Howman, and the subsequent steps taken by Mr. Uzanne
Tlje unsatisfactory conditions of the milk
in Poona and Bombay.
supply to towns and to troops, as well as to Government institutioi^, are referred to, and the establishment of Dairy Farms is
advocated wherever troops are quartered or large institutions are
situated.
It is pointed out that there is considerable work for
an agricultural chemist to do in the investigation of points connected with dairy farming.
brief reference is made to the operations of the Horsebreeding Department, and to attempts made to improve sheep
•

A

and goats.

The last partof the chapter is taken up with the consideration
of Cattle Diseases, the ravages which they cause, and the steps
which have been here and there taken to cope with epidemics.
Special mention is made of the establishment of an Imperial
Bacteriological Laboratory at Poona.
I recommend (1) the continuance and extension of Cattle BECOiaiEITDATIONS.
I'arms, and the distribution from them of stud bulls to villages ;
(2) the making Experimental Farms and Court of Wards'
Estates centres for the location of stud bulls; (3) the establish-

XVI

Abstract of Report.

ment of Dairy Farms for the supply of milk, to troops and
Government institutions ; (4) the appuintment of an Agricultural
Chemist

to investigate matters

connected with dairy farming

(5) the prosecution of enquiry into cattle diseases

and the means

of preventing epidemics.

CHAPTER

XII.

Implements.

CHAPTER

XII.

IMPLEMENTS.

The possibility of eflFecting improvement in the implements of
the cultivators is reviewed, and the opinion is expressed that
there is but little scope for improvement, and that any advance
must be the outcome of a study of native requirements. The
success of the Beheea sugar-mill is instanced as a case in point.
The question of the use of the native wooden plough, as against
that of the iron one, is fully gone into, the several objections to
iron ploughs being discussed, and the circumstances under which
they might be usefully employed. The chapter then deals with
the introduction and possible extension of the iron sugar-mill,
the shallow evaporating-pan, and other devices for improving
The possible use of introduced threshing
the out-turn of sugar.
machines, winnowers, chaff-cutters, pumps, and other implements
is considered, and the need of more exhaustive trials of implements at Experimental Farms is urged. It is added that in these
trials skilled experts, such as engineers, chemists, &c., should be
associated, according as the enquiry calls for it, and that Experimental Farms should be centres for distributing implements the
merits of which have been satisfactorily proved.
EECOMMBNDAI recommend (1) the exhaustive trial of new implements at
TIONS.
Government Experimental Farms ; (2) the association of
"experts" in such enquiries; (3) the distribution of approved
implements from Experimental Farms.

Abstract of Report.

CHAPTER

XIll.

CROPS AND CULTIVATION.

xvii

CHAPTKBXIII.

'"*mvi?toif'°''

In this chapter no attempt is made to describe the kinds of
crops grown, or the methods of cultivation employed, but points
only are discussed in which it seems possible to effect improvement. The general excellence of the cultivation is indicated,
and the changes, more especially in wheat-growing, which have
been brought about by an export trade, are mentioned. Fallowing
and rotation are next taken, and instances are given to show that
the native cultivator is not ignorant of either practice.
The
system of " mixed-cropping " is also explained, but it is pointed
out that little is known or practised in regard to selection or
change of seed, although some Government Experimental Farms
have already done good work in growing and distributing pure
and selected seed. It is then shown that improvements can be
effected by the introduction of new crops, and of new varieties
of existing crops, as also in the extended cultivation of certain
profitable crops, such, as wheat and sugar-cane.
It is lurther
demonstrated that by the transference of method from on« pairt
to another, improvements in cultivation may be carried out ;
this is exemplified in' the case of sugar-cane, and even in that of
Reference is made, in
a crop so widely cultivated as rise.
conclusion, to the need that exists for getting more knowledge
as to the diseases and injuries to which crops are liable, and the
best means of preventing them.
I recommend (\) the continuation of experimental enquiry ebcommemda'^^1°^*at Government Farms, in reference to new crops and methods of
cultivation; (2) the growing of good seed at Government F^irms,
and its distribution frqm them; (3) the study of tho diseases
and injuries of crops ; (4) agricultural enquiry into existing
modes of cultivation.

Y

24266.

XVIU

OHAPTBE

XIT.

AOMOULTXTRAL
IlfDUSTBIESAITD

Abstract of Repovt.

CHAPTEK

XIV.

AGEICULTUEAL INDUSTRIES AND EXP6bTS.

Exports.

This chapter deals with certain special crops which undergo a
process of manufacture in the country before being sent out of
it, or with which particular considerations regarding export are
bound up. Such crops are sugar-cane, cotton, indigo, tea, coffee,
tobacco, flax, jute, silk, wheat, aud linseed.
These crops are
Successively treated in view of the improvements which it is
possible to effect either in their cultivation, their manufacture,
or in the export trade.
It is first shown that the yield of sugar
from sugar-cane depends upon points in the cultivation, in the
expression of the juice and inits refining, none of which are fully
understood. Next, the deterioration of Indian cotton is alluded
to, and a brief account is given of the efforts that have been
made to improve its quality. Indigo is treated at some length,
and the general want of knowledge, both as to its cultivation and
the manufacture of the dye, is commented on.
Reference is
made to the need of chemical investigation into problems affecting
the manufacture, and to the unsatisfactory conditions which often
Similarly, chemical problems in the
attend the cultivation.
manufacture of tea are pointed out. The cultivation of coffee
is next taken, then that of tobacco, and the native method of
curing tobacco is described.
After a brief mention of flax and
jute, allusion is made to the efforts, so far unsuccessful, to
eradicate the disease in silkworms known as pebrine.
The important matter of the cleaning of wheat is dealt with at length,
and by the help of analyses which I made of samples taken off
the cultivators' own threshing-floors, or from stores in their
houses, it is shown that the fault attributed to Indian wheat,
that it is " dirty," does not rest with the cultivator, but is that of
the trade, and more particularly the London Corn Trade, who do
not want " clean " wheat. The efforts made to improve the trade
in this respect, and their failure, are described. The applicability
of the " elevator " system to India is also discussed.
Lastly, the
conditions of the linseed trade are explained, and are illustrated
by analyses of a number of samples of seed collected for me in

BEOOMMENDATIONS.

the Central Provinces.
I recommend (1) agricultural enquiry to ascertain the best
methods of cultivalion and manufacture of crops such as sugar-cane,
indigo, tea, coffee, tobacco, &c. (2) the employment of chemical
science in the investigation of problems affecting these industries,
and more especially that of an agricultural chemist in connection
with the sugar industry ; (3) the making it a penal offence to
adulterate wheat, or to trade in adulterated wheat.
;
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CHAPTER

XIX

'XV.

OHAPTEE XV.

ECONOMICAL AND POLITICAL CONDITIONS.

BCOKOMIOAL

AND

Bt the

insertion of this chapter I wish to recognize the exista number of conditions ol an economical or political

POLITIOAIi

conditioks.

ence of
nature which have an important bearing upon the improvement
of agriculture, but into the details of which I do not enter.
Under this head I meation pressure of population, relative ease
or difficulty of living by agricul(ure, varying systems of land
tenure, smallness of holdings, paucity of capital, indebtedness of
the cultivating classes, export trade, extension of railways, &c.
reasons for not discussing these several points are given,
the only ones mentioned at any length being the smallness of
holdings, the indebtedness of cultivators, and the lack of enterprise sometimes found among the people, more especially under
easy circumstances of living.

My

CHAPTER

XVI.

CHAPTER XVI.
Practical

PRACTICAL ENQUIRY.

Bnquipt

After

having sketched out in the previous chapters the prinin which I think that improvement of agriculture may
be effected, I proceed to consider in those that follow, the agency
brief
by which the improvements are to be carried out.
review of the recommendations already given points to ,the conclusion that the main advance will be made by a practical
enquiry into native agriculture, with a view to ascertaining (1)
the requirements of each district in respect of water, wood,
manure, and other facilities
(2) the best native methods of
cipal

ways

A

;

order to transfer them to other districts where
number of opinions in support of this
they are not practised.
view are quoted, and it is then pointed out that, up to the present, enquiry has been limited to the collection of Land Revenuestatistics, and that there has been no organisation for enquiry
into agricultural methods with a view to agricultural improvement. A large field for enquiry is then sketched out, and the
necessity of an agency of an expert nature is urged.
The
opinions of the Famine Commissioners, the Government of India
and Provincial Governments, on this point are quoted. The
existing agency is reviewed, and more particularly the position
occupied by the Director of the Department of Land Records
and Agriculture in a Province. The lack of technical knowledge in the Department is brought out, and it is suggested that
this want could best be supplied by associating with the Director
of the Department in any Province a certain number of agricultural experts to be engaged on purely agricultural work.
It is
then discussed whether these experts should be Europeans or
cultivation, in

A

XX
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Natives, and the conclusion

is

selection of Natives trained in

come

to that, on the whole, the
he. best, provision

India would

being made for the giving of a high-class agricultural education
country itself.
RECOMMENDAI recommend (1) the organisation of enquiry into agricultural
TIONS.
conditions and practices ; (2) the association with the Director of
an Agricultural Department of one or more assistants who are
experts in agriculture; (3) the selection of these assistants from
Natives of India trained in the country itself; (4) the provision
of a high-class agricultural education in India.
in the

CHAPTER

CHAPTER XVII.

SCIENTIFIC ENQUIET.

Scientific

BSQUIKT.

RECOMMBNDA
TIONS.

XVII.

The close connection of science with practice in any scheme
of agricultural improvement is, at the outset, put forward, and
the necessity is shown that practical enquiry should be scientific
Tha relation of chemistry to agriculture is then
in its methods.
pointed out, and reference is made to the expressed opinions and
renewed applications of the Government of India on the desirThe scope
ability of having an Agricultural Chemist for India.
of work for an agricultural chemist is then sketched out, and the
principal duties of the office are defined as being the acting
as " referee " or adviser to Government in chemico-agricultural
matters, and the direction and maintenance of the continuity of
enquiry. Among other duties are those of assisting in the development of agricultural education and the preparation of suitable
The necessary qualifications to be possessed by the
text-books.
holder of such an appointment, and the conditions essential to his
successful tenure of it, are defined.
The existence of a suitable
laboratory, and the co-operation of an assistant chemist (to take
actual charge of the laboratory and to give instruction in
agricultural chemistry) are regarded as essential.
The relations, respective duties and salaries of the two officers proposed are discussed, and it is recommended that neither of them
be allowed to undertake private work for separate remuneration.
It is urged that not only an agricultural chemist, but also other
scientific men, such as a botanist, an entomologist, and an agricultural engineer, should be associated with the Agricultural
Department for the purpose of conducting enquiry and research.
The chapter closes by dealing generally with the position of
scientific men in India, the encouragement of scientific research,
and, in particular, the appointmett of Chemical Examiners.
I recommend (1) the appointment of an agricultural chemist
as adviser to Government in chemico-agricultural matters, and
for the direction of experimental enquiry; (2) the appointment of
an assistant chemist; (Z) the attachment to the Agricultural
Department of other scientific officers, such as a bot9,ni8tj ap
entdcjiologist,

and an agricultural engineer,

Ahstract of Report.

CHAPTER
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XVIII.

EXPERIMENTAL FARMS.

The

CHAPTER

xvm.

EXPERIMKXT.VL
PABMS.

causes that have led in India, as well as in other countries,
to the establishment of Experimental Farms as separate institutions
.

first described.
The past work of such Farms in India is
reviewed, and the expenditure upon them is regarded as not
having been excessive, and their continuance is advocated. The
chapter then proceeds to deal at length with the work which
ought to be done at Experimental Farms, and to lay down the lines
for the successful carrying out of experimental enquiry.
The
various conditions, such as suitability of soil, size oi farm,
situation, supervision, plan of experiment, recording: of results,

are

are discussed, and are illustrated by examples drawn from
existing Experimental Farms both in India and in England. It is
then maintained that in the case of such Farms the financial test
ought not to be the one that determines success. The employment of Experimental Farms as centres for seed distribution, the
location of stud bulls, and, at times, for cattle-breeding, is recommended. The establishment of another class of Farms, viz.,
Demonstration Farms, to show the result of what has experimentally been found useful, is advocated, and mention is made of
farms belonging to private individuals where experiment is more
or less carried on.
The remainder of the chapter is occupied
with a review of the work in progress at each of the Experimental
Farms which I visited during my tour, my general comments on
each Fai'm being given at the same time.
I recommend (1) the continuance of agricultural enquiry at EEOOMMENDATIONS.
Experimental Farms ; (2) the distribution of seed and the location
of Btud bulls at Experimental B^arms ; (3) the establishment of
&.C.,

Demonstration Farms.

CHAPTER

XIX.

AGRICULTURAL EDUCATION.
Tafi influence which general education first, and then, more
specially, agricultural education, exert upon the improvement of
It is then shown that
agriculture is, at the opening, explained.
the tendency of education in the past has been too much in a
The
literary, and not sufficiently in an agricultural, direction.
suggestions now given are with the intention of remedying the
past defect, and of directing attention to, rather than diverting it
from, the cultivation of the land. The intention is, in brief, to
give a more agricultural turn to education. The different grades
of educational institutions, from Universities and Colleges down to
Primary Schools, are then taken ia order, aad the hue of agri-

b3

CHAPTEK

XIX.

AORICULTUBAL
15DU0ATION.
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As regards
cultural education at each is briefly sketched out.
Universities, it is maintained that they should recognize the
importance of agricultural science by making it an optional
It is not
subject in the final course for a degree in science.
considered advisable, at present, to have special Agricultural
Colleges,. but rather to utilise existing institutions and to make
The importagriculture one branch of the instruction provided.
theoretical
with
work
practical
ance of combining at Colleges
is set forth, and the establishment of Demonstration
Farms, and of areas on which the students can themselves work,
Agricultural Classes in connection with High
is advocated.
Schools are well spoken of, and the association with them of
In Middle Schools
Illustration Farms is considered desirable.

instruction

held that the elements of physical science should be taught,
that agriculture should be introduced by means of text-books, and
that illustration plots rather than farms should be attached to the
schools.
In Primary Schools a beginning might be made by the
introduction of " readers " -and of "object lessons" on familiar
Lastly, the importance is inculcated of proagricultural topics.
viding at Normal Schools sound training in agriculture for those
who are to become the teachers of others. The paucity of
it is

•

text-books on agriculture, and the urgent need for many more of
them, are commented on, the relation of the " scientific adviser"
to agricultural education is discussed, and it is contended that
more inducements to study agriculture should be given, and that
the claims of men who have studied it should be freely recognized
The
for appointments in the Revenue and cognate Departments.
chapter concludes with a brief review of the agricultural
training given at different Colleges, Agricultural Classes, and
other institutions which I visited, including the Forest School
'

at

RECOMMBNDATioNs.

Dehra Dun.

I I'ecommend (1) the spread
of general education ; (2)
the extended introduction of agricultural education into the
general educational system ;' (3) the preparation of. agricultural
text-books, suitable to the different parts of the country; (4)
the recognition of the claims of passed students in agriculture to
appointments in the Land Revenue and cognate De|:artments.

CHAPTER XX.

CHAPTBE XX.

AGRICULTUKAL DEPARTMENTS.

AORICULTUBAL
DKPAETMENTS.

The

concluding chapter of the Report deals with some points
the working of Agricultural Departments, which have not
already been fully treated.
The first is the training of junior
Civilians in agriculture.
There commendations of the Famine
Commissioners on this subject are discussed, and while it is
maintained that it will be impossible to get civilian Directors of
Agriculture who will at the same time be practised agriculturists, it is urged that much good may be done by giving at
the open competitive and final examinations in England more

in

Ahsiraci of Mepori.

xxih

weight to proficiency in natural science. It Is then suggested
that junior Civilians, or at least a proportion of them, should, on
arrival in India, be drafted into provincial Departments of Land
Records and Agriculture, there to learn something about the
country, the people, the crops, and the agricultural conditions
generally, and that at their departmental examinations they should
be required to show an acquaintance with these subjects. It is
held that Directors of Agriculture should be chosen from the men
who have shown a liking for natural science, and who have
distinguished themselves subsequently by their knowledge of
agricultural matters. The position of the Director of Agriculture
is reviewed, and it is urged that it should be invested with some
administrative power, and that the Director should form a part of
the Revenue Administration.
The giving to the Agricultural
Department of a share in the administration of Government
advances (taccavi) for well digging is again advocated. The
necessity that Directors of Agriculture should tour in their
districts is insisted upon, and is made applicable in a special
way to the Secretary of the Imperial Department of Agriculture.
The useful purposes which occasional Conferences on agriThe classificacultural questions can serve are also exemplified.
tion of the work of Agricultural Departments is then referred to,
and the main heads are briefly noted. Among them the importance of " analysis of districts " and the desirability of making a
Agricultural
digest of the Land Records are put forward.
Shows are treated at some length, and suggestions are made for
their improvement, as also for the better conduct of trials of
implements.
In conclusion, the future policy of Agricultural Departments is
a competent organization,
discussed, and the two great needs
and the expenditure of more money upuri agricultural improvement are put prominently forward. Lastly, uniformity of
purpose Hud continuity of policy in the work of Imperial and
Provincial Agricultural Departments are strongly urged.
I recommend (1) the giving of more weight to natural science
in the open competitive and final examinations for the Civil
Service ; (2) the drafting of a certain proportion of junior
Civilians into the Department of Land Records and Agriculture
on their arrival in India; (3) the selection of Agricultural Directors from those who have distinguished themselves in natural
science, and subsequently by their agricultural knowledge
(4) the giving of some administrative powers to Agricultural
Directors, and, especially, that a share of the administration of
Government advances {taccavi) be entrusted to Agricultural
Departments ; (5) the jjranting of more money to be expended by
Agricultural Departments in the work of agricultural improvement.
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EEPORT ON THE IMPROVEMENT OP INDIAN
AGRICULTURE.
CHAPTER

I.

HISTORICAL INTEODXTOTION.

The improvement of Indian Agriculture is a subject
which in recent years has frequently been brought prominently before the notice of the Government of India
and the Home Government. It was in 1866, on the conclusion
of the work of the Bengal and Orissa Famine Commission,
that the policy of having a special Department to watch
over the interests of agriculture was first mooted.
Lord
Lawrence, however, thought the step premature. In 1870
Lord Mayo again took up the matter, chiefly in relation to
the improvement of the supply of cotton from India, and in
1871 the first Agricultural JDepartment was created.
In
Lord Mayo's opinion the work of the new Department was,
"to take cognisance of all matters affecting the practical
" improvement and development of the agricultural resources
" of the country."
Sir Richard Temple further pointed out
that the success of a Central Department depended on the
support given to it by similar Provincial Departments, the
existence of which,, under Local Governments, was implied.
The only Provincial Government, however, which rendered
any assistance was that of the North-West Provinces, where,
in 1875, under Sir John Strachey, then Lieutenant Governor,
the appointment of a Director of Agriculture and Commerce,
to be at the head of a Department for collecting and arranging
statistics of trade and agriculture, was sanctioned for a period
of five years. Sir John Strachey also advocated the utilisation,
of Court of Wards' Estates for purposes of investigation,
and the employment of them as " Model Farms," and for

CHAPTER
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finding out the real condition of the cultivating classes.
2. As regards the Central Department, " though " (to
quote the words of the Government of India's Resolution of
December 1881) "under Lord Mayo's administration a
" Department of Revenue, Agriculture, and Cominerce was
" created
the actual form departed" widely from
" Lord Mayo's conception of its proper condition. Burdened
" with multiform duties the new Department had neither the
" leisure nor the power to take up either directly or efficiently
" the many problems which affect the agriculture and rural
" economy of the Empire."
On its creation the new Department had handed over to it a number of miscellaneous subjects
with which the three great divisions of the Administration,

Failure of
Agricultural

Department.

.....

Y

24266.
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The cause s.

Historical Introduction.
the Financial, Judicial, and Political, did not care to deal.

So it came about that, with no definite programme of its
own, and amid the varied subjects transferred to it, the new
Department lost sight of Agricultiiral Reform. It was not
Lord Mayo's intention that this should be so but it was
mainly from lack of provincial co-operation that his efforts were
rendered futile, and in 1878 the Department was re-absorbed
The Secretary of State, neverin the Home Department.
theless, expressed in a despatch the hope that this step would
not interfere with Agricultural Improvement.
3. In 1880 the Famine Commissioners in their Report gave
very strong recommendations as to the necessity of establishing
Agricultural Departments under a Director in each Province.
The duties were classed under three heads
the collection of agricultural
(1.) Agricultural Enquiry
information to keep the authorities informed of
the approach of famine.
Improvement with a view to the
(2.) Agricultural
;

A.l]olition of

Department,
1878.

Famine Commission's recom>
mendatioDS, 1880.

:

—

—

(3.)

Imperial

Department of
Agriculture
reconstituted,
1881.

Provincial

Departments.

Action taken by

GoTernment

of

India in carrying
out recommendations of Famine
Coiqmission.

Laud Becord
system.

prevention of famine in future.
Famine Relief to take charge of operations in the
campaign against actual famine.

—

The Secretary of State himself added to the pressure brought
to bear by the Famine Commissioners on the Government of
India, and, as the outcome, an Imperial Department of
Agriculture was formed in 1881 by again separating the
Revenue and Agricultural Department from the Home
Department. The several Local Governments agreed to this,
and, accordingly, action was taken, and measures were commenced in 1882 for the formation of Provincial Departments
of Agriculture.
4. It was, perhaps, on the first of the three heads named
above that the Famine Commissioners laid most stress, and

the Government of India, in accepting the obligations laid
upon them, went still further, and, seeing that no special
Department could take (as the Famine Commission had
contemplated) the administration of famine relief out of the
hands of local officials, turned primarily to the organisation
of the Land Record system and the simplification of Settlement operations. Improvements were made in the village
establishments which had been created' under the Land
Record system for compiling annually and collating the
agricultural facts and statistics of every village in each
Province
the Provincial Departments were made Departments of Land Records and Agriculture, and to them
the maintenance of the above organisation was entrusted
also on them was put the duty of examining the Land Records
and Village Maps, and from these and by means of local
enquiry there was to be made an " agricultural analysis,"
which should indicate, not only the circumstances and conditions of each tract, but also the requirements of each,
whether for protection against famine, or for tjie improve-,
ment of the agricultural system.
;

Early Agricultural Departments

— Famine Commission.

3

o<
In the words of the Government of India's Resolution of Government
India 8 Beaolu-1
tt i^^
-r\
f-i
1
T
lool,
the i amine Commissioners have with great distinctness won, December
" intimated that, apart from any special organisation which
" may be required to meet the exigencies of fami;ie, or to

loo-f

'

•

•

•

" enter into any

new field of agricultural experiments, a
" permanent agency should be closely associated with the
" existing authorities in each Province for the systematic
" prosecution of agricultural enquiry.
The importance of
" this view, which directs attention to those duties of the
" Agricultural Department which must precede any attempt
,

" at agricultural improveTnent, has hitherto been far too
" greatly overlooked."
The Resolution further quotes the
words of the Famine Commissioners, "the success of an
" Agricultural Depa,rtment would mainly depend on the
" completeness and accuracy with which agricultural and
" economic facts are collected in each village, and compiled
" in each subdivision and district throughout the country,"
and it adds, "the Department would thus naturally acquire
" that very knowledge which it has hitherto been the main
" effort of a Settlement staff to attain. Without doubt, too, a
" permanent Department of this kind would in course of time
'
become more competent to deal with questions of Settlement,
" demanding, as they do, an intimate acquaintance with
" agricultural conditions, than any temporary Department
" forced to gain a hurried experience at great cost to the
" country during the actual process of assessment." It was
Revenue
distinctly on the understanding that " Land
" Organisation" was to form the first duty of the. new
Imperial Department that Mr. (now Sir Edward) Buck
accepted office in August 1881 as its Secretary, in the belief
that this work, though not so directly agricultural in character,
would lay the foundation of all knowledge of the agricultural
condition of the country, w^ithout which no attempt at
" Agricultural Improvement " in the stricter sense could
proceed. Meantime a Famine Code was drawn up, and Famine code.
The
Provincial Departments were gradually established.
work of " Land Revenue Organis,ation " was then proceeded
with, and, when in June 1886 the Secretary of State^^ asked
for an enquiry into the expenditure of the new Departments,
both Imperial and Provincial, it was found possible to prove
satisfactorily to the Finance Commission of 1887 that, on ^XJ^commispurely financial grounds, and quite apart from any indirect sion, isst.
might have accrued to agriculture, their
benefit that
establishment had been amply justified, and had resulted in
the addition of a considerable increase of revenue to the

Thus the importance of the Land Record system was Snd'SSd*
State.
confirmed, but a time of financial pressure having meanwhile *^^p^ .
set in, both the RevenHie and Agricultural Department and
the Finance Department shrank from giving anything like
wide effect to the bolder recommendations of the Famine
Commissioners which involved expenditure on direct
agtaeultural improvement, although they were pressed by
the Secretary of State to " institute measures for Agricultural

a2
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one point, however, distinct representations had
gone home to the Secretary of State, viz., the necessity of
having a scientific ground-work as the basis of all attempts
at agricultural improvement, and Chemistry being that
science which bears, perliaps, most directly on Agriculture, the
Secretary of State was asked as far back as 1882 to sanction
the appointment of an Agricultural Chemist to act with the
Department. It was pointed out, among other things, that
there were large tracts of land, especially in the North- West
Provinces, which were unculturable on account of_ the
presence of noxious salts, and it was thought that science
There was also a
might aid in reclaiming these lands.
further intention iS utilise the Agricultural Chemist for
educational purposes. The application has been repeatedly
urged, viz., in 1882, 1884, 1886, and again in 1888 as the
outcome of the Delhi Conference of that year.
5-

On

6. In 1888 the Imperial Department having, in accordance
with the Famine Commissioners' scheme (emphasised, as it

was, by the

Secretary

of

established

State),

Provincial

Departments of Agriculture, having made provisions, by
means of the Famine Code, against the difficulties of famine,
and having, lastly, by the Land Record system, provided
machinery for maintaining agricultural statistics for the
administration of Land Revenue and the collection of
agricultural information, they announced their work to be in a
sufficiently advanced state to enable them to take up the
remaining section of the Famine Commissioners' recommenIn
dations, viz., that referring to agricultural improvement.
connection with this the appoiiitment of an Agricultural
Chemist was once more urged. It was pointed out most
clearly by the Government of India that the obligation
ihiposed on them by the Secretary of State to give effect,
to the recommendations of the Faraine Commissioners in
relation to agricultural improvement still rested upon them,
p.nd that so long as they were not relieved from this
obligation it remained in full force further, that the other
recommendations having been provided for and financial
pressure having become less severe, they were now prepared
Still
to turn their attention to agricultural improvement.
later (1889), the Home Department, by their Resolution on
'

;

Besolution of
Home Depart-

ment on
Technical
Education, 1889.
Obligation on
Agricultural

Departments to
promote Agricultural Improvement and
Agricultural
Education.

woJfOTA^iui*™ichemist,

Technical Education, imposed upon both Agricultural and
Educational Departments the further obligation to "take
" positive measures for the education of the rural classes in
" the direction of agriculture."
Consequently the .A.gricultural Departments, Imperial and Provincial, have at the
present time before them the positive duty of promoting both
Agricultural Improvement and Agricultural Education.
7. The Delhi Conference, before-mentioned, had strongly
represented the necessity of having at least one first-class

Application for Agricultural CTiethist—rmy delegation.
Agricaltural Chemist for India, and had urged that the
employment of such a man in connection with the expansion
of the Forest School at Dehra, and with the College of
Science at Poona, would be desiralsle for educational purposes,
his time, when not engaged in the actual work of te'aching,
being devoted to agricultural enquiry. These views were
endorsed in' a despatch to the Secretary of State, dated July
21st, 1888.
In reply, the Secretary of State, after seeking Hepiyof
the opinions of the late Sir James Caird and Mr. Thiselton Dyer tolppKon*"'"
(opinions, it may be said, in several respects divergent, but
agreeing as to the undesirability of making teaching a main
point in the duties of such a man as might be chosen),
expressed himself still unable to agree to the recommendation
urged on him, and asked for further explanation. This the
Government of India gave in their reply of June 1st, 1889,
pointing out in detail the various classes of Natives for whom
education in agriculture was desirable, and reiterating the
necessity for systematic scientific enquiry in agriculture.
8. The Secretary of State, though not prepared without
further investigation to accept these proposals, expressed his
willi,ngness to send out a competent Agricultural Chemist
^ho should make enquiries in India itself, and (in the words
of the despatch of November 7th, 1889) " advise upon the best
"course to be adopted in order to apply the teachings of
" Agricultural Chemistry to, and in order to effpct improve" ments in, Indian agriculture."
The selection of an expert
was entrusted to Sir James Caird, who, himself had been one
of the Famine Coiajnissioners.
Sir James Caird did m,e,the great honour of mentioning my
name first, and, in preferring on beh|alf of the India Council
the request to the Royal Agricujtura,l Society of England for
the use of my services, he expressed the hope that the Society,
(of which he was himself one of the oldest members) would,
in view of the importance and national character of the work,
see their way ]t,o allowing me to undertake it, and to grant me
the necessary leave of absence from my post as their Consulting Chemist.
The Society, on their part, heartily granted the request
made by Sir James Caird,, and my delegation to India was
ratified by the India Council.
Accordingly, on Novemlfer 21st, 1889, 1 left Lond.on en route
for Bombay, and arrived in India on December 10th.
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My method of
enquiry.

of enquiry I followed was, first to acquaint
I could, by travel, with the agricultural
conditions of the country, as exemplified in selected tracts of
a typical character ; to visit all Experimental Stations and also
the principal experiments conducted in the past by Government
or by private individuals to inspect educational institutions

The method

myself as far as

;

where agricultural teaching formed a part of the curriculum
and to obtain,' by free discussion with officials and practical
agriculturists, whatever information and suggestions I could
Taking one
as to the agricultural needs of the country.
district specially, the Cawnpore district of the North-West
;

Provinces, I visited it repeatedly, so as to follow systematically in one locality the progress of the various field crops at
the difi'erent stages of their growth. Besides seeing the
general agricultural crops, I enquired into the more special
industries connected with coffee, tea, indigo, and jute growing,
and into systems of Irrigation, of Grass Farms, and of Forest

Administration.
My tours.

—

My travels were mainly divided into two tours the
from December 10th, 1889, when I arrived, until May
19th, 1890, when I reached Simla, my main object being to
see the cultivation during the cold weather the second, from
July 14th until September 12th, which was occupied in
10.

first,

'

;

Agricultural,
Conference at
Simla, October
1890.

seeing the agriculture of the country during the rainy
season.
In the interval spent at Simla between the tours,
I had the opportunity of putting together the notes of my
first tour, of cbnsulting all officials connected with the
Agricultural Department, and others interested in agriculture,
and I also had free access to the records and library of
the Department. I further drew up a brief summary of the
conclusions I had arrived at up to that time, and these, under
the name of " Preliminary Notes," were circulated privately,
and were subsequently discussed at the Agricultural Conference held in October 1890 at Simla.
On returning to
Simla, after the conclusion of my second tour, I proceeded
with the compilation of fresh information and the arrangement of the material I had already gathered f of the purposes
of ihy Report. The assembling of the Agricultural Conference
at Simla, October 6th to 13th,' after Sir Edward Buck's
return from furlough, gave me the opportunity, of which I
was glad to avail myself, of submitting my views to the
consideration of the members composing the Conference, and
of hearing their opinions and noting their suggestions. Leaving Simla in November, I made a short third tour before
reaching Calcutta, and finally left India, on Janilary 10th,
1891, having been just thirteen months in the country. Thus,

omitting Burma and Assam, which were not included within
the scope of my'enquiries, I was able altogether to visit each
of the difi'erent Provinces twice, with the exception of the
Punjab, viz., once in the cold weather and once in the rains.
In the case of the Punjab the season had advanced too far to

Toursand
enable

me
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to see the cold-weather crops, except just in the

neighbourhood of Delhi.

The duty now devolves upon me of putting together
conclusions and suggestions, based, upon what I. was able,
in the time at my disposal, to see of the agriculture of the
country, what I have gathered from the literature of the
subject, and, above all, what! have gained from the experience of the many officials and others it has been my privilege
to meet, and who. have been always ready to assist me in
every way possible. In the account of my tours I shall duly
acknowledge the help that indiyidjials have so kindly
rendered me, but I must not pass on without mentioning
some special obligations I owe.
Among the first I must name the Jate Sir James Caird, to
whom I was indebted for my selection, and who gave me
much advice derived from his own experience in India, and
his acquaintance with its officials since then Sir James Peile,
of the India Council, and Sir Charles Bernard, of the India
Office.
Sir James Peile had charge in the Council of the
matter of my delegation, and Sir Charles Bernard made the
arrangements for my visit, and assisted me much by advice
and suggestions, as also, after my return, in the issuing of my
Report.
On the voyage out it was my good fortune to meet
Mr. Robert H. Elliot, of Clifton Park, Kelso, well known
both as a Scotch agriculturist and as a coff'ee planter in
Mysore, and besides as an able writei; on Indian agricultural
matters.
From him I learnt much that was afterwards
invaluable to me.
In India, I must specially name Sir Edward Buck,
Secretary of the Revenue and Agricultural Depalrtnlent of
the Government of India, who took a deep personal interest
in my mission, and provided for me every facility for making
my investigation a complete and independent one. Sir
Edward himself arranged for me an extended tour, and
commended me everywhere to the officials of his Department
throughout the country, so that I was able to see everyBesides losing no opportunity
thing to the best advantage.
of making me acquainted with the work of the Agricultural
Department in the past, as Well as with itS' objects and aims
in the future. Sir Edward himself took me on my first
tour to the North-West Provinces, and then on to Berar,
Indore, and Bombay.
Next, I would express my indebtedness to the several
gentlemen, mostly Directors of Provincial Departments of
Land Records and Agriculture, who arranged tours -for me
in their respective Provinces, and who themselves personally
conducted me throughout, providing in every way for my
comfort, and ensuring that in the time at my disposal I
should see, not only as much as possible, but also what it
would be most advantageous to see. To them my sincere
ohligations are due, and I have ever-fresh recoUectiQiis of much
11,

my

;

A4
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pleasant acqmaintance with them, and of kindnesses received

from them.

These are

:

* Mr. J. B. Fuller (Central Provinces).
* Mr. E. C. Ozanne (Bombay).
* Mr. T. W. Holderness (North-West Provinces

* Mr. M. Finucane (Bfengal).
* Mr. F. A. Robertson (Punjab).
Mr. C. Benson (Assistant Director,

„

^
and Oudh).

Department of Agri-

culture, Madras).

Muhammad Husain (Assistant Director, Department
of Agriculture, North-West Provinces and Oudh).
Mr. H. C. Hill (Officiating Inspector General of Forests).
Mr. W. B. Wishart (Secretary, Upper India Chamber of
Mr.

Commerce, Cawnpore).
*

Directors oi i*rovmoial Departments of
Agriculture.

Land Becords and

I have further to express my thanks to His Excellency the
Viceroy (Marquis of Lansdbwne) for much personal kindness
shown to me, and interest taken in my mission, as evinced in
to Their
the several interviews graciously accorded me
Excellencies Lords Reay, Harris, and Connemara, whose
guest I have been at different times and to the following
Members of Council and Goviernors of Provinces for kind
suggestions and advice
Sir Auckland Colvin, Sir James
LyaU, Sir Steuart Bayley, Sir David Barbour, Sir Geo.
Chesney, Sir Charles Elliott, Hon. Mr. (now Sir Philip)
Hutchins, Messrs. Stokes (now Sir Henry Stokes), Garstin,
and Clogstoun of Madras, and Mr^ A. (now Sir Alexander)
Mackenzie.
;

;

:

There are many other officials to whom my thanks are
similarly due for much assistance rendered me in my enquiries,
notably Colonel Forbes, Mr. Harvey James, General
Badcock, Mr. W. C. Benett, Mr. P. Nolan, Mr. Justice Jardine,
Mr. H. E. M. Ja,mes, Colonel Ardagh, Mr. F. Henvey,
Dr. Geo. King, Dr. Geo. Watt, Mr. J. E. O'Conor, Mr. Duthie,
Colonel Pitcher, Colonel Marriott, Colonel F. Bailey, Major
Clibborn, Mr. W. J. Wilson, Dr. Theodore Cooke, Major

Major Wingate, and the late Mr. S. A Hill.
the most pleasurable recollections of my tours will
be those associated with the visits I paid to agriculturists,
planters, and others to whom I was commended, and who
everywhere showed me the greatest hospitality.
It is
impossible here to record the names of all, though they are well
remembered by myself, but I must mention as representative, Mr. R. H. Elliot of Mysore, Messrs. W. B,
Hudson, J, J. Macleod, and T. M. Gibbon of Behar, Captain
Chapman (Oudh), Captain Goad (Hapur), Messrs. Thomson
and Mylne (Beheea), Mr. Macdonell (Serajgunge), Mr. G. W.
Christisson (Darjeeling), Dr. Hendley (Jeypore), and, in the
Punjab, Messrs. E. B. Francis, E. B. Steedman, J. A. Grant,
H. C. Cookson, Captain Marrett, Major Massy, and Dr.
Warburton,
Elliott,

Among

—
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Both

at Calcutta and at Bombay I obtained from merchants
information which materially aided me in forming
my conclusions. I would acknowledge here the kind help of
Messrs. Octavius Steel & Co., Mackillican & Co., and
Mr. Ross (Kelly & Co.) at Calcutta, and of the following
firms at Bombay
Messrs. Volkhart Brothers
Finlay,
Muir & Co. Glade & Co. Croft, Wells & Co. and Mr.
John Marshall. of the Chamber of Commerce.
Lastly, I have pleasure in acknowledging the ready way in
which the facilities of the office of the Revenue and Agricultural Department have been put at my disposal by Mr.
Muir-Mackenzie, Mr. Tucker, and the other officials, also the
great assistance I have derived from having had access to the
records and library.
To this Department I am further
indebted for the preparation, by the Survey Office, of the
three maps which accompany my Report, the Rainfall and
Geological maps having been specially reduced from those
in the " Statistical Atlas of India."

much

;

:

;

;

;

In one respect I have had an advantage over those
I may term my " predecessors," in that a fiill year and
exceptional opportunities have been given me. I believe, too,
that short though the time at my disposal has been for the
study of so large a subject as Indian Agriculture, my enquiry
from a scientific point of view will have beneficial results.
It was my desire to avail myself, while still in the country,
of the opportunity of gathering whatever information I could
in order to supplement and to test my own observations;
and so numerous were the matters brought under my notiiee
during my travels, that, even with the extension of time
granted me by the Government of India, and acceded
to by the Royal Agricultural S<^ciety, I was unable to do
justice to this large and important question of Agricultural
Improvement. Rather than (that I should be prevented from
dealing adequately with it, I was very kindly allowed to
present, on leaving; India in January 1891, an Abstract Report,
and to write the full Report subsequently, at my leisure.
12.
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II.

preliminary REMARKS ON THE POSSIBILITY OF IMPROVING
INDIAN AGRICULTURE.
.

•

been well said, and cannot be. too often repeated.
cannot make a
Danger of making that "India is 8, couhtry about which one
certainly, with regard to Indian
remark,"
and,
"'general'
remS'on
iSta
agriculture, this is strictly true; therefore, if I am asked
agriculture.
whether the agriculture of India is capable of improvement,
If, for instance, J
I must answer both " Yes ", and "No."
am taken to see the cultivation of parts of Gujarat (Bombay^,
of M&him in the Thana District of Bombay, the gardep
culture of Coimbatore in Madras, or that of Meerut in the
North- West Proviiices, and, of Gujrat ^nd Hoshiarpur in the
Punjab, I may be inclined to say, "No; there is nothing,
" or, at all events, very little, that can be bettered here "
but if, instead, I visit parts of Behar, the Dacca district of
Eastern Bengal,' the Central Provinces generally, Khindesh in
Bombay, the Tanjore district of Madras, the Cawnpore
district of the. North- West, or Hissar and Multan in the
Punjab, it will not be long before I may be able to indicate a
Therefore, no general reply can be
field for improvement.
Complexity of the properly made to the question suggested; nevertheless, I do
/ not hesitate to say that very frequently there is room for
^ improvement, but it will have to he looUepi for, as a rule.
Then, with thfc £nding comes a yet harder problem, namely, to
ascertain howimprovement can be effected. If the deficiencies
do not fall readily to hand, still less do the remedies, and I make
bold to say that it is a much easier task to propose improvements in English agriculture than to make really valuable
suggestions for that of India, such suggestions, I mean, as
have a reasonable chance of being carried out. Altogether,
the condition of the cultivating classes, the peculiar circumstances under which husbandry is carried on, the relations of
the State to the people, and many other factors, have to be
taken into careful consideration before one can give an
opinion, and even that opinion must be given in very
guarded terms.
As India is not covered by one people,
but by a number of different and diverse peoples, so may it
be said of the agriculture and its systems as practised in
different parts.
That it not onjy needs, but will repay,
close and careful study, I am convinced
and until systematic
enquiry be made, not in the hurried way in which the
exigencies of the case have obliged me to pursue my enquiries,
but by patient watching and learning, no really sound
knowledge will be obtained, nor any great improvement be
ageiotLtube
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,

;

;

intelligently inaugurated.
o^nfoT^

.

entertained in

regard to Indian
agriculture.

14. On one point there can be no question, viz., that the
entertained in England, and often given
ideas generally
o.
°
_
j.i
i t
t.
i.
India, that Indian agriculture is, as a
expression to evcn
•'

m
.

.
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whole, primitive and backward, and that little has been done
to try and remedy it, are altogether erroneous. It is true, as
indicated above, that no matter what statement may be made,
as deduced from the agriculture of one part, it may be directly
contradicted by a refei'ence to the practice of another part,
yet the conviction has forced itself upon me that, taking
everything together, and more especially considering the
conditions under which Indian crops are grown, they are
wonderfully good.
At his best the Indian raiyat or
cultivator is quite as gpod as, and, in some respects, the
superior of, the average British farmer, whilst at his worst it
can only be said that this state is brought about largely by
an absence of facilities for improvement which is probably
unequalled in any other country, and that the raiyat will
struggle on patiently and uncomplainingly in the face of
difficulties in a way that no one else would.
Nor need our British farmers be Surprised at what I say,
for it must be remembered that the natives of India were
cultivators of wheat centuries before we in England were.
It is not likely, therefore, that their practice should be
capable of much improvement. What does, however, prevent
them from growing larger crops is the limited facilities to
which they have access, such as the supply of water and
manure.
But, to take the ordinary acts of husbandry,
nowhere would one: find better instances of keeping land
scrupulously clean from weeds, of ingenuity in device of
water-raising appliances, of knowledge of soils and their
capabilities, as well as of the exact -time to sow and to reap,
as one would in Indian agriculture, and this not at its best
alone, but at its ordinary level.
It is wonderful, too, how
much is known of rotation, the system of " mixed crops," and
of fallowing.
Certain it is that I, at least, have never seen a
more perfect picture of ca!reful cultivation, combined with
hard labour, perseverance, and fertility of resource, than I
have seen at many of the halting places in my tour. Such
are the gardens of Mahim, the fields of Nadiad (the centre of
the "garden" of Gujarat, in Bombay), and many others.
But, to return to the question of improvement while some
have erred by calling the agriculture primitive, and, forgetting
that novelty is not necessarily improvement, have thought
that all that was lieeded was a better plough, a reaper, a
threshing machine, or else artificial manures, to make the land
yield as Eiiglish soil does, othets have equally erred by going
to the opposite extreme, and have condemned all attempts at
improvement, asSei'ting that iheraiyat knows his own business
On one point,
best, and that there is nothing to teach him.
however, there can be but little doubt. The Native, though
he may be slow in taking up an improvement, will not hesitate
to adopt it if he is convinced that it constitutes a better plan,
and one to his advantage.
;

15,

Turning from these various opinions to those of the
it will be apparent that, as one result of

Famine Commission,

Opinion oi
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their careful investigation, they came to the conclusion that
there undoubtedly was capability of improvement, or they
would not have so strongly insisted on measures being taken
to effect it they recognised, too, the necessity of careful and
organised enquiry as a preliminary measure, and as necessary
for acquiring a real knowledge of the agricultural state and
;

" The defect," says the Report
conditions of the country.
(Part II., p. 138), " in the efforts made by Government to
" instruct the cultivator has consisted in the failure to recog" nise the fact that, in order to improve Indian agriculture,
" it is necessary to be thoroughly acquainted with it, and to
" learn what adaptation is needed to suit modern and more
" scientific methods and maxims to the Indian staples and
" climate."
Here, however, came in the difficulty of effecting
and the section of the Commission's Report
any remedy
which deals with remedial action, though it indicates certain
possible improvements, does not give any direct suggestion as
The Government of India,
to how they are to be carried out.
as I have pointed out, when called on to give effect to the
;

Opinion of

Government

of

India,

Famine Commissioners' recommendations,

felt

this

same

having neither the machinery nor the means,
put the matter aside until they could work out other reforms
They have,
called for by the Famine Commission's Report.
however, never questioned the possibility of improvement in
agriculture, and their action at the present time indicates this
opinion strongly; what they have done is, to ask for the
necessary machinery and the necessary money, and they have,
as I think, wisely, determined that the work, if undertaken,
shall be begun in a thoroughly scientific manner, and founded
on a thoroughly scientific basis.
difficulty, and,

will not

discuss here the opinions of the several
myself, leaving on record, as
they have done, the conclusions drawn from the observations
of their several tours.
But I will give my own views, though
well aware that I am adding one more to the list of opinions
based on a more or less casual acquaintance with the agriculture, not of a country, but of a continent.
The attitude
one ought to adopt in coming to a land full of novel conditions
is that of a learner, and not of the adviser or the critic ; it is
only when one has learnt something of the peculiar surroundings of his subject that he should attempt to suggest
anything, and this he will, if wise, do very cautiously, feeling
how very much there is for him still to learn, how much that
he will never be able to learn. This is pre-eminently the case
with Indian agriculture.
16. I

"•experts"

Attitude of the
enquirer.

My opinions in
the possibility of
agricultural

improvement.
MfEerenoes in
agricultural
conditions and
practice
throughout India.

who have preceded

My own investigations

have brought Very clearly to my
have already alluded to in parag rafeli 13,
viz., that there are very great differences in the agir^^ltural
conditions and practice that prevail in different parts of India,
so that, while in some parts, as, e.g., in Gujardt (Bombay), the
agriculture is so good as to leave little room'f or improvement, in
17.
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other parts, as, e. g., in the Central Provinces, there is much
scope for it.
My investigations haVe also shown me that there are
great differences in the facilities that some cultivators have
as compared with others, facilities, I mean, such as those for
obtaining water, manure, wood, grazing, &c.
The first aim in any scheme of agricultural improvement
should, I think, be to modify those differences which exist; first
of all, by teaching, in the more backward parts of India, the
better practices of the most advanced Indian agriculture
and, secondly, by supplying, wherever it is possible, those
facilities which exist in the best agricultural districts.
It is
in the existence of these differences that there is a warrant
for belief in the possibility of improving Indian agriculture,
and it is in the modification of them that the greatest hope
Apart, therefore, from the question
of improvement lies.
whether the agriculture of the country can be improved by
the introduction of more scientific methods from the West,
I believe the first step must proceed in the direction of
improvement from within in other words, by the modification
of those differences in agricultural conditions and practice
that exist in different parts of India itself.
I shall now proceed to enumerate these differences, and
shall then show how, in my opinion, they may be most easily
modified.

Their existence
the ground for
possible

improTement in
agriculture.

;

differences appear to me to range themselves into
; and, after naming these, I shall proceed
to briefly indicate, in a general way, the direction in which
modification of differences, where possible, may be looked
for.
In subsequent chapters I shall deal with each subdivision separately.
The three classes are
18.

The

three separate classes

Tiiree classes of
*"f<"^™<===-

:

I.

II.

Differences inherent to the people themselves as
cultivating classes—
for instance, the fact that, by hereditary practice,
certain castes and races are bad, others are
good, cultivators.

arising from purely external surroundings, and not directly from any want of
knowledge. These may be subdivided into

Differences

(a) physical causes —
such are — climate,
:

soil,

facilities

for

water,

I. Differences
inherent to the
people them-

selves.

II. Differences

arising from
purely external

surroundings

(a) physical
causes.

manure, wood, grazing, &c.;
economical or political conditions
the relative ease or difficulty of
such are
living, paucity or pressure of population, &c.

(h)

:

—

arising directly from, want of knowledge—^
for instance, the existence of diversity of agricultural practice in different parts of the country.

III. Differences

(6)

economical

or political
conditions.

III. Differences

arising directly

from want

of

knowledge.
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Agencies by
wblch improvement is to be
efEeoted.

19.

Having stated the

differences, it is desirable to consider

in the next place the means
or at least be modified.
This I can best put in the

by which they may be removed,
form of three propositions

:

1st. The modification of existing differences in agricultural practice and methods must proceed from
positive measures taken

(a)
(6)

by the people themselves
by the Government.
as it is possible for Government

or for Agricultural Departments to assist in the modifications
of these differences, it is their duty to do so.

2nd. So far

work of Government to test Western pracand the applications of modern science, as also
to introduce them when found suitable for India.

3rd. It is the
tice

Illustrations of

I.

Differences

inherent to the
people themselves.

20. It will be well now to illustrate the foregoing differences,
and, in indicating how their modification may be carried out,
to give, at the same time, a sketch of the method I intend to
adopt in the succeeding chapters of this Report.
I.

Differences inherent to the People themselves :
It is well known that certain castes and races
have been prevented by religious prejudices or
"historical causes" (to use Sir Charles Elliott's
expression) from adopting the more skilful or
more laborious systems of cultivation in vogue
among other castes or races, Thus, the Rajputs,

Brahmans, Kolis, and Kols may be mentioned as
hereditarily inferior as cultivators to the Jats,

Their modiflcatiou by the
people themselves.

Kurmis, Lodhas, Kdchhis, and others. Here it is
not so much that the external surroundings are
unequal, nor that the agricultural knowledge is at
fault, but the real cause is found in the inherent
differences of th^ people themselves.
Side by
side, in the same village, one may, for instance,
see both superior and inferior husbandry, the
explanation being found primarily in a reference
to the respective caste of the cultivator in each
case.
In Behar I once saw a quantity of dupg
lying about in heaps on a field not spread out,
but, between the rain and the sun, speedily losing
its goodness.
It had been lying about so for a
considerable time.
On asking a neighbouring
cultivator why the owner did this, the reply was,
" He is only a goatherd," meaning thereby that he
did not belong to a good cultivating class. Here
the people of this caste evidently required to be
taught better methods of agriculture, and how to
manage properly the manure at their disposal.
The modification of such differences (to revert
to my propositions in paragraph 19) will, in
some ca&es, be effected by the people themselves,

Biffer%^^e^j^Aw\'^''fMWs^^ Conditions.
in the gradual aba.ridQ;Miien,t of
,

,

,

^.nd the adoption by, them
practices.
change of this

A
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more

prejudices,
profitable

kincjf: i^as

been seen

of

.tjij&ir

of indigo cultivation by castes
who formerly used to consider indigo an unclean
thing.
Another ins.taiice is the, extension of
cultivation of the potato, against which a religious
prejudice existed on the ground that it was
" flesh."
The work that Government can do, and
the duty that should be its, is to assist in raising
the level of the people .through the spread of Son'b^tta*"*'
Education.
This will continue to do, as it has Goyemment
"™'
already done, a great deal to break down prejudice, tio'™^
Further than this the Government can do little, if

in the adoption

•

,

anything.

purely
II. Differences arising
CI
JfroTn jr
J
•V

ingS
(a) Physical Causes.— These

External Surround-

.*

'

/• ^
(i. )

(ii.)

(i.)

external but-

may

"""'d^es-

be subdivided into—

T
X
J
climate
and
soil
for water, manure, wood, grazing,
&c.
-1

(") physical
causes,

facilities

These two

—

—

climate and soil stand in a different
category to the others.
They are fixed by
geographical
and geological considerations
over them neither the people nor Government
have more than a limited control, and consequently comparatively little <^an be done to
For instance, it is
modify the differences.
not possible to cdimpare agriculture under the
influence of a d.amp climate and abundant
rainfall, such as prevails in the greater part of
Bengal, or below the Western Gh^ts of Bombay, with that of. the dry parched plains of
Multan and elsewhere in the Punjab. Equally
impossible is it to find a resemblance between
the rich blaCk cotton-soil of Berar or the
Central Provinces, and the sandy soils of Sirsa,
or other parts of the Punjab. The planting of
trees may indirectly modify the rainfall, and
plentiful manuring may improve the poorer soil,
but they will be powerless to make the one
;

(ii.)

n- Differences
arising from

locality or soil really like the other,
set of physical causes giving rise
to differences which, unlike those in the case of
climate and soil, it is in the power, both of
individuals and of Government, to mitigate to a
considerable extent.
Marked indeed are the differences between parts
plentifully supplied by wells, or through which
streams or canals, flow, and those where these
features are absent so, again, the differences are
great between treeless tracts and those in which

Here we have a

;

('•,)

eiiina'e

ana

Modification of

aaerenceB

*^f^
vStMn'Siita.

(ii-)

facmties for

wood,' grazing,'
^°'
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forests abound, the latter giving alike shelter,
grazing, and wood, besides causing a saving of
manure to the land. Still, much has been done
in the past, and more may yet be done, to
mitigate the differences resulting from the
existence of this class of physical causes.

The people

Modification of
these differences
by the people.

in certain

dry localities have dug
and taken channels off

wells, constructed tanks,

Modification by

GoTemment,

'

streams.
On the other hand, in some parts, valuable
land has been recovered by means of drainage,
or by the construction ot dams, made either by
the people themselves,' or by the Government
throtigh their engineer^.
Encouragement has been given, and increased
encouragement should be given, by Government
to the extension of minor works such as the
foregoing. Where, however, the effects are widespread, it is only by large measures, such as the
State alone can carry out, that the mitigation of
existing differences can be accomplished.
Of
such nature is the construction of canals by the
I

'

'

State.
In' the' Inatter of wood and grazing supply,
natural differences haVe, lii many parts, been
intensified through thfe reckless extermination
of forests by the hand of man, or throkigh excessive grazing with' cattle and sheep, and more
especially by goats.' But; although' the people are
likely to db little to renieidy, yet it is in the
power of Government to save' what is remaining,
and to provide " reserves " for wood, fuel, and
grazing, w'heteby, too, the supply of manure to
'

'

the land may be saved.
It becomes, therefore/ one of the most important duties of Agricultural Departments to
ascertaik and point out what measures are
possible for the judicious modification, through
Government agency, of differences resulting
from such physical causes as the above named.
This can only comfe as the tesUlt of close and
careful ehquiry as ttf ivhai the needs of each
locality are, and how they may be best supplied.

Duty

ol Agricultural Departments in this

connection.

'

Need

of enquiiy.

(&) Economical
or political conditions.

—

Economical or Political Conditions. There are
cases to be met with, e.g., in parts of the Central
Provinces, of Bengal, and of Madras, where,
owing to the natuiral richness of the soil, the
sparsity of population, or other causes, there is
not the same struggle for existence as is felt elsewhere, and, as a consequence, the agriculture is
often found to be inferior.

(6)

MocHfication of Differences:

Here the change

will

only
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come with the

^^''/JSrenoa.

inevitable disturbance which time and increasing
population will cause in the easier circumstances
under which the people in some parts live at
present, as compared with those in others.

///. Differences arising directly
ledge :

from want

of

^

Know•

'
.

JJ?jiJ'^"™ti^
from want ot
knowledge.

There are many instances of the cultivation of
one district being inferior to that of another, not
on account of caste differences, nor yet on account
of e3:ternal and unfavourable .physical surroundT
ings, but simply because a better practice
I speak
of Indian, not English, practice—has not been
known. Or again, as I shall have cause to show;
an implement is not ifx use in a, district, though
employed advantageously el^ewhej-e, or cattle are
poor because not properly fed, or manure is wasted
(more especially the urine) because there is no

—

litter to conserve it, or crops are inferior in yield
because seed is not carefully iselected.
The want of knowledge, and the lessening of the
local differences arising therefrom, cannot be
supplied directly by the people themselves, but
they may be by the State; partly by means of
Education, and partly by the introduction of better
methods from localities where they are known,
to those where they are unknown, but their
application to,whi<;h is both feasible and desirable.
This cannot be done without that "systematic
" prosecution of agricultural etig'tt'iri/." which is so
strongly insisted on in the Government of India's
Resolution of December 1881, and which, as is
rightly urged^ " must pre/epde any attempt at

TMrmodifloation

f^/^" Education'

(j)

by transfer-

enoe of aBnoui-

,

Need

of agrioui-

inStldoni^
f^^., bImiStion oi
1881

December

.

" agricultui:al irnproveinent."
duty of Agricultural DepartIt is the positive
'^
P
,,
,
.,
,j
e^ 3
or, and
ments to acquire a thorough knowledge
acquaintance with, the agricultural facts of each
•'

.

Doty

of Agriouitural Departments to institute

™"J""y'

Province with which they have to deal.

Such an enquiry, to anticipate my final recommendations, can, as the foregoing Resolution
indicates, only be efficiently carried out by "a
" permanent agency closely associated with the
" existing authorities in each Province." Further,
as I shall point out in subsequent chapters, I think
that the assistance of an expert with special
knowledge of the application of chemistry to
agriculture is desirable in any such enquiry.

r. 24266.

B

"^^^^^^"^

Improvmieniof AgfU'idiiire.
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21.

Owing

to the

^eat

diversities

<

in Indian giot

met with

alone in the J)hysieal features of the country, but also in the
people themselves and intheir varying surroundings, it is very

speak generally of the condition of the agriculture.
While in many parts it may undoubtedly be possible to effect
improvement, it is not possible to do much, if anything, in
difficult to

others.

Moreover, in every case

it ywili

enquire cartefuUy into existing conditions

any

real improveinent can be carried but.

cpn<Jitions

a ground

and

be necessary to

and practice before
That differences of

practice, do e^i^., constitutes, in

my

opinion,

and it
and the

of belief in the possibility of improvement,
differences,

.

be by the modification of these
transference of indigenous methods from one part of the
country to another, rather than by the introduction of
will

Western

practice, that progress will

be bettered.

This

work

be made and agriculture

will be done, (a) slowly

by the people

themselves, as they gradually come to see the necessity or the

advantage of adopting the more profitable methods,

(h)

more

quickly by the State, in the spread of Education, whereby
prejudice will

be broken down, and the benefit of better

methods be made known. The. introduction of such Western
practices as may be found suitable to the case of Indian
Certain
agriculture must also be the work of Government.

by the people,
when found to be suitable,
encouraged by the State, while

positive measures, such as the digging of wells

the construction of tanks, &c.,

should be more persistently

major works, such

as,

the making of .canals, the provision of

timber, fuel, and grazing,

must be carried out by the State

itself.

any real knowledge
and needs of any district, there

As, a preliminary, however, to obtaining

of the agricultural condition

must be " a systematic prosecution of agricultural enquiry,"
BUch as is insisted on in the Government of India's Kesolution
of December 1881, and to this end there should be a permanent
agency for the purpose in each Province.

Lastly, I think

that in aiy such enquiry the assistance of an expert with

knowledge of the application of chemistry to
culture would be very desirable.
special

agri-

.
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RECOMMENDATIONS.
22. I recommend, therefore

bboommbnda
TIONS.

:

The spread of General and Agricultural Education.
The establishment of an organised system of Agricultural Enquiry.
,1.

;

The

active prosecution of positive measures alrelady

ascertained to
'I

be

benfeflcial,

and

their further

en-

"Gouragement by the State.

I proceed now ta ponsider, in refec^nc^.to the subjects
ndicated in paragraph 18, the agricultural conditions of the
ountry as they have presented themselves to iiie, giving at
he close of each section such suggestions for improvement as
appear practicable!

b52
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III.

CULTIVATING CLASSES.

Cultivating
CLASSES.

23. As mentioned already, there are great differences
between the various castes and races of India in respect of
their cultivating abilities, differences which are inherent to
the people themselves, and which are consequently difficult
Yet the' very existence of these differences^ gives a
to level.
decided encouragement ^toi the: belief in the possibility of
improvement, for it would proceed on what, after all, are the
right lines when dealing with Indian agriculture, viz., to
improve it from within, and by means of its own examples,
rather than by bringing foreign influences and methods to
bear upon it. The fact that' a cultivator in one place,^ or,
better still, in the same village, can act as an example to
>

i

.

another elsewhere or co-resident, may provide, if rightly
followed upi a far more useful and less expensive practical
proof of the possibility of improvement than a Government
Experimental Farm.
I remember' being much struck by
seeing, amidst thei numerous wheat fields surrounding' a
village in the Central Provinces, a 'simair holding of an acre
or two, where, unlike elsewhere around, a well ha.d been dug.
The crops here were far more varied in character, sugar-jcane
and Vegetables of Many kinds were growing, and what water
'

there was still to spsire from these crops wa,s being' utilised for
a wheat crop situated on the^ outskirts of the holding. I
measured the standing corri, and found it to be then
(February 23rd) 3 feet 8 inches high, whilst thfe wheat on
unirrigated land adjoining was only 2 feet 1 inch high. On
enquiry I found that the holding 'belonged to a man of the
Kachhi caste and when I expressed wonder that other cultivators did not follow his example, th« answer given me was,
that they were " wheat growers," and that it was not their
" custom " to grow other ctops.
Although necessity had not
yet obliged others to 'adopt an improved practice, there was
an instance afforded here 'of what might be done if the necessity arose, the improvement having its origin in a purely
r.,-.
c
native source.
;

'

Castes ana races.

24. The subject of " castc *' is oixc of much complexity, and
demands, for understanding it, a Very extensive knovf ledge
I can, therefore, say but little about agriof the country.
culture in its relation to, and' as affected by, caste.
As
mentioned in paragraph 20, some castes are hereditarily
inferior as cultivators to others, but the agricultural practice
of any oflc castc is not urtifomily alike everywhere, nor
equally gobd. The J&ts, for example, are spoken of in the
"Meerut district s-s being " unsurpassed as cultivators," but
,

Diversities in
their agriouMiurtti
praoioe,

,

OaBte Prejudice.

21

they are not, so good, and the Kurmis
and Lodhas are superior to them there.
The Rdjpiits and

in the Bareilly district

Brahmans do

but they
they are
Not only are

not' themselves, as a rule, cultivate,
in some parts, however,

employ hired labour;

described as being "ippderate cultiyators."
there differences of caste, but there are also differences of
race, as exemplified in the !Kols (the aborigines of Chota
Na,gpur), the Bhils of Bombay, arid others.
Again, there
are castes and races distinguished fori the special .branches
of agriculture whieh they practise, or for the particular
methods they employ such are the Koeris, who are mostly
growers of vegetables; the Kurrtiis, Lodlias, alnd Malis, who
are largely market-gardfeners
the. Kd«hhis, who, in their
cultivation, use the night-soil of villages and towns; the
Vellola caste, again, are cattle breeders; the Gavlis are
suppliers of milk, and also breed their own cattle ; the Gujars,
Vanjaris, and others are graziers.
.

.

;

;

,

,

mind the method set forth in the last chapter,
myself to considering how far improvement in
agriculture may.be effected through the lessening of those
differences which are directly due to caste or race prejudices.
25. Bearing in

I shall confine

Method pursued
*'= "'>»p'<"'-

*"

The further question of the improvemeht
of one locality by the impbrdiatiion into,dts

of the' cultivatiqn
of the practice bi
another, is one liot directly connected with: the inherent
differences of cultivating classes as' such, and will be diealt
'

with elsewhere.

<

:

n

.

'

.

26. Th9,t the breaking .down, of pasteprejudicewould.be
follqwed by. considerably, improvement in agriculture admiits
of no doubt, and needs' but little discussion.
Could the
I?.ijput or Brahman be brought ,to see that there was nothiijg
derogatory in manual labour,; or in, taking an interest in the
cultivation of the soil ; could other cultiyators.be led to follow
the practice of thje Kachhis, larid abandpn' their ;prejudices
against the use of night-soil as a manjife
they. could then
raisie crops such as,:th^!Kdchhi does, and the country would
be greatly benefitedi thereby.
In the course of my first tour Sir Edward Buck pointed out
to me a village, named Singhouli, -in, jthe Doab, \yhere,j^the
former tenants, who, happened., to belong to a, low caste
(Kurmi), had worked _§q industriously and profitably that
they had actually been able to buy out the original proprietors who were of higher caste (Rajput), and had become
possessors of the village themselves.
The town of Farukhabad, again, is surrounded by a perfect
garden, the result entirely of Kachhi cultivation. When, about
twenty years ago, $ir, Edward Buck transferred some qf these
,

,

,

;

,

cultivators from F{i,rjak}^3,bad to Qawnpore, they showed at
the latter city how a profitalile, i^gecould be;]jiade of what
would otherwise have be^n a public nuisance, and also how
the State revenue derived frojn .the ajrea they cultivated could

be very' largely increased.

b3

o/Mste^re°udioe
-would be

Miowod

i'na'grioSHm™'

Cultivating Glasses^
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Uow

breaking
of prejudice
be brought
about

down

may

by the people
themselves
(a)

(b) by tbe force
of circumstances.

Indications of a
change going on.

27. The breaking down of caste prejudice in agFic\iJtural
matters may proceed slowly from the people themselves in
the gradual abandonment of inferior practices in fav.our of
more profitable ones; but it will be .brought about more
rapidly by the force and exigencies of -circumstances which
call for greater attention being; paid to the cultivation of the
land.
Already there are indications of a change going pn.
It has beeil inentioned, that indigo cultivation is now carrie^i
on by castes who used formerly to consider indigo an uncl^ati
thing, and that the prejudice against the potato and its ?^i^jng
has now also largely disijJpeiai'ed.
Some eight or ten years ago a batch of Kaehhis frpm. the
North-West was transferred to Nagpur, in the Central
Provinces.
Not only did they continue to employ; tK^ir
particular practice with profit, but &ther cultivators around
followed their example, amongst thesfe being even BrahmiSygiS.
The latter began to grow sugar-cane and vegetables of all
'

.

{

kinds, just as ,thp, Kdchhis had done. Tlieir cultivation igjstill
inferior to that of ^he^aphhis, but, neyertjtieless, a bcgin^ing
has- been made in the way of improvement, and this has
originated entirely from the example ,?et by the Kaehhis^ I
might instance, too, the sugar-cane cultivation around Poofta.
This was commenced by a Brahjtnan v^ho first showed the
Municipality, how to HSake " poiidrette ", vput of tlip^^ night-spil
of the town, ftuditfeen, taught, jbhe>IJin4p cultivators ^p,w to
use it. The " poudrette," is now ijsed to an enormous ^j^^|.
At Nagpur^ again, I saiyK Brahman lads engaged in cultiyaji^pg;
they work with the plough just like the pther pupils of ^r.
Fuller's Agricultufal,Ol?'SS a indeed, M^j Fuller makes '\ieisine
qua ri'OV' that they ;^ou,ld do so.
/
;;,
In the Kapu^jyiala Acjministration ^epprt for 1890,^ page 31,
;ij
^aj or Massy writes;, "The Il^jput, is -proud, idle,, and not
"thrifty ... ,, but .still. i§ a bj?tt(^> cultivator than his forp" fathers were; he goes out to his Ji,elds more regu^Uirly., and
" begins to realise that he must earn his living by the sweiat
" of his brow."
In the Hoshiarpur Settlement Report it is
stated that some of the Brahmans and Bdjputs will now plough
their lands with their own hands.
Thus it is clear that a change is going on.
,

.

.

,

i

,

,

,

Progress of
improvemeitt.

28.

The work

of

,

(

improvement by example may

be,

and

probably will be, a slow one, and where circumstances (^&a in
the case T have cited from the Central Provinces) do hot call
for the positive necessity of arousi;>g. themselves to better
their agriculture, the higher castes or the more easy-going
cultivators may hold to their old ways; still, there is undeniably a tendency, whereyer pressure, has begun to be felt,
for the inferior cultivating classes to adopt the practice pjE tlie
siiperi'pr and liapre thrifty ones.
Wh^n price ,a change of tfeis
kind has set in, iis prpigress is, as a rule, rapid. I need but
instance the case of Amrit^ar, where, though but a short time
has elapsed since their introduction, vegetable-growing arid
market-gardening are now carried on mps^ exteu^ively, and
4

I-

The bre^^i^ffdpfj^.of.-Pf^udice,

^3

almost entirely by the utilisation of the night-soil of Amritsar
as manure, in conjunction wiih canal irrigation.
It would, not
long ago, have been considered impossible for this to happen,
or for night-soil ever' to' be turned to a profitable use, on
acbount of the prejudices of the people against it. These
prejudices still exist in ftiany places, bui I am convinced that
they, must give wa»y,as they have done already, especially
when the necessity of increasing the yield pf Hie land is
'

forcibly brought home.

improvement by

i

not conflried to native
Mr. R. H. B'lli'tJt' pointed out to m.0,
coffee^planting by the Natives has improved very considerably
in Mysore since European planters siettled in the country and

methods only,

forces of exiftimple is

for, as

The same re»ark 'applies to the
cultivation and manufacture of indigo since- Engnsh planters
^
came to the districts where the plant is grown.
introduced better systems.

i

29. While the remedy for inferior cultivation will be found The influence of
™°''*'""'largely in the exigencies of circumstances which demand more
attention being paid to the land, it is in the weakening of
those' caste prejudices which account, in nO small measure, for
the diffferences between good and bad cultivators, that Educatiob: 'pl^ys a mOSt' ifii'pbffeaiit ^a^t!
Alifi^ady- its irifluefice
hasbteeii felt.
I have n%iei6d above, th^ casebf the Nagpur
Agficultural Glass, afad'F might '^ly^^th^^ame in regard to the
Pboha Opllege of Sci^ribe Slid Mother ifetkitllitofis \irMeh Ihave
The spread'of*EduiMiilfi'4rill' bfe One %f the most
visited.
;^i!'te6t factors in cr-eiatin^' thdti, i^feirj^it^hich agMclllture,
from its widespread exCensibri and impOTtatice as the staple
of
industry of the country, both rttdrife and demailds. It is, there'- The wort""*
(xovermnent.
fore, through EducatiOii that Government can aid largely in
lessening those differeficfes Which ate at present inherent to
the cultivating cla^^^"ak such, and which stand in the way of
'

agticulttiral

improvement.

R 4
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30. Improvement in agriculture, through the modification
of difierences due to caste and race prejudice, may be effected
by the gradual breaking down of that prejudice. This will
result partly through the people .thep^s^lves, in th^ir <(idop-

of

tiori

more

profitable practices,, partly
,

from the

tor^Bi of

circumstances obliging greater attention to b© paid to the
;

cultivation of the land.
,

Government can greatly aid, through the spread
tion, in weakening caste prejudice.

RBCOMUENDik-

of Educa.

-

RECOkMENDATION.

TION.

^

31.

My

suggestions undpf jtihi8.,^e*4 (accordingly resplve

themselves into—
'

The -desirability
Ediicatix^jii'."'

i

'.
;

i

,

of efxtending' GFeri^al

and

Agritiuttiifal

S5

CHAPTER
1-

IV.

OHAPTEB

IV.

CLIMATE.

32. This all-important factor in Indian agriculture is, unfortunately, one that caii only be altered or modified to a limited
extent. ' Interesting, therefore, as a study of the influence of
climate on agriculture may be, we should,, nevertheless, be
dealing with one of those elements which the cultivator finds
in limine, and in accordance with, and not in opposition to
which he must frame his practice, because neither his energy
nor the help of the State can to any great extent modify
its conditions.
It will, therefore, not be necessary for me to
go deeply into this part of the subject beyoiid touching on a
few striking instances of,1^he< effetjt produced on the practice
of agriculture by differences of climate.
33. As explained in the "Statistical Atlas of India," it may
be said that over the greater part of India there are three
wpllrmarked, seasons, viz., the rainy season (June to (October,
inclusive), the cold season (November to February, ijyjjiusive),
and the hot season (March to May, inclusive). The two former
are due, respectively, to the prevalence of the south-west and
the north-east monsoons, whilst the hot season marks the tranYet these alone do
sition from the cold to the rainy season.
not determine the kinds of crops grown, and we do not find
in all parts alike that there are crops corresponding to the
The relative dryness or dampness of the
difi"erent seasons.
climate has also to be considered. Through the kindness of
the Revenue and Agricultural Department of the Government
of India I have been supplied with copies of maps illustrating
the Rainfall and Geology of India these have been specially
reduced, by the Survey Department, from the corresponding
maps in the " Statistical Atlas of India," and accompany
the present Report. A reference to the Rainfall Map will here
help to explain the remarks which follow. The contrast
between climates is more marked in Northern than in Southern
India.
In Southern India, generally, it may be said that
there is uniform warmth, with dampness towards the west
and dryness in the east and interior but in Northern India
we find every variation, from the dry climate of the West
and North- West, accompanied by marked differences of
summer heat and winter cold, to the permanently damp
climate and heavy rainfall of Assam and Eastern Bengal,
where the differences of temperature are not so extreme.
So it comes about that, whilst in the North- West and Northern
India generally there are two clearly defined crop-seasons,
viz., the rainy season (kharif) and the cold season {rahi).
;

;

EfEects produced

by climate on the
crop-seASons.
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Climate.

Madras these distinctions disappear, and we
have only early and late sowings of the same crops. In
Behar and some other parts of Bengal there are three rathef
than two seasons, with their attending crops, viz., the early
rainy season (bhadoi), the late rainy season (aghani), and
•We find that in

the cold season (rabi).
Great variation
in rainfall of
different parts,
as shown in
" Statistical
Atlas of India."

Belation of rainfamines.

fall to

" Protected "

and

**

precarious *

tracts

IlluBtrations of
the effects pro-

duced by climate
on the practice of
agriculture in
different parts.

i

,

,

,

34. The Report of the Famine Commission aboiinds with
instances proving that famines are the result of one cause alone^
reference here to the Raii^|all
viz., failure of rainfall.
Map 'will show hoiv very varied is the distribution of rain
over the country. In BurrAa,. Assam, Eastern Bengal, and
along the coasts of the' Western GhSts there is aibutidant ratii;
In
also a rain tract exii^ts along the foot of the Hitaalayks;
the Centi'dr Provinces, tqo, there is a plentiful rainfall. It i^
these parts, therefore, which are the most free from f aminife;
So, again, but for a' quite different reakbnV are the very driest
regions of all, parts of the Punjab, for example, since
there the, raiyats will never try to grow a crop or' to cultivate unless there is a certainty of water supply. The most
precarious- tracts are those where the chance that eilbugh
rain may come gives a temptation to venture on growing
a crop, and then, if drought in,tervenes^ t-^^r? is a. total failure
of harvest. .These are the parts Ajv^hich ^are light-cploured'bn
the Rainfall Map.

A

of dfertiain cr6^& ()n heavy ra^nfaill arid
climate is well' marked inl the ckse' of tea cultur6
Assam, wherfe the anntial rainfall is from- 90 to 160 inches cjfmbr'e, and in that of i'lidigo in Behar, orbf 'irice in Bengal' ahd
on the Western Coast of Bombay. Other crops, such as ^alii'
(Cicer arietinum) and'arhar {Cajanus indicus), can, on th^
contrary, do with a minimum of moistute, and flourish tn'a;
hot dry climat6,'such as that of the North- West. Whilst' the
damp climate of Behar and BengaL favours 'the growth of tHe
indigo plant but not the ripening of the seed, the hotter and
drier climate of the North- West Provinces or the Punjab causey
the seed to yield well there, and the iWo cultivations are', for
the most part, carried on in separaite Provinces. With whe'atgfbWing we have marked contrasts of climatic surroundiiigs,
as shown, on the one hand, in' the case of the plains of the
Punjab and North- West Provinces, and oti the other', in
the wheat districts of the Central Provinces. In the foi-mei*;
dependence is placed largely upon irrigation, for the soil soon
loses its moisture and becomes baked ; indeed, one may sometimes see (as I myself saw) a wheat crop on which not a drbp
of rain had falleii from time of sowing to harvest, so that,
were it not for irrigation, fa,inine might be ever at hand. In
the Central Provinces, on the' contrary, an abundant arid
regular rainfall, and a soil which retairis that moisture firmly,
make famine nearly impossible and do away with the necessity
In the Central Provinces, further, alternation
of irrigation.
of rainy-season (kharif) and cold-season (rabi crops is not so

35.

a

The dependence

damp

'

M
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common

as in Upper India.
The soils- are of more marked
diversity, and are better suited, some for rainy -season, others
for cold-weather crops.
'

Going southwards, as I did in my secoijd tour, from Delhi,
through Rajputiana, and down the wiesterh side of the Bombay
Presidency, along the north of Madras, then to Bengal, and
ijeturning finally to the Punjab, Lha(i.al|undaiit opportunities
of seeing how systems pf agricvilture! must be varied according
to .the climate.
Pa-ssing fropqi the hot plainsi of R^jputana,
,

with

low rainfall, one comes to
heavier rajnf 9.JI, say 60 to 90 inches, such as
B^roda, Nadiad, and Mahim, where rice will grow without
irrigation, the rainfall alone sufficing
at Kalyan and Igatpur^ (nearer Bombay) the rainfall varies from 100 to as much
as 150 and 170 inches a,nnuafly, and the rdb* system of making
the rice seed-bed is in vogiie, whilst it is npt employed
ipi disiiri^is of lighter rainfall.
Grass ,^padlands and live
hedges are a,lso fe9,tijfes of many of- these parts! If, however,
we go inland to the jK.handesh (Deccan) district, we find a
rainfall of but 30 iiiches and the crops quite different, rice
being replaced by cotton and millets principally, wheat also
coming in. On the southern side of the Bombay Presidency
districts are successively passed in^the journey by rail which
its

spa,rse cultivation, ap,4

4Jistricts of

,

;

incfeasing'"rainfafl, from tlie Kistna Valley, where
40 inches, to Belgaum with 65 to 80 inches^ while only
au^ther 20 mil,es qr.so further.on it is as,,miiph as 150 inches
annually, in each district the cultivatipp is different, ramyseaspn crops bei;\g .distinctive of the first nanied, except
wliere patches of black soil interspei;se(i among the other (which
is mainly red ) en^t^le moisture tp ,be retained for growing
cold-season crops, ,^uch as )vheat and gram.. In Belgaum,
a,s also in Dharwar, ,tliej exceptional feature pf hot-weather
rains in May allows of the ,eai;ly sowing of rice, for tlie
heavy rains later on, c^,^ always be depended upon ; hut,V^^*
is iiot practised, whilst lin^Ke extremely rainy and linheallthy
region nearer the "W^estern Ghats /Jt is. Gn the red soil of
Dharwar, with a rainfall oj^: about 45 inches, rice is, as mentioned, grown early, but on, the black soil nearly all the
Going on into the Madras
cultivation is that, pt, iry crops.
Presidency, we find frpgfi ia.ctors, regulating the crops that are
grown, for not the south-west monsoon alone, but also the
north-east monsoon plays, an important part, and when tKe
former, fails, the cultiyp,tors wait for the second, and have
thus a double opportunity of sowing. Again, in Madras there
gj^, jiot the' wide divergencies of tepiperature that occur elsewhere, but a more regular .and continuous warnjth exists
throughout the year, and so it may be said that the crops, to
a considerable extent, go on independently of season. To pass
from such conditions as these to those of the damp and hot
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• Rdb system.— Alternate tejerB of cpw-dimgi loppings and leaves of trees, grass, and earth are
heaped np on the ground which is to form the'seed-bed, and the whole is then set fire to, and the
••>
itBhes mingled *ith. the soil.
;
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climate of Beiigal, with its rice aiid jute and indigo growing,
and then bact again to the Punjab, implies seeing very great
changes indeed in the agriculture. Even in the last-named
Province, with variations of annual Tiainf atU from the 7 inches
found in the arid tracts of Multan and the 14 inches in
Hissar, to the 26 inches of Amritsar, or the 35 inches of
Hoshiarpur, the surroundings of agriculture must affect its
In the first-named district canals are absopractice vastly.
the pui^pose of. cultivation; in the dastfor
lutely necessary
named the water-level is quite near the surface of the ground.
In yet other parts, such as Hissar, where there is great waat
of water, and not sufficient for the sowing of winter, crops,
nearly all the crops are rainy-season ones.
It is remarkable, too, how within quite a limited area the
The following instance has .been given
rainfall will vary.
me by Mr. J. J. Macleod :, at Segowlie, inB^har, it is 80 inches
yearly; at Rajghat, 9 miles to the west, 47 inches; at
Beyreah, 5 miles west of Rajghat, 36, inches and at Mai ly ah,
5 miles south-weSt of Beyreah, 26 inches ; whilst at Dhodkrahar, 6 miles north of Segowlie, it is 66^ inches.
;

Effects produced
cattie'aud^pe'opie!

36. But it is not in the crops alone 1ih,at the influence of
cHmatc is secu it is exemplified strongly in the case of the
It is only necescattle, and even in, the. people themselves.
sary to mention one single illustration out of many, viz.,-'the
wide difference' between the diminutive bullocks and cows of
Bengal, where a damp hot atmosphere prevails, and the fine,
large, strong cattle- of Hissar and. other dry parts of the
Punjab. In the latter Province the, atmosphere, though hot,
is clear and dry, and the soil is far more adapted to the
breeding of cattle than are the damp regions of Bengal. We
see, however, the reverse in the case of buffaloes, as no climate
seems too damp or rainfall too heavy for them. Thus, at
Mahim (Thdna district 6f Bombay) the buffaloes are magnificent, but the other cattle, are poor and miserable
so, too, is it
in Eastern Bengal; in Behar, where it is drier, the plough
cattle are' again superior.
Buffaloes are the principsll plough
cattle throughout the districts of heavy rainfall below the
here the preparation of the rice fields,
Western Ghats
covered as they are with water to the depth of several inches,
could only be carried on by means of buffijjoes. In the Punjab
;

;

i

;

may be seen, it is true, but it is as a milk-giver
that the animal is esteemed, there, an.4,,it8 excellence depends
upon the practice there in vogue, of growing fodder-crops for
the cattle,, and of ciriving the buffaloes to the forests or to the'
river banks to remain there during the hottest months of the

fine buffaloes

year.

What

true of the cattle in respect of diversity produced
is true also of the people.
The inhabitants of the
dry, and at times cold. Provinces of North-Western India are
far stronger and more active than those of the always damp
and warm Provinces such as, Bengal, although in these latter
is

by climate

Influence of Trees on
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Gliitnate.

the people are the more meiitp,lly acutie. Their respective
foods have uiidou^tfql^ly also to, do with these differences, but
the, foods tl^emsely.es must be considered as determined by
climate, for it is alo^e, ip th^, cooler and drier climate that
wheat will flourish, while rice rejqices in a damp warm
climate such as that of Bengal.
,

!

,

37. I said at the opening of this chapter that climate is one
of the external circumstances influencing agriculture, in which
chanjfes can only be efl'ccted to a limited extent.
It is imffos^ib'le, therefore, t'o eliminate the diff'erences that result
fifoni it; the most that can be done jIs to mitigate their
influence.
In two directions, possibly, there is some hope of
doing this
:

,,

,

Firstly,—^hj the supply of Canals and other means of
Irrigation to the drier tracts of the country
'

Secondly,

—by the preservation

of Porests

and the crea-

Wood and

Fodde^.

tion of " reserves " of

To such supplies as the last-mentioned the name of " Fuel and
"Fodder Reserves" is generally given, and will- be used
'>'-i"-'

throughout this Report.
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Mitigation of the
differences—
(a)

by

tion;

(6) by preservation of forests and
creation of " reserves " of wood
and fodder.

/

.

been much> defeated whether forests and plantations
do actually bring about ani increase of rainfall or not. But I
would point out that their real influence and value consist in
their lowering the temperature, and thus causing moisture to
be deposited where otherwise it would pass on. As a consequence of this, forests and plantations will cause rain to
fall in gentle showers instead of in .heavy and often destructive deluges.
Thus^ a given quantity of rain will be distributed over a greater number of days, and its value to theagriculturist will be thereby largely increased. The true test of
the value of afforestation in this connection is, not so much
whether the total rainfall be increased, but whether the
number of raini} days be more. The dewfall is also increased in the neighbourhood of trees, and this has considerIt has

able agricultural importance, too.
It has not unf requently been observed that in times of
drought there ha^ been plenty of rain in the clouds overhead
what was wanted was some agent to condense and "bring it
" down."
Trees would materially assist in performing this.
Again, the diff'erence between the action of a gentle rain arid
£hat of a heavy deluge is very marked
for, while in the
former case the water sinks gradually into the soil, in the
latter it rapidly runs off the baked surface of the earth, and
very often causes much; damage by the destruction of roads,
the washing away of bridges, and the silting-up Of tanks.
;

ble.

.

•

,

,

differenceB

resulting from
climate impoEsi*

'M,

••

.

38. The beneficial, influej^ce, pi irrigatiiop in dry tracts is
obvious,, but that ;i;e9ulijing ,(r,opa the growing pf tresis needs
some explanatipn.,
,,,,,
,

Elimination of

Beneficial influence of trees.

Climate.
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Inorense ot
Taintsll in Neilgherries througli
txee-planting.

of Mr. Robert H. Elliot of Mysore.
practical illustrati6n of the value of
woods, and one which would show that, in regard to rainfall,
a climate can be favourably influenced in aibout 25 years.

Through the kindness

I

am

able to supply

a,

Mr. Elliot, when in the ISTeilgherries in 1891, carefully examined, with the aid of Government officials, the Rain Recocdis
from 1870 to 1890. Previous to 1870 Ootacamund andi^its
neighbourhood were nearly bare of trees, sp much^ so tnat a
photograph taken about that time haS no resemblance whatever to the now thickly-wooded Station, the result of a la^rge
amount of planting, both by Government and by private
individuals.
The returns show that, taking first the rainfall
for the months of March, April, aiid May (when the rains iife
purely local), there were, during the five years 1870-4f 1^1
rainy days in all, while in the same months of the five years
1886-90 (by which time the" Station had become fully wooded)
there were no less than 147 rainy days. Also, the increase of
rainfall for these months during the period 1886-90 has been
about three inches k year, a not inconsiderable djff'erence,
though, from an agriculturar point of view, the distribution
of rain over a greater mumbdr of days is more importlaiii'l than
Again, taking allthemoBths of
a mere increase of rainfall.
the year except June, July, and August (which are excluded
because the rains of this period are not local in origin, but
are those of the south-west monsoon and come from a
distance), it was found that during the treeless period 1870-4
there was a total, of 374 rainy days only, whilst during the
wooded period 1886-90 there werp 416 rainy days., Further
than this, it was ascertained that the character of th« rainfall
had altered within late years, light find regiilar rain showers
taking, to a great extent, the place of destructive occasional
torrents.
The agricultural importance of these facts is very
;

'"

great indeed:
Other benefits
attending treeplanting.

'
^

int-^^t.
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But there are other indirect ppnpfits attending the spresad
of tree-planting, benefits affecting the goil itself more particularly.
What trees do is to hold up the soil, preventing it
from being washed away and, carried off by streamlets next,
a coating of vegetation spon covers the soil on which trees
are growing, and binds it together, though at the same time
rendering it permeable tp and retentive of moisture, so^ifeat
the rain no longer flows off as it'-\v'Quld pyer a hard dry
surface without benefliing the' soil below.
Thus, a cool
surface is produced in place of an otherwise dry and heated
one on which' the sun's rays would impinge directly, and from
which they would be reflected; shade and shelter are provided, and in the end a, moister climate w;ill prevajl.
From
old records and descriptions of India there is reason to believ.e
.;

,

^

.

that the climate was not formerly what it now is, but that
the spread of cultivation, accompanied,' as it has been, by
the wholesale and reckless denudation of forests and wooded
tracts, without reservation of land to afford wood or grazing,
has done much to render the elimate what it now is. Sir

Measures of Afforestation.
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William Denison states that, when Governor of Madras, he
was shown districts in which the rain had retreated as the
forests had been cleared back, and he points out that when a
rain-carrying cloud comes in contact with the bare and heated
soil the tendencjr is for the moisture to be held up in suspension in the air, and not to be deposited on the earth.' Snch
districts were found" in Cuddapah, Madura, and Travancore.
'The case of Cairo has been instanced |n support of the view
taken as to the beneficial effect of £rfes; since plantations
haye been« established there a r'ajnfali ha^ appeared, whilst
before this there was none. It is impossible, however, to say
how far this result is due to tlife planting of trees, and how
far to the opening of the Suez C^nal, which latter is known
to have caused distinct climatic chjanges.

instances.

1.

Madra.s.

2.

Cairo.

."When visiting Etawah (North-West Provinces) I went to
a plantation for ;the supply of wood and grass this had
been esjfcablished about five years previously on land which
was nothing more than bare ravine land. The whole extent
of the plantation was 7,000 highas (4,375 acres).
I was
assured that the Station had not been so hot since the. plantation had been formed, and, anyhow, it is very certain that
the now wooded and .grass-covered ravines are very much
cooler than the former bare open Spaces were.
At Jhansi T
was told -the same thing, and that^ since the introduction of
the system of bunding* the streams and planting the slopes
with-.lp-ees, the Station had- been cooler,
seei

;

i

•I am reminded here of an old Sanskrit saying which
describes the rainfall as being divided into twelve parts, and
" Six for the sea, Four for the
assigns them as follows
" forest and mountains, and Two for the land."
:

39. Though immense tracts pf country have
in the past, there are still considerable areas
taken up and rendered sei'viceable for climatic
Forest Department has stepped in none too
endeavour to save those wooded tracts which
From climatic considerations alone, the work
Department is, accordingly, of importance.

been denuded
which can be

Work

of Forest

Department in
this connection.

ends, and the
early in the
are still left.
of the Forest

40. In addition to the protection of forests, and the reservation of considerable tracts for 'the creation of '" Fuel and
" Fodder Reserves," there are other minor measures which have
often been urged by the Imperial Department of Agriculture,
and which, while primarily supplying timber and fuel, also
exercise a benefit in the provision of shelter, shade, and
coolness in the immediate vicinity.
Such are the growing of
trees along canal banks and railway lines, and the encourage-

Other measures
for supply of

shade and shelter.

,

ment

of Arboriculture

by the planting

of trees

along the

sides of roads.
* Sunding.—Embaukingi i'.«.|- holding up the streams that would flow over the land during heavy
rain, by XDeanfi of emlmnkmeats on which grass is allowed to grow, and on which trees are sometimas phinted as well.

Plantations.

Arboriculture.

Climate.
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These matters will be more fully dealt with in Chapter VIII.
considering the wood supply of the country.

when

The application
41. But little help must be expected to come from the
mcSSiust be people directly, in the attempt to mitigate as far as possible
the influence of climate. They are hardly likely to originate
^vlmmtnt^
such measures as have been suggested, and they have not the
means to carry them out. Too often, it is to be feared, they
will even oppose the taking of remedial action, at all events
at the outset.
Such has been the case already ^yith Forest
preservation, and it will not be until they are convinced of
the utility of the measures taken for their benefit, and for

the improvement of their agriculture, that the people will
accord their hearty support the tendency with them will be,
as it has been in the past, to clear and to destroy rather than
to save and to plant.
Something may be done by way of
;

encouragement in offering rewards for tree-planting, but it is
clear that the work, both of irrigation schemes and of maintenance and creation of wood " reserves," must fall to the share
of Government.
'

Duty

of Agricultural Depart.
mentfl to enquire

where remedial
action should be
taken.

duty of Agricultural Departments,
a careful enquiry as to the localities in which
measures for mitigating the severity of the climate are most
needed then, to ascertain what the nature of such action is
to be, and how it may be best applied.
This can only be done
efficiently by institutiing an enquiry such as thq,t I have
drawn attention to in Chapter II., and by an " agricultural
" analysis " such as is sketched oiit in the Government of
India's Resolution of December 1881 (see paragraph 4 of the
present Report).
It becomes, therefore, the

first,

make

to

;
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C0;NCLUSI0NS.
While the elimination of

,42.

affecting agriculture cannot

conclusions.

differences due ;to climate

and

be achieved, the mitigation of

some extent possible. This may be done
by mqreasing the means of irrigation to dry tracts, and by
preserving and extending " reserves " of wood and fodder. In
these ways an improvemeiit in agriculture may be brought
thfeir

influence

about.

is

to

Both measures are the work

of Grovernment.

RECOMMENDATIONS.

ebcommihdaTIONS.

43. I recommend

The extension

:

and other means of Irrigation

of Canals

to the drier tracts.,
establishm^entjiv

,,The

Fodder
'

,

wherever

Reseirvesi"

•

•

i

and

.

'

The increase of Plantations along Canal baiiks and
Railway lijies.
-u
The spread of Arboriculture.
Departments
Agricultural
Enquiry
instituting
of
by
The
as to where the above measures are needed, and how
•

,

:

'^

>

they

T

,

possible, .of." jFuel

24266.

may

best be carried out.

^
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CHAPTER

V.

SOIL.

Soil.

Absence of
scientific study
of the soils of

India.

V.

44.

The

soils

of India have not, so

far,

been made the subject

A

few analyses are recorded
of careful or scientific study.
of the soils of particular spots, and on two of the Government
Experimental Farms a practical analysis of the soil has been
attempted by growing crops on them with the aid of manures
in which certain chemical elements have been alternately given
or withheld. This has, however, been done without a previous
knowledge of the soil and its constituents having been gained
has not been definitely known how much of each chemical
element was actually supplied in the manures nor was there
any subsequent soil-analysis in order to see which constituents,
and how much of each, had. been removed by the cropping.
;

Such experiments have a certain value, it is true, and may
occasionally give some rough' idea as to the needs or capabilities of a particular soil, but they fall far short of what
may be gained by a systematic and scientific enquiry. I do
not wish, however, to attach too high a value to the mere
soils as the index to all soil improvement,
well, as I do, the difiiculties of interpreting the
results aright, and, especially in the case of India, of applying
the results in the form of recommendations that will be

chemical analysis of

knowing

Keed

of caution
in applying results of scientific
enquiry to Indian
agriculture.

The

real use of

chemical analysis
of soils, &c.

practically useful.
It is not enough to ascertain that a particular ingredient may be wanting in a soil or be beneficial to
a crop, but it is necessary, too, to know in what practical and
most economical form that ingredient may be supplied,
and whether, in effect, it will pay to apply it at all. In this
respect India is very differently circumstanced to England,
America, and other countries. Not only is there an absence
of large landowners, but the few wants and scanty means of
the cultivators, and the smallness of the holdings (averaging
probably less than five acres each), make it necessary to
.consider measures of improvement from a special point of
view.
This has not been sufficiently borne in mind by
those who have advocated " improved " implements and

chemical manures for Indian agriculture.
Even those (and
Natives too) who have lived in England or have gone there' to
study have been disposed to exaggerate the value of chemical
manures and chemical analysis of soils. While urging, as I
shall do strongly, the employment of chemical and analytical
skill in connection with the investigation of the soils of India,
and in agriculture generally, I must not lead those whom I
am called upon to advise, to expect too much from the
researches of an Agricultural Chemist. Analysis of soils may
do much to explain phenomena, and to suggest the lines of
improvement, but it can, unaided, certainly not reform,
Agriculture.
There is, however, without doubt, a large
field open for enquiry, wherein the assistance of chemical

Main
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types of Soil,

analysis will be positively necessary, but it must be employed
in conjunction with an intelligent acquaintance with agricultural practice and with the needs and resources of the
agricultural classes, an acquaintance which can only come
from a careful and systematic course of enquiry.

45. In respect of diiferfent geological types of soil India Jl^jl^J";
exhibits far less variation than England.. Soils of one- main Indian sous not
^'™
character stretch unchanged over infinitely wider areas, and Bngima!
the differences found in England on a single farm, necessitating
special treatment and the growing of particular crops on each
kind of land, are not often met with .jn India. Reference to
the Geological Map given in this Report will show that the
f^?}^^^^^
divisions are few in number and little varied over the country. Atias ot India."
They may be said to consist of three different kinds only,
marked respectively on the map, brown (alluvial tracts), gresen
(black cotton-soil), and red (hard rock). The vast alluvial
plains .composed of mud and sand stretch across the northern
portion of the country from west to east the second type
or black cotton-soil is a basaltic formation, and occupies
mainly the central and western divisions of the map lastly,
the hard rocky type, composed of archaean and metamorphic
In
rocks, covers the southern and south'Jeastern divisions.
the next chapter I shall have occasion to point out how the
effect of irrigation is altered by the existence of these different
Peaty soils are but little known in India, Types of sou.
kinds of soil.
the chalky gravels and ooKte soils, the marls and clays and
in their
other ..varieties met with in England are absent
place are found distinctive types in the " black cotton-soil,"
in the presence of concretionary nodules of carbonate of lime
called kankar, and in vast alluvial plains and silt-renewed
.

;

;

;

tracts.

46. Although the main geological types of soils are not so ^'JSSo™oiis.
varied as in England, there are a large number of subdivisions,
known by local names differing in each district, but the re- Local ciaasifloaspective qualities of which are qtiite clearly understood by the
These minor differences, the result of variations
cultivators.
in climatic conditions, in the system of manuring, and in the
greater or less prevalence of trees and forest in the neighbourhood, are more numerous in India than in countries of
more yniform climate and more similar agricultural practice
and surroundings throughout. In several Provinces a.regular

system of classification of soils exists, and is used for Settlejnent purposes, while each district has its own classification
"under the particular local names given to, the soils in each.
In some Provinces every field even is classed according to
its position, the nature and depth of the soil, the crops
grown on it (whether it be wheat or rice or " garden " land), its
nearness to the village site, &c., and particulars are recorded
as to its being embanked, irrigated, or open to damage from
water-channels, and whether it be exposed to injury from
v/ild beasts,

&c,

C2
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Desirability of

instructing

Revenue

oSicials

in agriculture.

47. On one occasion when I was in the Central Provinces,
several Inspectors of Village Accountants (patwaris) and
District Inspectors came to me and, as we went over the
fields together, I was much struck by the minute discrimina^tions which they made between difi'erent varieties of soil, and
by the interest which they took in this part of their
work. They were, however, quite ignorant as to how soil
came to be formed, and of the forces of nature, and of the
With a little
causes which produce differences of soils.
sound instruction in agriculture, and in the elementary facts
of science affecting it, these men would, I thought, have
a much more intelligent ,understanding of agriculture, and of
the conditions with which they have to deal in their daily
;

work.
Improvement

of

soil— the directions in which it
may proceed.

48. I come now to the improvement of the soil. This must
take one of two forms first, the rendering of cultivated land
more productive second, the reel amation of land, or the making
fit for cultivation land which is now. considered unculturable.
:

;

Is the 3oil of

India becoming
exhausted ?

—

49. Under the first head the question naturally arises Is
the soil of India becoming exhausted ? This is not an easy
question to answer. Time after time it has been pointed out
to me that the same fields have gone on growing the same
crops on much the same system as at present, for centuries
past it is averred, too, that, by rotation and fallows, the land
receives the necessary change of cropping and the " rest
from cultivation which prevents it from going down in
quality.
Further arguments are, that the rainfall contains
more nitrogen in India than in England, that the sun acts as
a fertiliser, and so on. On the other hand, there is a pretty
general belief that the soil is becoming less productive, and
remarks to that effect occur over and over again in the
Settlement Reports of most able officers, obliging one to
conclude that they are more than mere casual observations.
;

"Want of positive
evidence.

When, however, one looks for positive evidence of soil
exhaustion, I admit that it is not forthcoming. Still, this does
not prove that exhaustion is not going on. The want of
evidence is due rather to the absence of reliable records in the
past, and to attention not having been paid earlier to the
crop out-turns. When the question as to whether the soil was
deteriorating was asked by the Famine Commissioners, the
reply received from Bengal was, that there were no means of
ascertaining.
This same answer might with truth have been
given by all the Provinces, for the whole of the replies
received were very indefinite, and dealt with surmises and
with popular report rather than with actual facts. When
investigating the subject myself, I hoped to find in Settlement Reports more definite information, deduced possibly
from instances of assessment having been reduced; but,
whilst a large number of instances are given where land
had become unculturable owing to the sprea.d of the efflor-

Exhaustion of
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escence of soda salts known as reh* (the land so affected
being called usarf), there are but few cases mentioned in
which actual deterioration of soil through continual cropping
is stated to have taken place.
Where, in the absence of reh,
assessment had been reduced, it is impossible to ascertain
whether any of the many other influences, such as fall in
prices of produce, want of rain, indebtedness of the cultivators,
or oppression of landlords (zemindars), has been the real
cause of the reduction granted, or whether actual failure in
the productive power of the soil has been brought about.
It is hard to gauge out-turns, and to get to know what the
soil is, by itself, capable of producing, or for what period the
return from manured land will continue to differ from that of
unmanured. Further, it has to be considered that, as fresh
land is broken up, the manure supply, always limited and
insufficient, has to be spread over a larger area than before.
The opinion of cultivators must, I know, be taken as worth
little, especially if it be given at a time when a re-settlement
is imminent
the other opinions which I shall presently
quote I give without wishing undue weight to be attached to
them.

Difficulty of

question.

;

On two

points there is, however, decided agreement
that land newly brought under cultivation yields well
at first, but that, after a time, the produce falls and secondly,
that, whether the soil be undergoing exhaustion or not, it is
certainly not being enriched, nor is the average out-turn over
the whole cultivated area an increasing one. This has led
many to the conclusion that, while land newly broken up
will yield largely for a time and then decline, this decline will
not go below a certain level, and there it will stop. The
instances of unmanured plots on the Experimental Farms at

firstly,

;

Rothamsted and Woburn in England have been quoted in
support of this view but these,' though they show that, after
a certain level has been reached, subsequent deterioration goes
on very slowly, yet prove that it does go on.
The results obtained at Rothamsted in the case of a wheat

*'"" ^°"
^'''^J^-

prooeedston,

a™ stop"''

"'^

;

crop continuously

unmanured

for 40 years are

:

Average produce of
Corn per acre in Bushels.
8 years 1844-51 (previous to

experiment)

commencement
-

20 years 1852-71 (experimental period)
20 years 1872-91

is
is

„

„

-

of
-

17

-

13-9
11-1

That positive evidence of exhaustion in the soils of India
not yet forthcoming is no proof, therefore, that the process
not slowly going on.

• ife*.— An etBoreacenoe of soda salts, which appears as a white crust on the surface of the soil and
lenders it unculturable. The salts are prinoipally impure carbonate of soda, but sulphate of soda
also occurs largely, and with them are found common salt and salts of lime and magnesia. See also
>
paragraphs 6?-and 74.
t l^'ttr. Land impregnated with soda salts, as above, and thereby rendered barren. See also
,

—

paicagiaptis 73-76.

c 3

Experience at'
Eothamsted.
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Instances in
support of the
view that exhaustion of soil
is going on in
India:
(a) from Coimbatore (Madras).

,

Soil

60. I invite attention to the following instances wliicii I

have gathered, or which others have kindly collected for

me

:

Mr. Nicholson, in his " Manual of Coimbatore," says

:

In Erode (Madras) the dry crops are usually poor the taluh has been
" widely cultivated, so that the land has had no rest
rainfall is variable
" and partial, cattle are not abundant, and population is large, so that the
" surface soil (and there is but scanty soil on the uplands) is exhausted for
" want of sufficient manure, most of which goes to the gardens."
"

;

;

Again
"

:

treeless wastes south-east of Udamalpet, near the
melancholy instances of reckless tree destruction in
" long-distant periods
these were evidently rich jungles like those of
" Anaimalai, but are now treeless and exhausted."

The open sandy and

" foot of the hills, are

;

>

(6)

In the Gorakhpur (North-West Provinces) Eeport

from Gorakh-

pur (N. W.

P.).

following

is

the

:

" Although the productiveness of the soil contrasts favourably with that
" of neighbouring districts, Mr. .Wynne is of opinion that gradual deterib" ration will necessarily result from the ruinous system of over-cropping
" which is now practised. The fertility of the land is not maintained by
" allowing the fields to remain periodically fallow, or by
" manure, or by a judicious system of rotation of crops

a sufficient use of
.

"

In proof of the correctness of his impression in regard to prospective
" general deterioration, he remarks that Tappah Sugurah, which has been
" the longest inhabited, and twenty years ago was said by Mr. Chester to
" be one of the most fertile, is now the least productive in the pergwiinaJi,
"and contrasts most unfavourably with Tappah Sehurree, of which the
" soil was lately virgin.
In a note on the Settlement of Gorakhpur Mr.
" Eeade referred back to a traditionary period when the district had been
" one of the most productive and fertile in this part of India.
It had
" subsequently revertod to its primeval state of forest and jungle, from
" which it has been gradually emerging within the memory of the present
" generation.
He concluded that it was liable at long and undefined
" intervals to such periodical alterations, and anticipated a gradual det,er;io" ration after cultivation should have been carried to a maximum."
(c)

from Gonda

In paragraph 19 of the review of the Gonda (Oudh) Report

(Oudh).

is this

:

A

There is no alternate root crop known to the husbandry.
amount of animal manure is diverted from the land and used for
"

"

large

fuel.

.

.

The

"

natural consequence is that over-cropping in time exhausts
" even the best soils, and the culture during a series of years is unduly
" low."

In the Purtabgurh (Oudh) Report occurs this :—
The soil, though fertile, bears evidence of exhaustion through want of
The root of the present
manure and fallow seasons

from Purtabgurh (Oudh).
(d)

"

"
" complaint, that the present yield is not equal to that of former times, lies
" in the fact that under the native rule a field was seldom tilled for more
" than two or three years in succession.
In the third or fourth year a plot
'

waste was broken up, while the whole land was allowed to lie fallow.
was the consequence. Now, however, ....
" competition steps in and prevents the resting of a single acre."
" of
"

(e) from Lohaiw
daga (Bengal).

A succession of rich harvests

In the Report on the agriculture of Lohardaga Mr. Basu
writes
"The fertility of the soil is being reduced fast to the permanent
" limit by (1) continued cultivation without replacement by, sufficient
" manure
(2^ spread of cultivation (less forests and pasture, leas cattle,
:

;

Exhaustion of
"
"

and bigger areas to be manured)
is extremely limited."

;
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(3) cattle epidemics.

The supply

of

manure

In another passage Mr. Basu says
"

Fallowing used to be done, but

:

owing to pressure of

restricted

is

" population."

From the replies to enquiries addressed by the Famine
Coinmission I take the f ollowiijg
:

Central Provinces.
wrote

—Mr.

(now Sir Charles)
'

*>

Elliot in 1865

,

f/) iMtonoes
from replies to
enquiry of Fa-

:

mine Commission
" It stands to reason that land,

"

"
"
"

"
"
"
"
"
"
"
"
"

even the black soil of the Nerbudda
Valley, must deteriorate if it is cropped year after year without anything
being returned to it
As long as half the first class was uucultivated, and a new field could be broken up for every one thrown into
fallow, the crops (of the Nerbudda Valley) are not likely to have deteriorated much.
But when once regular cultivation set in, and the
majority of the land came under the plough, a certain amount of
"
deterioration followed
" The old rate of produce in the golden age, or fifty years ago, is supposed to have been tenfold, and, judging from the Tapti Valley
I do not conceive it can have been more than twelvefold. I reckon the
average now to be sixfold, and my belief is that it fell very rapidly from
twelvefold to about eight, and then rather slowly to six or seven that
very much exhausted
it was at that stage when the land was reported
in 1830, and that it has fallen vpry slightly, if at all, since then."

as to exhaustion
°*

^°'''

Central Pro-

i.

^"''®'-

;

'

Madras.
No Collector

H. Madra*.

has reported that there has been deterioration of the soil
within his own experience, but some are satisfled,'f rom the enquiries they
The question of
have made, that deterioration is going on
deterioration does not specially arise in this Presidency with regard to
On the conteary, visible deterioration is apparent
irrigated land.
chiefly in connection with unirrigated land newly taken up, and not
unfrequently relinquished again after some years in favour of another
fresh field, or one that has had some years' rest."
"

"
"
"
"
•'

"
"

51. The above extracts, while perhaps not furnishing absolute unto existing
proof that the process of exhaustion in soils is going on, point apiculture the
It must ^^Lm^^^uy
to much more than mere probability of its existence.
be accepted as an axiom in agriculture that what is taken off p'""^^'the land in crops must in some way be put back into the soil,
It is an equally
or else the soil will suffer exhaustion.
accepted fact that the production of heavier crops means that
more manure must be applied to the land. A country which
exports both crops and manure must be declining^ in fertility.
Now, what is the state of things as regards India ? On the
one hand there is a large export of oil-seeds, cotton, and other
products, besides an increasing one of wheat, all of which
remove a considerable amount of the soil-constituents. What
Only the straw or the stalks and
is returned in their place ?
leaves
and it is not even correct to say that these are
returned, for, after all, it is only a portion, and frequently a
very small portion, that does find its way' back to the soil.
Part is necessarily used up in the bodies of the cattle, part is
wasted by imperfect conserving and storing of manure, part
must unavoidably be lost, however great the care that may be
taken ; thus it comes about that it is only a fraction thali
G 4>
-

;
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contributes finally to

making up the

loss the soil

has sus-

tained.

Were, on the contrary, all grain to be cbnsumed by the
people, and all night-soil to be used in agriculture ; were all
refuse of oil-seeds (after pressing out the oil) to be utilised for
manure were all straw to be consumed by cattle, and the
droppings, solid and liquid together, to be carefully preserved
lastly, were all stalks and leaves to be buried again in the
land then the balance might be more nearly preserved. But,
as things are, the exports of oil-seeds, grain, &c. (that of bones
I will discuss later) simply mean so much of the soil-con;

;

;

stituents carried

off,

for which no adequate recompense

is

made.
soil becomes gradually
not as yet be visible to the eye
for, even if the soil be still producing the same crops, the
potential fertility (by which I mean the reserve of constituents for the production of future crops) must he, suffering
loss, and the capabilities of the soil must be less than under
a system of equal giving and taking, In face, therefore, of
the enormous increase recorded in the population, and future
increases that will have to be met, it becomes a most serious
question how the food for these millions is to be found in
other words, hpw the manure is to be obtained without
which the crops necessary for feeding these people cannot be
grown,

The consequence must be that the

poorer, though the effect

The problem

of

the future.

may

;

52. I cannot, therefore, agree with the theory that fixes a
certain level to which production may sink, but below which
This is apparent rather than real. The decline
it will not go.
may be slow, but this is ^ mere matter of time. When we
compare the wheat-yields of different countries, we have, as
nearly as one can judge, the following
:

Table
Wheat-yields of
different
countries.

I.

Influence of Export

— Wheai-yield^-Manure.
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conclusion can be formed, the following are the out-turns on
some of the respective classes of land
:

On unmanured

dry-crop land where

rainfall is precarious and often
insufficient _
.
_

On manured
rainfall

7 bushels per acre.

land in tracts of better
.-

On manured and

.

_

10
„
15 to 25 bushels per acre.

.

irrigated land

it may be mentioned that
Rothamsted Experiments the produce of land con-

In comparison with the above,
in the

tinuously unmanured for 40 years
61 lbs. per bushel.

is 12|^

bushels per acre, at

53. The real answer to the question whether the soil of Possible expianaIndia, is. becoming exhausted or not, seems to me to lie in the S^uSe^reou
fact of the small produce annually removed.
In England, belng'apparent
with its 28 to SO bushels per acre, what is removed over and though •eaiiy
above the yield of the unmanured land is due to what is put
into the land in the form of manure India's 10 bushels, on
the contrary, represent almost entirely what is taken out of
the soil itself.
The extra crop in England is, in other words,
the produce of what is added to, and not, as in India, the
produ'ce of what is taken out of, the soil.
:

Nevertheless, the powerful sun ,of India, aided by moisture,
or by water (where it is applied artificially), exercises, I
believe, a far more rapid and powerful influence in decomposing and bringing into an assimilable condition the constituents of the lower layers of the soil and of the stones and
rocks which go to produce soil than is the case in England
and why no decline is noticed, after a certain limit has been
reached, may be due to there being just enough fresh material
decomposed and brought into a,ctive condition annually to
produce the requisite small yield. It must not be forgotten,
it is true, that the wheat crop of England is generally a nine
months' crop, that of India only a five months' crop but I
believe that the influences named above are the most potent
Were demand,
factors in causing the difi'erences of yield.
however, made upon the soil for a greater yield, the soil could
no longer supply it, and it would have to be met by outside
sources, in other words, by manure.
;

;

Such a demand must be looked for in the rapidly increasing
population, and in the greater difficulty of providing food for
it.
Sir James Oaird, in treating of this problem, estimated
that if the produce of the land could be increased by one or
two bushels per acre the difficulty could be met. It will be
my endeavour to show in this and the following chapters that
the necessary increase can only be met in one way, viz., by
improving the manure supply of the country. Improvement
in the system of land tenure, improvement of the land
by expenditure of public and private capital on it, and similar
measures, may alleviate the condition of the Indian cultivator,
but they will not give him larger crops, and they will not

importance of

manurelureiy.
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provide the food that the people must have to live upoh. Pot*
this the soil itself must be looked to, as it alone can produce
the crops, and manure alone can enable it to bring forth the
necessary increment.
The question of manure supply is,
accordingly, indissolubly bound up with the well-being and
even the bare existence of the people of India.
study of the
constituents of
the soil.

54. Having considered the soil as a whole, *and chiefly, in
regard to the important question of its deterioration or the
reverse, it is well that I should now discuss the separate
ingredients which go to make up soil, and which cause the
differences between one soil and another. The main ingredients
are the following: water or moisture, vegietable matter or
humus., sand, clay, and carbonate of lime. These I shall take
as presenting themselves in a chemical study of Indian as
distinguished from English soils, and, in addition to pointing
out the most characteristic differences, I shall endeavour to
indicate possible lines of further enquiry.

—

1.

Water or

moisture.

Special importauce in India.

Belation of soils
to moisture.

Alluvium.

Hard rooky

soil.

Black cottonsoiL

55. First ^ to be considered among the components of
cultivated soil is Water or Moisture, without which no germination is possible. In India the relation of soils to moisture
acquires a greater significance than almost anywhere else, on
account of the rainfall being limited to particular periods,
instead of being distributed throughout the year, and because
of the intense and prolonged heat, with consequent rapid
evaporation. Climatic conditions, as shown in Chapter IV.,
exercise most marked influences upon India,n Agriculture, and
cause the practice of it to vary greatly in different parts.

A

striking difference is seen bet'vy^een the condition of
soils and that of the generality of Indian soils.
Speaking broadl_y, it may be said that the normal state of an
English soil is " wet," and that of most Indian soils " dry ; "_
and whereas, in the case of the former, thge object is generally
to gkt. rid of the superfluous water by means of drainage,
the difiiculty in India is, as a rule, to keep the moisture in the
land.
The relative behaviour of soils to the moisture which
falls on them in the form of rain, or which is conveyed to
them by airtificial means of irrigation, is, therefore, of great
importance. The differences of geological types of soil inentioned in paragraph 45 mUst be here Etgain borne in mind,
and reference to the Geological Map will assist the explanation.
The alluvial soil (coloured brown on the map) which
occurs in the Punjab and North-West Provinces, under conditions of a dry climate, low rainfall, and hot sun, soon loses
its moisture and becomes baked, so that dependence has
largely to be placed on irrigation, and the more so where the
alluvium (or mixture of sand and clay) is sandy rather than
clayey in character.
So, too, the hard rocky formation
(coloured red) of Southern and South-eastern India calls for

English

the same measures. But where, as in the Central and Western
parts, the black cotton-soil (coloured green) occurs, we find a
great difference, for this soil is naturally very retentive of

Moistute.

,
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moisture, and as

it dries it cracks into blockH wliicli, tkough
hardened and baked externally, will be found, on being broken
open, to have enclosed moisture within them, and to have thus
prevented it from being lost. So it comes about that there ia
always sufficient moisture for the germination of the seed,
and for the growing of the crop. Irrigation, consequently, is
not necessary in these parts, and famine is of rare occurrence.
There is another class of soil, that found in the tracts along
the river beds of the large streams in the Punjab, which always
has a sufficiency of moisture in it, although not actually

soii of tracts

?n°Sfe Punjabf^

With this exception, and that of the black cottonbe said that in the majority of cases great import- importance in
ance attaches to the retaining of moisture in the soil. I have retenu™ o?
often been struck by the attention which the cultivator gives moisture in soil.
to this, and have noticed with surprise how, even under the
influence of a burning sun, the land, by reason of the careful
preparation given to it, is made to retain sufficient moisture to
ensure the germination of the seed put into it, for, on turning
up the earth to a depth of two, or at most three, inches, the
precious water will be found in it. In indigo-planting this is
absolutely essential, and great is the care taken to brealjjj^^
and-pul^rise each crust thsit fOTmson'the sur|ace.'r.' I cannot
help susp6S'ting™tKaF'{h'g' system of*°sKaIIow ploughing, as ^}^°^^
ploughing.
practised by the Native, and his aversion to ploughs that turn
over a broad slice and forni a wide furrow, may have something to do with this matter of the retention of moisture,
and that the eiFect of deep ploughing would too generally
be to lose the very moisture the cultivator so treasures.
inundated.
soil, it

may

,

56. From the foregoing remarks it follows that one obvious
direction in which irhprovement in soil can be effected, is the
increasing of the supply of water to dry tracts, and thus of
moisture to the land. The means by which this may be done
will be more specially treated in the next chapter, and it will
suffice here to say that for any work to be carried out on a
large scale it must be done by Government or by Government

improvement

of

otwaLr'suppiy
'" ^^^ '™°'"'

This the work of
Grovemment.

aid.

57. While I have drawn attention to the importance of the
retention of mpisture in the majority of soils, it must nevertheless be remembered that this principle cannot be enforced
everywhere, and that there are some instances of its misapplication, as in the making of canals where they were not
really wanted.
Orissa is a case in point.
There is little room for doubting that, by the introduction of canals into tracts where there was no real necessity
for them, the soil has suffered from the removal of its valuable constituents through the continual washing process to
which it is subjected, and also that a system of over-cropping

(beyond what the soil can beh.r)
upon the introduction of canals.

frequently consequent
Other results attributed

is

to canals are, the spread of reh (se? footnote, p. 37), the
increase of fever througln the raising of the water-level of the
country, and the destruction of wells.
'

^y™r-irriia°'*
tion.
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These various points will be dealt with in the next
It is necessary, -however, to interpose here the
caution that, while, in by far the greater number of instances,
the supply of water to and retention of moisture in the land
is of the highest importance, it does not do to lay down a
universal rule, and there are cases where any further supply
of water would be attended by positive harm, or where
measures for the removal of water might even be called for.

chapter.

and 3. Organic
matter and
Nitrogen.

2

Humus, its origin
and functions.

The next soil-constituent to consider is that which
variably termed " Vegetable matter," " Organic matter,"
or " HvMius."
Along with it it will be convenient to take
Nitrogen also, inasmuch as this constituent is, in measure at
least, derived from humus.
Though, apart from water, the
carbonaceous constituents form the largest portion of ordinary
crops, these are derived not from the soil but from the atmosphere,, and therefore do not concern us so particularly here.
But the vegetable matter or hurans, which has its origin in
the dead roots and leaves of a previous vegetation, or in a
previous manuring with organic materials, exercises a distinct
influence on yegetation, for, though probably not directly assimilable by crops,, it is the principal nitrogenous ingredient of
soils, and on being further oxidised will yield carbonic acid, ammonia, and, lastly, nitric acid. This is effected by means of a
nitrifying organism or ia.<;i50fit(-m, which occurs in fertile soils,
and most abundantly in the surface soil. The nitrates or
salts of nitric acid thus produced are the form in which
nitrogen can be taken up by plants as food.
There are also physical advantages in the .presence of
vegetable matter in soils
such as, the binding together of
sandy soil, the retention of moisture, the increase of porosity
Further, the presence of; vegetable matter in
in clay soils.
the soil has an indirect influence on the climate, inasmuch as
soils rich in it absorb more heat from the sun's rays than
do light-coloured sandy soils, which are generally deficient in
hum,U8, and in consequence radiate out more heat.
On looking into analyses of Indian soils which have been
recorded, and others which I have made myself, I find that,
with the possible exception of black cotton-soil, Indian soils
are generally very deficient both in organic matter, and in
nitrogen. The following analyses will illustrate this
58.

is

.

;

Organic matter

and Nitrogen in
Indian

soils.

:

Table

II.

— Organic Matter and Nitrogen in Indian

Soils.

Organic Matter and Nitrogen

—Nitrogen in Rainfall.
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In the foregoing analyses the organic matter is not stated
with it is the water which is chemically combined with the mineral constituents, and which is not
removed at a temperature of 212° F. Accordingly, the organic
matter appears more than it really is, but, when compared with
ordinary fertile English soils, the quantities, with the excepIn
tion of No. IV., read low, and in some cases extremely so.
every instance the amount of nitrogen is small, and considerably below that found in the average of English agricultural
alone, but along

Indian aoUs

flaolenun
'"f'°?tj™*n°'

land.

A

person with knowledge of agricultural chemistry will
readily understand that such soils as the above can be considerably benefited by the application of cattle-manure, by
green-manuring, or by the use of other organic and nitrogencontaining materials.
The importance of nitrogen is emphasised when it is Functions of
"'"^™"
explained that in the case of cereals the assimilation of starch
is dependent upon the amount of nitrogen supplied to the
plant, and that it is the nitrogen which helps to bring the
It is not
different mineral constituents of the soil into action.
enough to have mineral constituents present in the soil, but
there must also be nitrogen, in order to render them available
for the plant's use.
It becomes necessary, therefore, to enquire very carefully
into the sources from which nitrogen niky be derived, and
'

whether the deficiencies already noted
in some way or other.
59.

A

may

not be made up

quantity of nitrogen in the form of
considerable ^.
,
.,
•!
T
1
,1

Erroneonsidea

m

ammonia and nitric acid is conveyed to the soil m rain,
The knowledge of the importance of nitrogen, and of its f re-

that rainfall
india contains

quent deficiency in Indian soils, has led to an incorrect idea
that the rainfall in India contains much more nitrogen than it
does in England and other temperate climes, and that by this
means the deficiency of nitrogen is met, and this important
element is supplied to the crops. This statement has been
copied over and over again into books, and has been pointed
to in support of another erroneous opinion, viz., that practically no loss is incurred by the burning of cattle-manure, so
long as the ashes are used, because the nitrogen that passes
off in the burning is supposed to come down again in the rain.
I have paid special attention to examining the evidence on
which these theories are based, and I have ascertained that
the original analyses which gave rise to them were incorrect,
in consequence of the impurity of the chemicals sent out from
England. Dr. Van Geyzel, Chemical Examiner for Madras,
has been kind enough to give me the information on this point,
and also his own later analyses, from which it will be seen
that the amount of nitrogen in the rainfall, as now returned,
was, in 1888, only one-thirteenth, and in 1889, obly onetwenty -fifth portion (4 per cent.) of what was stated to be the
The following are the results, and by the
aniount in 1885-86
side of them are given those of more recent analyses of rain-

J5"gi»°*-

.

,

!

.

•'

,

•

•

nitrog™ than in
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fall

Soil-

made by Mr. Warington

England

Table
Nitrogen in
Bainfall of India

and England.

at Rothamsted, Hertfordshire,

:

III.

—Nitrogen in Rainfall of

India and England.

Sources of JSfitTogen.
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(Oajanua indicus) and numerous varieties of pulses, indigo,
&c., are among the commonest crops, and are all highly nitrogenous lastly, leguminous shrubs and weeds abound, and
are often spread on the land or ploughed in as manure.
How
can this be in a soil naturally poor in nitrogen ? The recent
;

investigations referred to point to a strong probability that
the conditions of India are peculiarly favourable to 4he
fixation of atmospheric nitrogen through the medium of the
nodules that are known to form on the roots of certaiii of
the Leguminosce at least. Support is given to this by the
fact that quite lately, in Germany, Nobbe and Frank have
found these nodules on the roots of leguminous shrubs, as
well as in the case of the clovers and pulses that form our

ordinary European leguminous crops.

A

fertile field for investigation is herein set forth,

and

Field for enquiry.

my

mind, presents special advantages for the elucidation of the problem, one which, when solved, will unfold much
that is still unexplained in the advantages of rotation of crops.
India,' to

The

special case of black cotton-soil and its properties Orgauic matter
and nitrogen in
this, again, off'ers a field of enquiry, black cottonsoil.
for its origin and its qualities are not fully understood.
It is
believed in some parts to be derived from' basalt by surface
decomposition, in others to be the impregnation of argillaceous
earth with organic matter. Carbonatte of lime is present to a
considerable extent in black cotton-soil. In depth this soil
at Akola it is from 40 to 60 feet deep, but
varies greatly
further away it thins out to 19-20 feet, and after that gets quite
In the rains it becomes quite impassable. It is
shallow.
generally supposed to require no manure and to be incapable
61.

has been mentioned, and

,

;

That it has peculiar powers, there is no quesbut that it is so rich in vegetable matter and in nitrogenous ingredients as to be independent of manure, I do not
think.
I have not had the opportunity of studying it
specially, but I give the following results from an analysis
of black cotton-soil by the late Mr. S. A. Hill, and from
one which I made of a specimen of this soil from Akola, in
Berar
of exhaustion.

tion,

:

>^

Table IV.

—Orgapie Matter and Nitrogen in Black Cotton-soil.
II.

Black Cotton-soil
from North- West
Provinces,

near the Jumna.
S. A. Hill.)

Soil (dried at

Organic
water

Nitrogen

212° F.) contained

and

matter
-

.

.

:

Per Cent,

combined
.

.

.

-

.

-

4-95

034

Black Cotton-soil

from Akola,
Berar.
(J. A. Voelcker.)

Per

Cent.

3-83

•036

The amounts of nitrogen are very low, and though there is
more organic, matter than in the soils tabulated in paragraph
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Support is given
58, yet the quantities are not really large.
to my belief as to the condition of this soil, by the increasing
It
practice, among the better cultivators, of manuring, it.
was stated in Settlement Keports of the NerbuddaValley some
25 years ago, that it was not the custom to use manure, but
now in Saugor and Damoh it is by no means uncommon to
find manure used, and the people all say that they want more.
4 and 5. Sand
and Clay.

62. From the organic portion of the soil we may now pass
to the principal inorganic or mineral ingredients, viz., sand,
According as the sand or the
clay, and carbonate of lime.
clay (which is, chemically, a silicate of aJumina) predominate,
so we find differences in the water-retaining powers of soils,
for sand has the least, and clay the most, power of holding
water.
This is well illustrated in the alluvial deposits
brought down by rivers and streams, and which form the
vast Indo-Gangetic plain. These a,re composed of alternating
layers of sand and clay, and as the transported materials,
whether the heavier sand or the lighter clay, ha.ve been
deposited on any spot to form there the surface soil, so may
variations be found in the soil's water-holding capability. In
parts, such as the sandy desert plains of the Western Punjab
and Rdjputana, the surface soil is principally sand, owing to
its deposit there, while the finer and lighter clay has been
carried on farther. Such soil, in the absence of water, is little
more than desert land. In other parts, clay may predominate
and water be better retained.* On the other hand, capillary
attraction, or the force by which water is brought up from
the subsoil to the surface during dry weather, is more active
in clays than in coarse sands, and evaporation is more rapid
from a consolidated surface than from aii open and well-tilled
one. So it is that the incrustations of soda salts known as reh
(see footnote, page 37) are found on the clayey rather than
on the sandy lands. Again, a sandy soil is a better conductor
of heat than a clayey one, and, being thus more rapidly warmed
or cooled than a clay, is not so likely as the latter to become
" baked."

To show the variations that occur between soils even at
no great distance apar.t, I give the following results from
mechanical analyses by Professor Kinch, of Cirencester, of
soils from Dumraon, Arrah, and Siripur, in Behar, sent to him

by Mr. D.
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The remaining principal ingredient of soil is carbonate
Reference has already been made to the peculiar
concretionary form of limestone known as kankar, which'
occurs largely in India.
These lumps are found near the
surface, and are, doubtless, the result of the evaporation of
water containing in solution lime which has been obtained
by the decomposition of the mineral portions of the soil.
Now, lime works beneficially in many ways it not only acts
itself as a plant food, but it makes clay land permeable to
moisture, and enables it to absorb potash, ammonia, and other
63.

of lime.

6.

Carbouate of

lime.

Kantar.

;

salts, whilst, not least of all, its presence is required in the
process of nitrification, by which means nitrogenous matters
in the soil are made available for the plant's use.
Speaking generally, lime is more plentifully distributed in
Indian soils than in English ; that is, deficiencies of it are not
so frequently met with.
notable exception, however, which
I have found, is in the laterite soil of parts of Southern India,
such as the coffee-growing districts of Coorg and Mysore, and
the tea plantations, in the Neilgherries, where, I have reason
to believe, a more abundant supply of lime would be decidedly

A

beneficial.

The following analyses exemplify these points

:

Lime
soils.

Table VI.-

iu ludian
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constituents such as irqn, alumina, magnesia, &c,, which- are
found in soils and which ejiter into the composition of plants,
do not call for special referenpe. Iv,on is a, jvidely -distributed
element in soils, and occurs largely" in the laterite soils of
South-western India, notably in the Qoff^^e-soils of ;(Poorg an^
Mysore. This laterite is a poi:ous argillaceous rock, impregnated with iron peroxide (hydrated),.of which it may contain
25 to 35 per cent. Alumina enters into the composition of all
clays, but magnesia, so far as I know, acquires no special
importance in Indian agriculture. Magnesia appears to exist
in sufficient abundance. throughout, and more plentifully than
in English soils.
10.

Phosphoric

acid in ibidian
soils.

65- Phosphoric acid I belj,eve to be more abundantly
distributed in Indian than in most English, soils. There are but
few analyses to refer to, in consequence of the absence of any
investigation in India from the standpoint of agricultural
chemistry, but what analyses there are seem to show that
there is, happily, not that pressing need for the additional use
of phosphatic, and I may add for mineral manurial elements
generally, that there is in England.
In the latter countiy, if
a soil contained 0'12 or 0'13 parts of phosphoric acid in 100
parts of the dried soil, this would be rfeckoned a good average
amount, and 0'17 per cent, would be decidedly above the
average. From analyses of Indian soils 1 quote the following
results, giving, for convenience, the determinations of potash
in the respective soils at the same time
:

Table VII.—Phosphoric Acid and Potash

in Indian Soils.

Phosphoria Acid-^Potash

— Soda.
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bearing on the question of the utilisation of hones in India as
.11
i
Ti.
against tneir export.;
if a sou show no deficiency oi
phosphates, there may lie in this the explanation of the fact
that bones have not as yet been clearly proved to be beneficial
or necessary to a number of Indian soils.
On the other hand, the somewhat lower amount of phosphoric acid found in the laterite soils of Mysore, together
with the greater demands of the coffee plant upon the mineral
ingredients of the soil, may be the reason that bones are in
these parts used extensively by the planters, and are
considered necessary. The benefit of their application may
lie also in the fact that they supply lime and nitrogen as well
as phosphoric acid.
.-i

1

-

,

r,

•

I*

The

utilisation «f

bones as manure.

66. Potash, like phosphoric acid, is a very important plant u. Potash in
n™'It appears to be well distributed^ and its additional "
supply to be only exceptionally called for in Indian soils. For
growing ordinary farm crops in England 0-25 per cent, of
potash in a soil would be reckoned a fair amount, but, as will
be seen from the table given in the last paragraph, Indian soils
may contain considerably more. Only in the coffee-soils,
Nos. VIII.-X., do we find what may be termed a deficiency.
In many parts of India, and notably in Behar, Nitre n""(nitrate of potash) is found impregnating the earth, especially
on spots where habitations have stood before. The earth is
lixiviated with water and the nitre is extracted in an impure
state, after which it is purified by boiling down the solution
and crystallising out the nitre.
food.

67- Soda, when potash is also present, can hardly be
regarded as an essential constituent of plant life, and in India
Indeed, the existence of soda salts in
there is no lack of it.
large quantity in the soil of some parts of India gives rise to
an exceptional feature in the agriculture of the country. The
selective power of plants for food is well known, and their
preference for potash-containing' rather than for soda-containing salts has been well established. But in some parts of
India;, soda salts are present in the soil to such quantity as to
positively destroy vegetation. The salts are brought up from
the subsoil by the combined action of water and the sun's heat,
and then crystallise out on the surface, forming a kind of
"snow " which is termed " reh,"* and the land thus affected is
known as "usar"* land. The composition of reAis not uniform
most generally carbonate of soda is the prevailing ingredient,
at other times sulphate of soda, but both occur together, and
associated with them in more or less quantity are common
Of the origin of these
salt and salts of magnesia and lime.
salts there is no positive certainty, but they are most probably
the salts which are dissolved out on the gradual decomposition
of igneous rocks, an4 are- subsequently deposited when the
water which holds them in solution evaporates. That they
may be afterwards brought to the .surface, depends on two
conditions being present first, water to percolate. down to
•

—

* See footnotes, page

P2
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Need

of

an

Agrienltural
Chemist, as
illustrated

by

the reh enquiry.

Improvement of
soil by increase
of manure
supply.

The work must
be initiated by
Government.

The improvement of soil by
making land tit
for cultivation.

Soil.

the subsoil and to re-dissolve the salts; secondly, a strong
evaporative force, such as the sun's heaty to draw them up
and then crystallise them out upon the surface. I am unable
to say either what amount of salt is met with in any
particular soil, or what quantity is found in practice to be
injurious, nor yet, again, whether the carbonate and the
sulphate of soda are equally injurious to vegetation, for,
strange as it may seem to English men of science, the whole
of the enquiries that have been conducted in India on the
reh question have been carried out without associating
with them any agricultural or even general chemist. I have
little hesitation in saying that, owing to this want, much
information that might have been gained, and which would
have aided the enquiry greatly, has been lost, and that speculation and guess-work have been indulged in where it would
have been possible, had an agricultural chemist been at work
on the subject, to have obtained certain knowledge.
The question of how to deal with usar land, with a view to
its reclamation, will be dealt with later on (see paragraph 73
of this chapter).
It will suffice to say here that deficiency of
soda is not met with in Indian soils, so far as I know, but
there are, on the contrary, many instances of its presence in
excessive and injurious quantity.
68. The improvement of the soil in respect of any
deficiency in the constituents named in paragraphs 58-67,
must be effected by manuring. The consideration of this
subject, and of the m^ans available, in India, will come
more appropriately under Chapter VII. (Manure) than here.
It is evident, however, that the increase of the manure supply
for the purpose of enriching the soil is an important factor
in the improvement of Indian Agriculture.
To anticipate
my conclusions, I would say that here again, as with the
supply of water to dry tracts, the work will have to be initiated by Government while, for the purpose of knowing what
supplies are available, and what remedies can be effected,
there is need of careful and scientific inquiry.
;

69. I pass on

paragraph
take place,

now

two heads given in
agriculture,! ipiprovement may
viz., the reclamation of land,, or the rendering fit
48,

to the second of t^e.

under which

for cultivation land which is now considered uncttlturable.
Under this head are reckoned ravine and similar waste land,
land infested with kans grass {Saccharum spontaneum) and
other weeds, and, lastly, saline or usar land.
Heclamatiou of
ravine land.

70. Reclamation of ravine land may take place in two
either by covering it with trees, shrubs, and
different ways
grass, or by making the land itself fit to bear crops.
The
consideration of the first part of this subject will come more
appropriately in Chapter VIII. (Wood), when dealing with the
question of wood supply ; but it may be incidentally remarked

—
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that the growth of trees and grass implies an improvement of the
soil itself, in that it becomes enriched by the accumulation of
vegetable matter or humus derived from the decaying of the
leaves that fall upon its surface, as also from the herbage
that grows on it, and which gradually dies down. It is not
often that land cut up by ravines can be levelled, and the
whole area be thus turned into a culturable space, but much
can be done to localise the effects of the floods that wash
down and sweep before them the fine topsoil. In many
cases these floods can be prevented from spreading their
destructive influence further, and from injuring the lands that
lie beyond. them.
The work of actually levelling ravines is too
great and too expensive a one to contemplate, save in exceptional circumstances.
Here and there an individual proprietor, having a large holding and also capital, may do it, and
Government may also initiate it as a means of protection, or
as "famine work," but it cannot be looked on as remunerative.

Much, however, may be done by throwing enibankments
nullahs or channels made by ravine streams,
and thus holding up the water and preventing the continual
washing away of the surface soil. I give instances of what
has been already done in this direction.
across the

Embankment

of

ravine streams.

Captain Chapman, on his estate at BSti in Oudh, has carried out Captain Chapembankment of land on a large scale. He has thrown masonry dams or ^5° ""* "'
bundg across 13 channels (^nullahs) which had been cut by the rain waterpouring down off the higher Is-nd, apd he now uses the reservoirs thus made by
the collected water for irrigation purposes. Captain Chapman has also
reclaimed some of the ravine land by terracing it.
At Raksha, near Jhansi (N. W. P.), an experiment wa;s begiin in 1888 by Experiments
the then Commissioner, Mr'. 6. Ward, to see whether the denudations of Jhansi.
the hilly country around could be stopped by making embankments which
would hold up the rush of water in the rainy season, and prevent it from
washing the topsoil away. It was thought that fertilising deposits of
silt might be formed near the embailkments, and that, as the water
soaked into the ground, land might be left which would be readily
culturable; while, if the water did not disappear, it would serve for
irrigation use.
The soil is thin, with rock, underlying, it, and wells are
very difficult to construct. Therg is evidence that, in former days, when
the country around was richer, the Natives used to thrpw up similar
embankments, and that the large proprietors used to construct dams to
hold up the water
but these have now been let fall into disrepair.
Mr. Ward in 1888 began to throw up a series of embankments or bunds
the slopes have been
of earth, and at present 30 such have been made
sown with babul (Acacia atahica), and grass is covering the sides. As y6t,
owing to deficient rainfall, not enough water has collected to be used for
irrigation, nor have the beds been oultivalted, but' the trees have grown
fairly, and the grasses are improving, dub grass {Cynodon DactyUm)
having spread considerably. It is said that the Station of Jhansi is

at

;

;

been made.
I saw 220 biglias of land {X^higlia
years ago, was waste ravine land undar the Court

cooler since these works have

=

At Nawabganj, near Cawnpore,

g acre), which, six
of Wards. An enterprising
levelled

it,

and then

let

it

iVative beca,me proprietor
It is
out to cultivators.

of

now

this

Beolamation at
Cawnpore.

area,

rented at

Es. 5 per acre.

Again, at Etawah (N.W. P.), although the ravine land there is converted Reclamation
Etawah.
into a " Fuel and Fodder Reserve," yet, where the ravines lead down to the
river (the Jumna), cultivation is carried out on every bit of land that
offers itself, and crops are gro«n partly on the soil washed down from the
higher ground, partly on the silt washed up by the river. If in such
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places the first rush of water that takes place during the rains were stopped
by embankments, then the good soil might be collected instead of being
•washed away into the river, and not only would more soil be available for
cultivation, bat the water might be held up for irrigating thie land. Bavines
such as those at Etawah extend all along both banks of the Jumna and

Ganges
Heclamatinn of
other waste land.

Lake land at
S&ti.

71.

rivers.

There

land which

be other waste land besides usar and ravine
capable of reclamation.

may

is

=

I saw with great interest at B^ti (Oudh) the 7,000 biffhas (_bigha
I acre) of land which Captain Chapman had, with extraordinary energy,
reclaimed.
Formerly it was one vast lake into which the Ganges, when in
flood, poured each year.
What Captain Chapman did was,, to shut out
the Ganges entirely by constructing a massive embankment or bimd
7 miles long, and he then pt'oceeded to pump the water back into the
river.
This work, begun in 1873-4, is now nearly complete, and what
before was a lake is now culturable land thrown into the property. With
the help of Steam ploughs and pumping engines the land has been tilled,
drained, and also irrigated, and the soil, being naturally very rich, can

grow splendid crops without auy manure.
Reclamation of
land from the
sea.

" Choh " land in
the Punjab.

At M&him (Th&na, Bombay) a good deal of land near the sea has been
reclaimed by embanking it so as to keep out the' sea.
The enormous stretches, of " choh ", land in the Punjab, notably near
Hoshiarpur, present a serious problem in the way of reclamation. Streams
come rushing down from the hills, bringing at first silt, but sooner or
later sand.
At first the action may be beneficial, as the good soil from
villages higher up is washed downj but soon the, sand comes, and this is
driven about with the wind, and the good soil is covered and rendered
unculturable. The land thus destroyed is called "choh" land.
Some
30,0U0 acres of good land haYe been spoilt in this way, and remedies' have
in vain been suggested.
The cause assigned is, that the hill sides have
been over-grazed, and the trees along, the banks of the former streams
have been cut away, so tha,t the soil js not held, up, and the streams, no
longer confined to their course, have spread over the country. The
apparently most reasonable suggestion' itiadd is to close the hill wastes to
grazing, and to let the sides clothe th em-selves again with grass, shrubs, and
There are, however, difficulties in the way of dealing with the
trees.
" chohs," under Chapter III. of the Indian Eorest Act, the Government
not caring to risk the responsibility of having to acquire the land (as
they might be called oh to do) sOme 10 or 12 years hence at fabulous prices.
'

'

Land

infested

with tans grass

and kunda.

72. The infestation of land, with leans grass (Saceharum
spontaneum), with kunda (^Sacoharum,' ciliare), and other
deep-rooted and fast-spreading weeds, is a matter for which
there are remedies in deep and continuous cultivation and
stirring of the soil, also by heavy manuring, and. by leaving
the weeds to rot, as well as by embanking and flooding the
land with water. Btit, unless these steps be taken in hand
early, the evil may rapidly increase, and the land be pronounced unculturable. Mn Gollan, ,the. Superintendent of
the, Saharanpur Botanical Gardens, pointed out to me the
grass in the Municipal Gardens, Saharanpur
it is now a
mass of dub grass {Gynodon Dactylon), but had at first been
infested with kans. By manuring the land heavily with
night soil and town refuse the kans grass had disappeared
,

;

,

entirely.
Mr. Gollan believes that this can be effected in a
single season, and he instanced to
that the same thing
had been done at Wingfield Park, Lucknow.

me

I have myself seen,, in the Central Provinces, land that was
within quite recent times under cultivation, but which has
,
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been abandoned on account of the kans grass. I learnt that
the rent had been remitted on this account, but I could not
help thinking that had the raiyats been obliged to cultivate
their fields diligently, as they would have been, for example,
in the congested districts of the North-West Provinces, the
kans grass would soon have been eradicated. A North-West
raiyat would have quickly been down on hands and knees
and never have let the Veed get the mastery. Here, on the
contrary, amid easier surroundings, not only was the cultivation less careful, but as each field was in turn abandoned the
weed spread, and its seed was carried on to the neighbouring
plots, While the tenant who should have eradicated it at the
beginning, rejoiced in the remittance of his rent. It may
seem a hard thing to say, but I fully think that, in cases such
as this, the improvement of the soil will be mainly eff"ected
by the pressure of circumstances necessitating a, better and

more careful cultivation.
In the Madras Presidency I saw a quantity of land near
Bellary infested with the .weed kunda (Saccharum ciliare), as
The cultivators
also near Gadag, and along the Kistna river.
dig up the weed by hand labour, collect it in heaps and burn it.
73, Of a different nature to the foregoing is the improvement
of i saline land or K-sar, a subject on which much good work,
wergy, and ability have been expended, by the Government,
and mainly by the Agricultural and the Irrigation Departments of the North-West Provinces.
Usar land, as explained in paragraph C7, is land which is
impregnated with soda salts to such an extent as to make
white " snow," which is
it unfit for growing crops.
made up of these soda salts and is termed reh, spreads
oyer the surface of the ground, and cultivation is impossible.
Enormous areas, especially in the plains of Northern India,
are thus affected, and in the North-West Provinces alone
there are between four and five thousand square miles of
usar land. In the Deccan and in the Southern Mahratta
strange feature is,
country, too, are similar large tracts.

B^iamation

of

.

(.usar).

A

Extent of

u^r

p''""'"'

,

A

that, scattered amidst the barren parts are patches here and
there where cultivation, and that, too, of a high order, is
carried on. Such crops as opium, sugar-cane, wheat, castor-oil
plant, and cotton, all of which require a good soil and high
cultivation, may be seen on these fertile spots, standing out like

oases in the salt-covered desert all around them. How this has
come about, whence the salts are derived, whether they are
spreading in extent or not, how they may be checked, and
how the land may be reclaimed, are questions which have led to
many long enquiries and experiments to which I must here
Already in 1874 the Irrigation Department of the me "Reh"
refer.
committee,
set about trying to reclaim uaar, and in 1877 a " Reh"
P.
N. W.
Committee was appointed to investigate the subject, and to
determine the lines of future enquiry. Subsequently, experiments were commenced at Avra in 1879, at Cawnpore in 1882,
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and at Aligarh in 1885, Most of ih^e being still in progress,
I was enabled to visit them and see what had been done.
The

oj

gin of

reh.

" Committee
"
74. Naturally, the first question for th^ Beh
was, to say what reh. was, and whence it came. Its co^^soda
position, as explained in paragraph 67, is variable, but
soda
of
carbonate
the
ingredients,
salts are always the main
preponderating generally, at other times the sulphate of soda;
common salt and salts of magnesia and lime occur likewise.
What accounts for the preponderance of one salt or the
other on any particular area has not yet been shown.
DifiTerent views have been propounded! as to how the soda
salts originated.

Professor
Mefllicott'3 views.

Sir

Edward

Buck's views.

Professor Medlicott, who was a member of the " Reh " Committee, held that reh was the result of the decomposition, by
air and water, of rock minerals found, in |he soil, and that
they were those parts unassimilated by vegetation, and which
were not removed by rain water. He was, further, of opinion
that thfe upper layers of ihe soil were originally quite free
from salt, but that Consequent upon the destruction of forests

and the extreme climatic conditions that followed, aided by
the introduction of canal irrigation, the salt was first dissolved
and then brought to the 9urface, Professor Medlicott, relying
upon one or two analyses laade at his instigation, regarded the
canals themselves as bringing a considerable amount of salt,
and expressed himself strongly to the. effect that where canal
irrigation came, there must, in a few generations, be complete
destruction by reh. In his view, reA, accordingly, was saline
subsoil water.
Other opinions fouiid expression inj the "Reh " Committee,
Sir Edward Buck attributing the appearance of reh to the
presence of a series of depressions, the salt from the higher
parts getting washed into the depressions by the first shower
thus the higher portions might .become culturable,
of rain
and the depressions infertile, owing to the reh.
Finally, the Committee came to the general conclusions that
reh was the result of evaporation in a dry climate that it
would make its appearance if the- water-level were raised
that it spread to a limited extent by surface washing that
its occurrence was concurrent with that of an impermeable
surface and that canal water did not itself bring the salt to
the land.
Reviewing the facts brought out, it appears to me that there
is not sufficient evidence for believing that the canal water
actually brings the salt to the land. The analytical evidence
on which the assertion is based is neither strong nor conthe amount of solid residue per gallon in some of the
sistent
analyses of water quoted is about 28 grains, a by no means
large amount, while in others it is given as only 11 or 12 grains
per gallon. Analyses made by myself of canal water from the
Cawnpore branch of the Ganges Canal gave only 15 grains per
gallon of solid residue, containing less than 2 J grains of soda
salts, while that of water from an adjoining well showed 72
;
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grains per gallon of solid residue and 40 grain s of soda salts. One
would expect the well water to cause an efflorescence of soda
salts rather than the canal water, but this was not the case.
Again, if canal water were the real source, it would not, to
my mind, explain the fact that the composition of reh varies
o much, nor why the canal should in one part give rise to
carbonate of soda, and in another to 'sulphate of soda principally. Nor, if the origin be saline subsoil water, is it altogether
made clear to me why re A. should occur here and there, with
culturable patches between. I am much more disposed to consider the reh in the light of local deposits, derived undoubtedly
from the decomposition of the mineral ingredients of the soil,
but collected probably in depressions below the surface, and
left as a deposit, just in the same way as a bed of phosphate
of lime or similar mineral deposit is formed, or as a bed of
sand, of gravel, or of clay^ is found. So long as the surface was
covered with trees and vegetation there would be less capillary attraction, but with the denudation that ensued would
come the " baking " of the surface ; where this surface was clay,
capillary action would be much increased. Without moisture,
however, the salts might remain harmlessly below but if we
now imagine canal irrigation to be introduced, there would
be present the two forces requisite to bring the reh to the
surface, viz., the wa]ber to dissolve the sailt, and then a strong
evaporating force, such as the sun, to be^t down on the bare
unprotected ground, and to draw the salt-holding water up,
this action being aided by the capillarity of the clay topsoil.
This appears to me to account for what has been often observed,
viz., that reh occurs in impermeable clay soils, and but very
seldom on sandy soils. I incline, therefore, to the belief that
where, amidst usar, culturable spots are found, it is either
because these are sjfjots where there is no reh underlying, or
because, on account' oi the occurrence of a sandy rather than
a clayey topsoil, capillary action is not so strong at that
The same result of reducing capillarity
particular place.
would be effected by cultivation, by manuring, or by the
growth of trees, shrubs, or grass. The fact ijhat such measures
as the above have proved the best in the endeavour to reclaim
usar land gives considerable reason for believing that their
:

removal has conduced to its existence.
The variableness, not alone of composition, but of the extent
of the action of reh, is another reason for considering its occurrence as local, and not as cioincident with the distribution of
canal water. There is what is called " very bad " usar there
is also other which, though salty, may be fairly easily reclaimed, and these are often found in close proximity to one
another. How could this be unless the deposits were local,
salt in some spots than in others ?
i. e., unless there were more
altogether with a theory that
consistent
be
it
would
Nor
attributes its occurrence solely to the incoming of the canal
water. Canal water, I have no doubt, supplies one factor
n«bessary to bring reh from below to the surface, but I do not
brings the reh.
at all thinV that it directly
;

.
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75. Massing nexi to the experimcifts made for the purpose
of reclaiming usar, I must briefly note these.'

The Irrigation Department of the N. W. P. began in 1874 by taking up
areas in the Aligarh and in the Etawah districts. At Aligarh there aire
now three areas treated las plantations. The best result was attained '^by
digging holes, 4 feet deep, iilling them with canal silt, and then planting
babul trees {Acacia arabUa) in them: Canal water is available for *at6:ting
the treesi and, on the usai- land between, d<i6 grass {Eragrostis cynoauroMes)
is sown.
The grass grows plentifully, but there is no sale for it, and the
trees grow well enough, till they come to a height of about 20 fe^t, l]hen
they seem to reach a subsoil of kanJcar (concretionary limestone) and die.
At Etawah there aris also three ai'eas, and here the most successful plan
has been to embank land and to run canal w'ater and silt over it' for about
four months. These, areas may now be described as reclaimed, as thfey
have been let out for cultivation. Still, it is held that the capitalised
.

Experiments of
Agricultural Department,

N.W.P.
1.

At Awa.

value of the improved land has not covered the expenditure.
In 1879 experiments were begun at Awa by the Agricultural Department
of the N. W. P. Here tr^e-planting was not tried, but only simple enclosure
and exclusionof grazing. Although the ejcperiments came to a premature
end, owing to the Awa Estate falling out of Government hands, they
amply proved that by simple enclosure a plentiful supply of ka,r usara
grass {^porobolus pallidus) could be obtained on the very worst usar, even
that covered by efflorescence. This' means, in brief, that, if cattle 'he
kept off. and be not allowed to nibble away every blade of grass as it
appears, the worst umr will rapidly clothe itself with grass of a kind.
The difficulty is then, what to do with the grass.
Following on these lines, the Agricultural Department started fresh
exiperiments in 1882 at Juhi, and also at Amrainau, near Cawnpore.' At
the former, simple enclosure was adopted for the preservation and
extension of thei ilatural grasses, and, on elevated spots, fuel and fodder
trees were planted.
The' grasses have -decidedly improved, and ,;the
success of the trees has bden fair. Since 1888 Mr. Duthie has had selected
sp6ts under his observation, to see what changes take place in the herbage.
The better grasses, such as janema (Andropognn anrmlatus), musd (^Iseifetria
laxurri), and dnjan {Penniaelum ceric/ircules), are gradually replacing the
original usar grass {Tetrapogmi tetrastachys). At the time of my frisat
(January 1890) there was a most marked difference between the enclosed
land and' that outside the boundary, the grass standing knee-deep within
it, whereas the other was nearly bare, and mostly cotered ivith »'e7i.
Here,
too, it seems, hoVever, doubtful if a fair interest on the capital expeAded
will be yielded.
i",
At Amramau thp experipient was commenced on a commercial basis.
Mir Muhammad Husain, the Assistant Director of Agriculture, N. W. P.
and Oudh, induced the Grovernment in 1882 to purchase 52 acres of usar
land at S. 1 per acre. This he fenclOsed for two to three years, tten put
dairy cattle and sheep on to eat the grass, and sold the milk off the farm.
Next, he embanked fields before the rains came, and so held up the water
in them
when it had soaked in, he ploughed and manured the land
with the dung of his cattle and sheep, and then sowed rice. If the rice
took, a winter crop followed, and this was the test of reclamation. In
this way one-half of the farm has already been reclaimed and let at
The total cost of reclamation has been Rs. 2,000; and
Rs. 8 per acre.
this sum Mr. Holderness, the Director of Agriculture, estimates will just be
cleared.
pleasing feature is that landlords {zemindars) around are beginning to try the experiment themselves. Immense credit is due to
Mir Muhammad Husain for the way in which he devised and also carried
out this experiment, certainly the most hopeful of any yet attempted in
the reclamation of utor.
Meantime,, in 1885, further experiments on a large scale were initiated
at Gursikran and Ohherat, near Aligarh
At the former there are
718 acres, and these are treated like the Juhi enclosure, cattle being kept
off, and the grasses being left to themselves.
Mr. Duthie now has these
also under observation. Kar usara {Sptirpbolug pailidus) is the principal
i

;

;.

2.

At

Juhi.

'

3.

At Amramau.

•

;

A

4.

At

Aligarh.

Land
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{usar).

grass.

Enclosure is effected by a small ditch and mound only, but it is
quite enough to make a marked difference between the bare plain outside
and the enclosed part, in which latter the grass grows thickly. The better
grasses, however, are only very slowly replacing the mar grasses. In the
hoUows dab grass {Cynodon Daxitylon) begins to come.
At Chherat there are 242 acres. One-half is left to itself, like Juhi,
and here the better grasses are decidedly taking the place of the usar grass
(here Chloris tetrastachys is the chief usar grass), dub, dab, amjaii, musel, and
gandel {Aiidropogon laniger) being now prominent. Grass came well the
first rainy season after enclosure was begun, and now there are but few
bare patches left. No manure or irrigation is used. The grass is allowed
to die down, and the soil seems to get coated with a covering of vegetable
mould, on which subsequently a better kind of grass appears. I had noticed
this same at Juhi, and more particularly that there were numerous anthills inside the enclosure, but none outside.
On these hiUs were gathered
the glumes of the grasses, doubtless adding more vegetable matter to the
soil, as well as loosening it.
On comparison of notes that had been taken,
these ant-hills were found to, l^aye moved onwards over the formerly unoccupied space
the ground was in consequence raised where they were,
and on these elevations the grass grew in clumps. Sir Edward Buck is of
opinion that, by the raising of these mounds, the first flow of water in the
rains flows off them and runs into the lower land, taking the salt with it
and forming there a strong salfne solution which destroys vegetation.
Sir Edward thinks that if this first flow could be prevented from spreadmg over the surface, or be run into catchment holes or channels, it would
do no further harm. However this naay be, I believe that it is from these
raised spots that vegetation begins tp spread, a,nd that the increase of
vegetable matter on the surface soil is a sign of improvement. I quite
agree also with Sir .Edward Buck that a certain amount of damage, at
least, is done by the surface flow of a saline solutipn, and that it would, in
many cases, be lessened by the raising, of a small mound or embankment.
On one part of Chherat the experiment has. been, tried of scraping off the
efflorescence as it forms, but thi^ has not been successful, nor has much
success as yet attended the efforts to grow the salt-bush {Artriplex nummularid), date-palm, or other salt-loving plants, in the hope of extracting the
salt from the soil.
But one-half of Chherat has been more recently
worked on the lines of Amramau, and different methods of reclamation
have been tried. Thus, 35 acres, on which the salt was two to three inches
thick, were surrounded with an embankment, and the rain water was thus
kept in to the depth of three feet. Subsequently the land was ploughed
to loosen it, and when I saw the place tbe grasses were being fed. off
by cattle. It was noticeable that the usar grass was nearly all gone.
Mir Muhammad Husain had ^observed that it rotted away in the stagnant
Here, anyhow, it
places, and this led him to try flooding the land.
disappeared, and the first grass to take its place was narri {Jjiplaclme
fusca) this, starting from a point a little raised above the rest, spread its
runners in every direction, looking just like aoatberine-wheel the runners
in turn rooted themselves in the soil .^nd beCi^me ire^li ceptres. After
seeing this, I could well i^derstand that simple enclosure could enable the
grass to establish itself and to cover the surface, whereas, if grazing were
permitted, the young shoots would be at once nibbled off, and never be
Yet
Arjan, dub, and dab also in turn appeared.
allowed to spread.
another portion has been flooded from the canal, and the water held up
by embankment reclamation has gone so far that some of the land has
been let out to cultivators, and I saw wheat crops growing on it here and
there. Enquiring of a raiyat which land he would like to have if more
" soil,
could' be let to him,' he said, that what, he liked was the ." black
(doubtless that which had the vegetable crust to which I have referred),
1 then asked him to indicate what part of that now growing grass could
be cultivated and what not. He darted off at once to where dub grass was,
and said that was what he would like to have, but not that which had the
,

;

,

;

;

;

usar grass on

it.

Another plan of reclamation
heavily with night-soil.

tried has been that of

manuring
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At Naraianpur

by use

of night-

soil.

6.

At Dera Ismail

Klian with nightsoil.

Soil,

At Naraianpur, near Oawnpore, Mir Muhammad Husain took up 10 acres
of usar land four years ago, and trenched night-soil in it before the rains.
Mounds were put round, and the rain water held up. After 10 months the
land was let to a cultivator for Rs. 20, and Rs. 40 was offered if a lease for
six years were granted.
Here canal water was available. Of this land
there were 800 acres in the neighbourhood.
Again, at Dera Ismail Khan it was found that the "Ottley'.' plan
(digging out the soil to a depth of about 18 inches, spreading night-soil in
the pit 9 inches thickj then sifting the earth back and levelling the whole,
subsequently watering it) got rid of the kalar or saline efflorescence.
Lastly, I have to instance other attempts to deal with
usar land by growing trees upon it. In the cases given, so
far the success has not been a marked one, though it has been
shown that they will grow, as also grass in abundance, if

enclosure be resorted
7.

At KapuTthala

by growing dhAk

tp.

In the Kapurthala State there are 9,000 acres of land in Phagwara tahsil
which have been taken up by the Administration. Of this, 7,660 acres are
so much impregnated with kalar, or socja salts, that they are not fit for
cultivation.
Nevertheless it has been found that the dhdk tree {^'Bideafrpndosa) flourishes on this soil, and 40,000 maurids of fuel (maund ^= 28 lbs.
here) are supplied from one plantation anriually. Every 10 years the
whole is cut over once, and the sale proceeds and grazing fees amount to
Es. 9,000 per annum, while the yearly expenditure by the State is only
Es. 540. There is this advantage with <i/(d7c, that pattle, sheep, anAgoats will
not touch it, and so grazing does no injury. I liotice that the dhdk tree
,

has been "but little tried in other experiments it should, I think, be more
extensively grown on usar land, and there seems to be no reason why the
Kapurthala plan should, not succeed elsewhere.
;

Summary of
experimental
work on usar
reclamation, and
my general
conclusions.

76. To summarise the experimental work done on the
reclamation of usar. It seems thoroughly established, Firstly,
that by simple enclosure and exclusion of grazing, grass
(probably usar grass only at first) will establish itself, and
that the grasses will slowly
cover even the worst places
improve, and trees may be fairly successful. Secondly, that
by covering usar land with a thick coating of canal silt, and
then flooding it (as is done in Egypt), it may also be reclaimed. Thirdly, that by enclbsufe, feeding off the grass,
embanking the land, allowing the rain water to be held up
on it, then ploughing and manuring it, it pan be rendered
culturable.
Fourthly, that the same may be done by heavy
manuring with night-soil, where water is procurable. There
are difficulties to be encountered in every cUse, such as that of
disposinj; of the grass grown; then canal water and canal silt
are not everywhere available, nor is there sufficient night-soil
or other manure to warrant the outlay involved in reclaiming.
But it seems to me that the plan of embankment and
holding the water up, as well as manuring the land with
Where silt-laden
stock put on it, is feasible everywhere.
canals are at hand, they could be run on to the land, for they
would be in a silt-laden condition just at the time of the
rains, when they are not so much needed for the irrigation
As to the grass difficulty, this might be
of cultivated land.
overcome by making the grass into silage. The difficulty with
haymaking is that the grasses that grow often come during
the rainy season, when they cannot always be made into hay,
;
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but if made into silage, simply stored in pits dug in the ground,
they might afford abundant succulent fodder for cattle.
Lastly, where trees are grown, the best plan is to have a rapid
succession of quickly-growing trees or scrub, rather than to
try and obtain trees of any good size the dhdk tree {Butea
frondoia), as at Kapurthala, should also be much more ex;

tensively tried.

Suggestions have been made in the past that subsoil drainage will be found the only way to cure usar, but I can hardly
look upon this as a practicable remedy in India.
Taking what I have seen, both of the occurrence of usar
land and the attempts made to reclaim it, I believe it to be
concurrent with the existence of an impermeable condition of
the soil, conducing (as clay does) to increased capillary action
and that improvement of such soil will be effected by any

means which tend to alter this impermeable condition, either
by forming ^a fresh and lighter surface, such as is done by the
finely-divided canal silt, or by breaking it up, as is done by
the growth of grass or trees, or by manuring and ploughing.
The formation of vegetable matter on the surface is, I believe,
most important, and the covering of the soil with grass tends
to decrease that " baking " of it which, as we have seen, is
one of the most powerful agencies at work in causing reh to
appear.

A good deal has been said, notably by Mr. Holderness, the
Director of Agriculture for the North-West Provinces and
Oudh, as to the result of the experiments not having been a
To my mind a great deal too
financial success on the whole.
much has been made of this aspect not that it is not the
ultimate test of success, but because it should be remembered that until the effort has emerged from the experimental stage it cannot be fairly put upon its trial. So long
as experiments are beiiug tried, expenditure is made upon a
great many things which have to be abandoned later on; experiment should be for the purpose of seeing which one of a
number of different plans that have suggested themselves
seems to give the best prospect of success, but not until this has
been reached can the system itself be fairly said to be on its
trial.
It is a remarkably promising omen that Mr. Husain
has been able to show, even in the initial stage, such success
as has been attained at Amramau, and to him very great
credit is due.
Not long ago it would have been said that usar could not
be reclaimed at all, and to show that it can be is, in itself, a
most valuable fact. That it may not at present pay to take
up usar land and so reclaim it, is a matter aflPected by
present conditions ; but there may come, ere long, a demand
on the soil, owing to pressure of population and spread of
cultivation, which may call for even usar land to be taken
The experience
up, and then it may pay well to reclaim it.
supply
will
then
the necesexperiments
pastfrom
gathered
sary guide, and a financial success may well result.
;
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wl^teTand'mS^t
be mainly the
work of Government.

Soil

77.

The reclamation

ni

of land, -whether it be ravine land or

v^ar land, must, as indicated in the foregoinff pages, come
mamlj'' from Government agency.
In a few instances the
native proprietors may follow an example set, but the initiative
must come from Government, and from Agricultural Departments in particular. The improvement of land infested with
kans grass and other weeds is part of a better and more careful
»

-i

i*

^-^

cultivation.
"'"^

MriJSt^'^
Chemist.

78. In reference to the reclamation of usar I have expressed
surprise at this enquiry having been carried out without
the help of an Agricultural Chemist. Such a man would have
been able to render very considerable help, and to have prevented many mistakes and speculations from being made. To
take a single instance when remedial measures were attempted
it should certainly have been ascertained (as could have been
done readily by chemical analysis,) what amount of salt was
present originally in the soil, and how much salt each remedial
process had succeeded, in the end, in removing. It is still
unknown in what quantity the salt exists, and in what amount
it will be injurious.
Such an example as this constitutes a
strong -claim for having agricultural investigation in India
carried out with the association of an Agricultural Chemist.
I do not say that the presence of such a man would, of itself,
enable the reh question to be solved, but I am sure it would
very greatly aid the enquiry, and no such enquiry should be
carried out without the assistance of an Agricultural
jjjy

—

Chemist.
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CONCLUSIONS.

CONCLUSIONS.
The

which are directly traceable to the
those resulting from climate,
not capable of elimination either by the people "or by the
79.

differences

varying nature of

soil are, like

they can only be modified to a certain extent.
;
improvemelit of agriculture in, this connection will be
achieved by
Goyeri^meijt

Any

(I) increasing,

in dry tracts, the supply of water and,

consequently, of moisture to the
'

(2)

increasing the

poorer
(3)

soil

manure supply and

enriching the

soil

experimental enquiry and the scientific study of

soils

and their treatment.

The main work of the

must fall upon Government
few cases at best follow the
initiative set, nor indeed will they have the means for so doing.
The third part, or the introduction of Western' Science, must
also come from Government alone. Of scientific study of soils
abovte

for the people will only in a

in India ihere has b^en alrtiost a totiaJ. absence in, th€! past,
and experimental work,' as in the reclamation of lusav, has
suffered in cdnsequenee.
I regard the problem of the possible

under a continuation of the present
system of agriculture, as one which the Government will have
to meet by devi&ing measures for increasing the man ilre supply
of the Country. Good work has been done by the Agricultural
and Irrigation Departments of the North-West Provinces in
exhaustion of the

soil,

the endeavour to utilise ravine land and to reclaim usar land,
and encouragement should be given to the continuance of
this

work

of enquiry.

RECOMMENDATIONS.

beoommendaTIONS.

80. I recommend

The

increase,

:

by means

of Irrigation, of the

water supply

to dry tracts.

The
The

increase of the

manure supply to the

soil.

Enquiry to ascertain where such
measures are needed and can be carried out.
The continuation of Experimental Research, aided by
Chemical Science.
instituting

of
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Water.

81. Water, in one form or another, is indispensable to agriculture, and in no country does this relation acquire greater
significance than in India.
So varied, however, are the
climatic conditions met with in different parts, that each must

General division
of India in
reference to
irrigation
requirements.

be considered by itself before any general conclusion can be
arrived at as to the sufficiency of the rainfall or the need of
supplementing it. Not only climatic but geological features
also will determine the need and the mode of further supply.
This supplementing of thp, natural rainfall may, broadly, be
called Irrigation.
In this sense we may consider India as
divided into three great areas :—
1st.

2nd.
3rd.
Division into
" protected " and
"
"j)reoarious
tracts.

Where irrigation is not needed.
Where irrigation is highly de$irable.
Where irrigation is absolutely necessary.
'

82. The first division comprises districts where there is an
abundant rainfall these are protected thereby from drought
and famine such regions exist over Burmah, Assam, Eastern
Bengal, along the sUb-Himalayan range, and in the Western
Ghd.ts.
In the Central Provinces also, and over a great part
;

;

of Central India, a sufficiency of rainfall is aided by the
presence of a black soil which retains that water firmly, and
to which the supply of irrigation would possibly be even
harmful.
The %hird division comprises the driest tracts of all, the
regions of lowest rainfall, such as the arid plains of parts of the
Punjab and Rajputana, with nearly the whole of Sind. In
these, while irrigation is an absolute' necessity for the carrying
on of agriculture, yet in respect of being subject to famine
they are safer than those of the second dWision, this latter
including all those districts where the rainfall is uncertain
and variable. The reason of this, as explained in Chapter IV.
paragraph 34, is, that where rainfall is low the raiyat or
cultivator will never try to grow a crop unless he has a
certainty of water, whereas, in parts to which sometimes rain
i

,

;

comes in sufficiency and sometimes not, he

Precarious
Districts
indicated on
Bainfall Map.

is

tempted to risk

the growing of a crop, and should the rain then fail, the crop
may be entirely lost. It is these districts of uncertain rainfall
that are the really " precarious " ones, and here the fear of
They are the tracts which
famine is almost ever present.
are light-coloured on the Rainfall Map, and they extend over
a great part of North-West India, Rajputana, the Deccan, and
Madras.
It is to providing protection against famine in
these precarious tracts that Government have devoted such
constant efforts, and that so much skill has been exercised by
the Irrigation Department in particular.

Systems of Irrigation.
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83. It is well now to summarise the main types of water
supply met with in India, and, after that, to show how irrigation
alters in character and how its extension is largely dependent
upon the physical conditions and geological features of the

summary of
"atcr Buppiy and

alSbntion.

country.
(a)

In the first place is the Rainfall abundant reference
has been already made to this in Chapter IV.
(Climate). The darh-coloured parts on the Rainfall
Map are those of heavy rain, and are thus naturally
protected from dji-ought. Under the same heading
has been, mentioned the water-retaining black
cotton-soil, where, too, irrigation is not called for.
This soil covers the parts coloured green on the
;

(«) Rainiaii.

Geological Map,

The above

districts

maybe

considered as "protected,"

and as not requiring further
(b)

irrigation.

we may take those districts which do not (*) inundation
require irrigation because they are inundated by stre"ms"™
rivers, or which, though not inundated, yet derive
sufficient moisture from rivers in their proximity.
Instances of the latter have been given in the
Inundated
tracts along river beds in the Punjab.
tracts are found also in many parts of the Punjab,
for instance, at Multan, where the country beside
the river banks is often flooded to the extent of six
or eight miles. Again, in Gujrat (Punjab) and other
tracts along, the foot of the hills there are large
areas which are annually inundated by mountain

After this

silt down with them. The rainfall
for the crops, and the spring-level is
too deep for irrigation wells, so the flood Waters of
the torrents that issue from the hills are turned
out of the beds of the torrents by means of temporary dams erected in the beds, and are thus poured
on to the slope of the country. The latter thus
acquires sufficient moisture and also a renewal of
An insilt more than equivalent to a manuring.
stance of a dry tract such as this is Shahpur,

streams bringing

is insufficient

between the Indus and the Jhelum.
(c)

Next are the canals

(c)

:

—

These may be classed under three heads
(1) The
perennial canals from snow-fed rivers, found,
for instance, in Northern India. (2) Inundation
:

canals, available only while the river is in flood.
of the river are above the level of
the surrounding country and the flood waters are
carried off from the river. This is, accordingly, a
rainy-season supply only. Such canals are met
\vith in the Southern Punjab and in Sind.
(3)
Canals or rather channels from rivers that are

The banks

Y. 24266.

Cauals and

river-chauncls.

E
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A dam, or " anicut " as it is techknown, is thrown across the bed of a.
river, and the latter is turned into a lake, from
which it is led into irrigating canals and distributing channels. In this way an autumn and
winter supply is obtained. Of this nature are
the channels off the Cauveri, the Godaveri, and
not snow-fed.

nically

the Kistna rivers, in Madras.
Id) Wells.

(e)

(d)

(e)

"Tanks."

The next system

is that of wells, the most widelydistributed one, but seen principally in the alluvial
belt of the Ganges plain, and notably in the Doab
(or two - river district, i. e., the country lying

between the two rivers, the Ganges and the Jumna)_
Then follow the so-called " Tanks," principally found
in Madras, where the ground is rocky and the
country hilly or undulating.
These are really
lakes or reservoirs, and are constructed by putting
dams across depressions or valleys. In them rain,
water is collected for use in the dry season.
Some are also fed by jungle streams and rivers
as well as by rain water.
They occur, further, in
Rdjputana and in Central India.

(/) Shallow
tanks or ponds.

Distribution of
of irrigation according to
tlie physical
features of the
country.

sy^ems

Geological Map.

(/) Lastly

come the shallow tanks or ponds which are

in the earth whenever the soil is of a clayey
character, and serve to hold the one year's supply
of rain water.
These ponds are met with in
Western Bengal, the valley of the Ganges, as also
in Madras.

dug

84. On referring to the Geological Map, sufficient reason
will be found for the occurrence of the particular systems
in each part, the alluvial soil of the nOrth (coloured brown
on the map) lending itself rather to canals, wells, and shallow
ponds, and the rocky ground of Madras (coloured red on the
map) to the so-called "tanks," as well as to channels, whilst
the central, or black cotton-soil portion (the part coloured
But the variations of
green) needs neither particularly.
rainfall, situation, an^ nature of soil, in different parts call for
Thus, to ta.ke the alluvial plain of
still further consideration.
the Ganges in the extreme west the water lies too deep
down for wells, and this part, including the Punjab generally,
the central part, the
is essentially the region for canals
North-West Provinces, is the well district par excellence,
though supplemented here and there by canals then, coming
in the western portion are shallow ponds or
to Bengal,

—

;

—

;

tanks, and mainly where clay covering the soil enables the
water to be retained, whilst in the eastern portion the rainfall
itself is enough, and canals would be out of place and even do
harm. In Madras the underlying rock, on the contrary, lends

more naturally to the construction of large reservoirs
or " tow/cs," holding more, than the one year's rainfall. But
this is not all, for, as is well illustrated in the North- West
itself
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Provinces, a cross section may be drawn through the Gangetic plain, and it will exhibit different features of irrigation
in each division.
Thus, taking such a cross section, we may

have,

first of all, a region like the sub-Himalayan range, where
rainfall is abundant and no irrigation is called for. Then there
will come one where, with less rainfall, the water lies close below
the surface, and can be easily obtained from shallow wells of,
say, 10-20 feet depth. This is the case, for instance, at Bareilly.

Next may be one where the water lies deeper and is less
readily obtainable, and canals may be called for in addition.
Such is found to be the case in the Doab, where wells are 20-30
feet deep.
Lastly, may come a region situated on a central
elevated ridge of the country where the wells are too deep to be
profitably worked the water is often brackish, and canals are
the only available means of irrigation. This is the case along
the Jumna river, the wells being 30 feet> deep oi- more, and
the water bad.
I have set these points out, because without bearing them
in mind it is not possible to understand the considerations
that have to be taken into account in providing for the irrigation of any tract, nor yet to grasp the point of what I wish
particularly to impress, viz., the necessity of careful enquiry
into the agricultural requirements of each separate district
and the best way of supplying these.
;

85. Before dealing with particular points connected with Thegi-eatwork
each class of irrigation, in the endeavour to show where Goyemmmt and
improvement may possibly be effected, I wish to qualify any Demrtment?"
suggestion I may make, by saying, at the outset, that I
consider the way in which Government have attacked the
probleni of irrigation and the manner in which the Irrigation
Department have carried out the work, are worthy of the
highest praise moreover, the disposition of each to meet,
wherever it is practicable, the needs of the country, both
for protective purposes and for the improvement of its
agriculture, shows how deeply concerned they are in the
well-being of the people.
Easy though it be to criticise Government Departments,
be they Irrigation, or Forest, or Agricultural, and to point
to mistakes that have been made in the past, and to isolated
cases where harm raf>her than good has resulted, I prefer,
and think it is but right, to acknowledge the vast work done
and the enormous benefit that has accrued to the country
generally as the result of the attention which Government
have bestowed on this great subject of Irrigation. It is
hardly necessary even to ask that the operations should be
extended, for both Government and the Irrigation Department are fully alive to the necessities, and will not fail to
avail themselves of every opportunity for extension of their
;

;

work.

—

It has been explained that in
86. Perennial Canals.
Certain parts, for instance, the Western Punjab, the rainfall

e2
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very meagre, and the water-level is so low that wells
cannot be sunk profitably; hence the canals from snow-fed
rivers are the only means of irrigation. I cannpt give a better
instance of the change effected by the introduction of a
canal to a dry arid tract, than what I saw in the course of
my tour through the country lying around Multan in the
Punjab. The Sidhnai Canal has been brought here, and now,
wherever it spreads its arms, fertility and prosperity, abound,
is

,

Changes producer!
ia the appearance
of the country by
the introduction
of a canal into a
district.

,

whilst the parts which lie beyond its influence are typical
of barrenness and desert.
Here a complete transformation
in the appearance of ,the country has beeh effected.
The soil,
though in itself rich enough, is powerless, in the absence of
water, to sustain its crops. It is only where an occasional
well occurs, or where water has, lodged in a depression, that
there is any cultivation at all; but where the water can
reach, agriculture flourishes.
On one side of the railway
line, as I travelled from Multan to Rashida, the Sidhnai
Canal spread, and cultivation was all around on the other
side of the line there was no canal, and the land was entirely
bare, save for a few stunted bushes.
No one could seethe
contrast presented, without being deeply impressed by the
great good done by canal irrigation. This scheme was started
in order to take settlers from the congested districts of the
Punjab (Lahore, Amritsar, fcc). It was estimated that 64,000
acres of land would be required, but already 110,000 acres
have been let to' cultivattjrs, so that the canal has been very
successful.
Other instances which particularly struck my
attention, as exemplifying the beneficial effects of canals
upon agriculture, were the remarkable development of
market-gardening' around Amritsar (Punjab), the outcome of
the sugar-cane and rice cultivation at
the Bari-Doab canal
Hospet (Madras), which has entirely developed since a channel
was taken off from the River Tungabadra and the sugar-cane
cultivation around Poona.
When speaking of wells I shall have occasion to point out
res'pects in which I consider that cultivation by means of them
is superior to cultivation by canal, but it is necessary to point
out that it is only in a very limited region, mainly the Doab,
that the two systems really come into competition. What is
requisite in extending canals is, to take them primarily to those
other available means of water
districts which have no
supply, but not to supplant an existing cultivation carried
on by means of wells or tanks. But where these latter means
ate insufficient, then canals may do a great work in suppleThe main object should, however, beto
menting the supply.
carry canals to the parts where agriculturei must depend upon
,

,
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,

;

;

;
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87. It has been urged against canals,, and with some reason,
that in some cases they have been broug];it where they were
never needed ; that they have been carried across the main
drainage lines of the country, and hayp qbstructed the natural
drainage, besides raising the water-level, causing the spread
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of the saline eflBiorescence known as reh, spoiling the wells,
and bringing fever and ill-health to the population affected.
There have been, and always will be, minor complaints of the
occasional harshness pf higher, and the corruption of inferior,
canal officers.
But, to my mind, all these objections sink
into insignificance before the grand work that has been done,
and that is now being carried oh in the light of the experience of the past. Were but the cultivators to use the
water with anything like the care with which it has been
provided to them, the results Would be much greater still.
The Irrigation Department will, I know, not be slow to
acknowledge that there have been mistakes- in the past
mistakes of construction' and of distribution— but they are
now careful to avoid these as far as possible, and when extension of canals is made, it is only after the agricultural circumstances and needs of the districts have been considered, in
order to determine whether they bught to be served by canals
or by wells, and in oi-der to construct the canals so as to give
distribution of water over the widest area possible.

now

consider the several objections taken to
that canals have been carried where there
was no need of them,
A., colour is given to this objection
because, in order to reach tracts where there is no other means
of water supply, canals have sometimes to pags through districts already provided for
still, it i§ quite true th^t canals
have been brought unnecessarily to some parts of the country.
In the Cawnpore district, of the North- West Provinces there
are many villages along the line of, the canal, like Rura, which
ought to have depended upon wells, and indeed were partly
supplied with them, but now, only the ruined remains of the
wells exist, for they were merely dug in, the ground, and l^ad
no masonry to support, the sides, conseqi;iently they fell in
when the water-level was raised through the introduction of
the canal. That this is altogether due to the canal is hardly
the case. I made special enquiries on this point, and, found
that though destruction of wells undoubtedly occurred at first,
yet'the water-level soon became ponatapt, and wells can now
be easily made without masonry. What really happened was,
that when the canal came the cultivators relied entirely on it
as the easiest means of watering their fields, and so they used
the water wastefully,' and allowed the, wells to fall into disrepair.
It is only when the supply of water runs short, owing
to the spread of irrigation over a wider area, that the raiyat
begins to get economical in the use of canal water. In some
instances, indeed, the canals have improved the wells by
raising the water-level and making the supply more accessible.
Still, there is undoubtedly some reason for complaint that
canals have been carried where they were not required. An
instance of this iS seen in Orissa, where a canal was started
in 1866 as a protective measure, after the famine that
occurred there, but it has never been wanted since, and has
not only been unremunerative, but has also done positive
88.
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harm to the country by interrupting the natural drainage.
The upper part of the Western Jumna Canal is, similarly,
not a success.
Both in Behar and in the Bombay Presidency
there are canals whjch, in so far as they have not paid
directly for their construction, have been called " failures."
But this is not a fair view of looking at the question, and no
one who has had experience of the loss of human life and of
cattle in past times of scarcity, and will contrast it with the
protection afforded by the canals now, can for a moment
doubt the wisdom of constructing these very canals, although
the expenditure may not have been directly recouped. Neverthe less, in districts where wells can quite readily be dug, their
extension rather than the replacement of them by canals
should be sought. In the Cawnpore district I have seen the
wealthier cultivators constructing masonry wells although
they had the canal flowing past their land. They were, however, situated near the termination of the canal, and knew
that the supply of water was precarious because of so much
being used higher up the stream. But on their wells they
could always rely, and so they preferred to dig them rather
than to trust to the canal,
Construction of
reservoirs at

termination of

89. In districts situated near the termination of a canal,

and where consequently the supply of water must be uncertain, it is worth considering whether reservoirs might not be
advantageously constructed which would serve as storage
tanks for in-igation purposefe. At Cawnpore, during the hot
season, I saw the crops of some Kachhi cultivators which were
being quite ruined owing to want of water, for, although
the canal was within a stone's throw, and water was passing
down it, there was not sufficient water to allow of the
outlet to the cultivators' fields being opened
nevertheless,
the stream, then flowing two feet deep, shortly afterwards
found its way again into the river, and its benefit was lost
Had there been a reservoir at the end of the
to the land.
canal, or some .system of small tanks in the fields themselves,
which could be filled and drawn from as required, less entire dependence could have been placed upon the uncertain canal supply,
90, The second objection urged against canals is, that they
have interfered with the natural drainage of the country, and
that, by raising the water-level, they have brought fever and
This, again, is a charge which has
ill-health to the people.
much to support it but the Irrigation Department is fully
;

Canals have
interfered witli

the natural
drainage, and

caused ill-health
to population.

;

alive to the necessity of avoiding these evils in the future
accordingly, new -canals are now aligned with greater care.
Villages in the Etah and Cawnpore districts of the NorthWest Provinces, others in the Delhi and Karna,l districts, as

The problem

of

canal irrigation.

also some along the Bari-Doab Canal in the Punjab, are known
to have suffered from excessive canal irrigation, and to have
become, unhealthy on account of the faulty construction of
canals, and a reduction of assessment has, in consequence, had
This subject opens up a very serious problem
to be granted.
Are the people to have the land left dry,
for consideration.

and the climate healthy, though they themselves may suffer
and die from the inroads of famine, or are they to reap an
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abundant harvest at the sacrifice of health ? In other words,
are they to drop off one by one by slow degrees and unnoticed,
or are they to be swept away in numbers at a time by famine ?
This

The

is, to put it plainly, the position that has to be faced.
verdict, it seems to me, must be the one that actuated

the appointment of a Famine Commission, and also their subsequent recommendation that, the preservation of the lives of
the people being the chief concern, the causes which stand out
most markedly as sweeping the population away wholesale

must be

combated. Beyond this, the only possible line of
me to be the exercise of greater care in future
alignment of canals, and the introduction of subsoil drainage
in especially bad tracts.
Subsoil drainage is, I am aware,
a very difiicult and costly matter in India, and for the purpose of merely reclaiming salty land (usar) is hardly to be
thought of but where the lives of the people are concerned,
and when there is undoubted evidence of the depopulation of
water-logged districts, I do not -see how the issue can be long
delayed. At all events, I think that subsoil drainage should
be thoroughly put to the trial, in order to ascertain whether
it can be carried out siiccessfuUy on a large scale.
first

action seems to

subsoii drainage
'^

'^

"medy.

;

91. Other objections to canal irrigation follow as consequences of the two main ones already noticed. It has been
mentioned that the introduction of canals has been detrimental to existing wells. But it is urged also against them
that they have caused the spread of the salty efflorescence
termed reh (see paragraphs 67 and. 74), in districts watered
by canals. I endeavoured in the last chapter (paragraph 74).

other
agahi't™anais.

•

spread of

reh, &o.

to explain the part which canals-play in the productioij. of
reh, and to show that they supply the water necessary to
dissolve the salts that lie below the surface and enable them
to be brought to the surface by capillary attraction. I have
pointed out, however, that, by flooding ,the affected land with
«iilt-]aden canal water, a remedy can be provided, and the
injured land be practically reclaimed by means of the canal.

92. Inundation Canals.^-ln the Gangetic system (to which
the perennial canals just described belong) the water of the drj'and rainless season is utilised. There is then little or no silt,
and the water serves rather as a substitute for rain than as a
In the case of the Inundation Canals, on the other
fertiliser.
hand, the silt-laden waters of the rivers ar*e carried at flood time,
to the higher lands, -and thus afford greater benefit to districts
where rainfall is deficient. As their name indicates. Inundation
Canals are of use only in the rainy season, and they are
taken off from rivers the banks of which are above the level
Such- canals are met with
of the surrounding country.
principally in the Punjab and in Sind. This system was in
vogue before the time of the English occupation of India, and
many of the canals, were constructed and worked by the
Natives themselves.
93. Canals or River-Channels from Spring-fed Rivers.—
These occur principally in Southern India, and do not differ
except in their origin and methods of construction and disIt has
tribution from the afore-named snow-fed canals.
£ 4

inundation

j^-ir^prinT-M
rivers.
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water is allowed to
the rivers of Southern India and to find its way into
the sea, whereas increased means of intercepting it before it
reached the sea Would result in a lai*ge amount of water being
saved for irrigation' puf^bs'e/s; Mr. Nicholson, in his " Manual
of Coimbatore," points out that much good might be done by
storing the water of gre^t rivers in reservoirs, and that it
would not only supply irrigation, but would prevent a source
of danger to the districts below, which arises from the sudden
rushing down of the river at the beginning of flood time. In
a Report on the Condition of Anantapur Mr. Nicholson instances that the water of the PenlieJr and the Hagari rivers
might be advantageously stored in this way, especially as the
districts through which these rivers flow are peculiarly
exposed to drought.

Soring'water

^^eii often pointed out that a great deal of

flo°wiM'i^uo''sla'°

^^^ down

" Tanks."

Waste of water iu
noe cultivation,

—

04^ Tauks. This term, as applied to the rain, stream, and
river fed reservoirs which occur principally in Madras and in
Central India, is an incorrect one. They are in reality Lakes
or Reservoir's formed by the erection of dams across depressions or valleys, and are fed either by the rainfall or by
juugle strcams and rivers. They are largely utilised in Madras
f^r'pice Cultivation, and it is certain that a very excessive
quantity off water is often used from them. I noticed this particularly at Salem.
Mr. Nicholson reckoned that in Coimbatore as mtich as'12'fiefet<deptrh'of watetina season was used from
tanks kept foT rice cultivatiom Frequently the tanks are.the
property of individ'uals or communities, and are managed by
them.
In some cases, howevery the Irrigation Department
undertakes the distribution of the water. .Better management
in the repair of tanks is a matter calling for attention, and will
be referred to later.
The supply of water from tanks which
are merely rain-fed must, at best, b^ looked on as precarious,
owiug to the Uncertainty qf the rainfall. Tank irrigation is,
however, preferred .tq, any other for rice cultivation, but a
cultivator will not bes^n to u^e a tank, .unless he knows that
there is sufiicient water in it, tp last him for his crop throughi

cu«ivation by
tank irrigation.

.

whole growth. If rtheftank; be full,, he grows rice if it
he grows other crops. The C|Ons^quence of waiting is
that a good deal of water(ia,waste4i by percolatio;^, and the
It is difficult to
tank may, after all, .pot ,.l3e a,y^ilablp.
suggest any remedy. *
,,,.,,.
.,i,
Though tanks occur mostly! in Southern India, yet they are
sometimes made in the rice-growing districts of Bengal or else
reservoirs are formed by throwing embaiiknients across drainage hollows or natural slopes of fields, and are used forirriga,ting
whej^, required, the banks
rice in the event of long droughts
Reports from
are ciit and the water is allowed, to flqfw put.
Chota Nagpur show that while in some parts, Palamau for
out

its

;

is not,;

,

,

,

,

;

;

instance, irrigatioti by these reservoirs is a necessity for rice,
More
in others, such as Lohardaga, only a few tanks exist.
might, however, be- easily ja^iade anjj tjie. rice be irrigated.
On occasions when drought has occurred, the villages that
possessed embanked reservoirs have sufi'ered no loss of rice

Tanks and
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once at Banda, for example, the banks were cut, the water
was led for four miles, and over 2Q0 acres of rice were thus
saved.
Even in the Central Provinces it is now under consideration whether in parts, such as the Handla and Balaghat
districts, tanks should not iDe constructed for rice irrigation.

—

95. Shallow Tanks or Ponds. These are the true Tanks,
for they are excavated reservoirs, and are not merely those

Shallow tanks
or ponds.

formed by embanking depressions or valleys, thereby holding
up the water that comes. The trxie tia,nks, only hold the rainfall of the year, and dry up entirely in the hot weather.
Where the soil is clayey underneatjh is the most favourable
spot for their construction
if the soil be sandy, without
clay beneath, the water will soon sink ' in and disappear.
They are, of course, simply rain-fed, and are met with not
only in the alluvial soil of Bengal and the Gangetic Valley,
but also in parts of Bombay and Madirais.
;

'

96. Wells.

—

have

left the consideration of wells until
include under this head some of the principal differences that occur between cultivation by wells
and that under other means of irrigation. Irrigation by wells
is at once the most widely-distributed system, and also the one
productive of the finest examples of careful cultivation. I
may faii-ly say that nothing in the. agriculture of India impressed me so muchas the excellence of the cultivation carried
on by irrigation from wells' (" gaxiden 'I'fland). This W£^s not the
case merely in one or two parts only, but in almost every instance where this system of cultivation was adopted.

now, so that

I

I

be in, the betel arid plantain gardens of Mdhim
the market-gardening of Meerut (North-West
Provinces),the " garden " land of Goimbatore in Madras, or that
of Gujrat and Hoshiarptir in the'Punjab, the finest cultivation
I have seen has almost invariably been that carried on by well
irrigation.
Here it is' that the gre^atest care is- given, and the
greatest economy used J it is for this land that manure is
most saved, and firom it every weed iS plucked away as an intruder here every inch is utilised 'for growing crops not one
crop alone, but often three or even four together and to these
crops the precious Water is dealt out, as it w^er'e, by measure.
To take a single instance :—^at Mahim the betel plant is
watered every sixth day until manure is applied to it, and, after
that every third day utit'il the rains come; sugar-cane once
every six days until the rains plantains similarly, and ginger
The explanation of the
at intervals of three dayg only.
excellence of cultivation as carried on by irrigation from
wells is found chiefly in the fact that every drop of water
has to be raised by the raiyat's labour and that of his
bullocts, and that the 'Well itself has often been built with
But I must not dwell
his own money and by his own hands.
on this except to say in regard to this cultivation that I can
suggest nothing 'in it to improve indeed, the people have
English
mastered thoroughly all details of the system.
farmers may well join with me and look on in admiration, and
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(Bombay),

;

—
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cultivation.
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" garden "
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—

;

;

Little or nothing
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should be the aim of every one interested in agricultural
in India to' extend this method of irrigation in
every way possible.
Further, as regards wells, one cannot help being struck by
the skill with which a supply of water is first found by the
native cultivator; then by the construction of the wells, the
kinds of wells, and their suitability to the surroundings and
means of the people; also by the various' devices for raising
water, each of Which has a distinct reason for its adoption.
All these are most interesting points with which I am not
called dn to deal, for I see little to improve ill them which
the cultivator does not know perfectly well. I would, however,
draw attention to Major Clibborn's valuable Report on the
Construction of -Wells in the North-West Provinces, where
many particulars as to wells and well irrigation can be found.

it
i

Ingenious devioes
of the native
cultivators for
raising water.

Comparison
of cultivation by
well or canal.

mprovement

97. As I have explained before, it is only exceptionally
that cultivation by means of wells can be brought into
comparison with that by canal irrigation, and it must- be
remembered th-at the value of the latter system consists in
the fact that canals can often be brought where construction
of wells is impossible. -Where the two systems exist near one
another I have sometimes had the opportunity of comparing
them.
Such was the case at Amritsar, Cawnpore, and
elsewhere; frequently,- too,, wells are used, as at Multan, to
supplement the canal supply antj to ensure the safety of the
crops. Not only are. the plots on, well (or " garden ") land kept
very much freer from weed^, but infiniljely more care is taken
with the distribution of well water than of canal water, except,
possibly, wheji the latter has to be raised by lift from the
canal before it can be put on to the land. When canal water is
available the tendency is great to let the water flow on just
No extra
as que would turn op a tap and, allow it to run.
labour is involved, and no extra charge is made for the quantity of w^ter used, as the -^.atf r ratp is solely for the area
brought to maturity. But in the case of a well, all water
raised has labour expended on it, and so. the cultivator is
careful that it is only used as the crop requires it, and that it
The very appearance of the
is made to go as far as possible.
The
fields under the two systems qf cultivation is diiFerent.
beds, or kyaries as they are termed in the North- West
Provinces, into which the plots are divided by means of
small embankments which direct, the flow of water to particular parts,, are numerous and small in the case of
cultivation by wells in canal cultivation, on the other hand,
they are few and large, Colonftl Forbes, the head of the
Irrigation Department, pointed out to me that for every bed
which exists in the case of canal cultivation there would
be from five to eight beiis on the same, area if a well were
,

.

;

;

used.
Loss by
percolation in
watercourses.

,,

,

Major CUbborn, in liis Report, remarks on the loss sustained
through percolation in watercourses, especially in the case of
long, canal channels, and in village watercourses. Well watercourses, on the other hand, are short and are well-made as com^
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pared with those of a canal. The canal courses in villages
are the property of the cultivators, and are made by them
but, as the villagers have no interest in the economy of canal
water, the courses are often badly kept, and the loss by
percolation is very great. Advance in this direction might irrigation
be effected if the Irrigation Department had more powers of mf^tiS™
construction and of improvement of watercourses, and if they overwltCT^*"
could recover the cost by a small rate. It is very difficult for courses.
an isolated cultivator to arrange for the water to run to his
The
field when it first passes through his neighbours' fields.
main courses, which are kept up by Government, are, as a
rule, in excellent order, and the loss by evaporation and
percolation is comparatively small.

Although there is a rule to enforce the making of beds or
compartments of a certain size, the raiyats who use the canal
water will evade the rule if they can, and the canal officers
In
find it difiieult and harassing to enforce it stringently.
districts to which canals have recently come, the people are new
to this particular mode of irrigation, and this fact aflfords

Waste of water
in "flow"
irrigation.

another reason for the authorities not wishing to press too
at first for compliance.
As a consequence, water, when
distributed from a well, is generally put on to just a suflScient
depth and no more, but canal water is often run on to an
Major Clibborn concluded from his
unnecessary extent.
investigations that rather more than three times as much
water is useki for irrigating an acre from a canal as from a
well.
The average depths of water used Were 0'9 inches from
wells and 2-86 inches from canals. This has led to a consideration whether, in future, canal water should not be supplied by " lift " only, instead of by " flow " but it is felt that
the plan would not work, inasmuch as a cultivator will often
wait until the last moment, in the hope that rain may come
and so enable him to dispense altogether with the canal water,
or rather, with having to pay the rate for it. Thus, very frequently, he will not take the canal water until positively

much

Should all canal
water be raised
by "lift"?

;

obliged to do so. Had he then to raise all the water by " lift,"
he would not be able to get enough labour to irrigate the
whole area in the time, and the canal would fail in accomplish-

ing

its object.

Similarly, all attempts at devising a scheme for

payment

of

water by the quantity used have failed.
At Multan, Ferozpore, and Shiyali, I observed instances
of beds or compartments being made too large at Hospet,
on the contrary, far more care was exercised, and the compartments were not much larger than in " garden " land.
In the Punjab it is found, as the result of increasing
canal irrigation, that the tendency is to grow more wheat.
This is the case whenever the canal runs long enough to
supply moisture for sowing the crop, inasmuch as a single fall
of rain afterwards, about January, suffices for wheat.
A disadvantage in cultivation by canals as compared with
that by wells is that in the latter case a man has always some
work to do, and is more independent than if he relies on a
canal which may only be let on to his land at intervals.
;

f^f^'^ii^'to
payment of
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Hence when therp is the chance of giving the land a good
soaking the, tendency is ,to put a great deal more water on it
than is really necessary.
Again, a raiyat is not so careful in levelling his field when
he uses canal water as when he has to raise water from a well,
and thus waste is incurred with canal water.
"Overlanarooneequent
iSiratfon.

98. This leads riie to the consideration of the " overCropping" of the land, consequent on the introduction of canal
irrigation.
The Report of the Famine Commission records
instances where deterioration
of soil has followed the
coming of canals into districts previously unsupplied by them.
Undoubtedly, with the introduction of a canal into a district
comes also the tendency to force the land to bear more crops
than it ought to, unless it be plentifully supplied with manure,
which is seldom the case ako, the careless use of the water
causes the washing-out of those constituents of the soil which
should form part of the crops. Moisture and heat are necessary to bring the soil-constituents into activity, but overwatering not only produces a state of stagnation and coldness,
but goes farther, and actually removes the very plant food
which it has been instrumental in bringing into an assimilable
;

kind of water
"°^^"

Preference of
cultivator for

^

™

'

condition.
It is necessary to make the reservation here, that much
dcpeiids on the kind of water employed.
If it be what may
be ternled a " poor " water, that is, one without,' any silt, or
with but little mineral salts in it, the effect will "be a " washing-out " one, but if silt be brought with the water, or if it
contain fertilising salts, the result may be a " renewing " one.
It is often the case, that canal bank? are cut, and that the
water is let on the land for the sake of the silt, the pi'inciple
of this waste of water being that the more water that is used
the more silt is there deposited. Thus, the Tanjore Delta,
which is all rich rice land, has been formed entirely bj' silt
brought down from the river Goleroon, a branch of the Cauveri.

9^. Where both Canal and well water are available the
preference of the raiyat is very marked for the latter, more
He calls the canal water
especially for his " garden " crops.
" cold," the well water " warm ;" and when the well water
is brackish (khara) it has in his eyes particular virtues for
certain crops, especially tobacco, which the " sweet " (meetha)
canal water does not possess. As to one being " warm " and
the other " cold," there is a certain amount of truth in this, for
irrigation is employed mainly in the cold season, when the
canal water is the colder of the two j besides this, the canal
water often comes over clean river beds, straight away from the
melting snows, whilst the well water is below and is impregnated with the earth's salts. The chief reason, however, is,
I believe, that over-watering with canal water brings about
a cold and stagnant state of the soil, such as happens with an
imperfectly drained clay soil in England, and causes a " chilling " which the well water, since used in lesser quantity,
does not produce. In reading papers which have been written
on this subject I have been amused to notice the speculations

Canal Water and^ Well Water Compared.
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indulged in on this point, whereas in none of the investigations has a single record been given of the actual temperature of either the canal or the well water. The speculations
as to the particular salts contained in either well or canal
water are equally random. For example, one writer speaks

between oanai

and well water.

"compounds

of ammonia and lime," these being, as yet,
science
another is not afraid to say, " the
" superiority of cultivation by wells I attribute without
" hesitation to the presence of lime," and this without any
analytical data whatever to support the assertion.
These
points I name as showing the desirability of associating in
any future investigation a scientific man with knowledge of
chemistry. It is only fair, however, to Sir Edward Buck to
say that he did take the precaution to have an analysis
of the water made when he was investigating this question
of relative efficiency.

of

speoniationsasto

unknown

to

;

Need

ot a

chemist.

I was led to examine this! question myself, so far as occasion
^^^™^^^^^l
permitted, and, in April 1890, 1 was conducted by^Mr. Holder- nwiwrs.
ness, the Ulrector of Agriculture in the North- West Provinces and Oudh, to a village named Rawatpur, not far from
the Cawnpore Experimental Farm. Here a well was shown to
me which was considered to yield water especially gpqd for
the tobacco crop, and to be much superior to the: water,
from the canal (Cawnpore branch of the Lower Ganges Canal)
which flowed near by. I took samples of the well water, and
Mr. Holderness subsequently collected others from the
canal supply. These I sent, to my laboratpry in jLondon for
analysis.*

The composition of the two waters may be represented as
follows, the quantities being stated in graiins per gallon
:
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From these figures it will be seen how very marked is the
difference in the amounts of solid constituents contained in
the respective waters, the canal water having only 15 grains
Lime
to the gallon, as against 72 grains in the well water.
does not constitute a leading distinction altogether there are
3'36 grains of lime in the canal water and 7'56 grains in the
well water.
The divergence in magnesia is much more
marked.
It is mainly, however, in the soda salts present
that the waters differ, and in the nitrates, chlorides, and
sulphates.
The canal water contains 1-40 grains of soda, but
the well water has no less than 20' 53 grains per gallon.
Chloride of sodium (common salt), nitrate of soda, and
carbonate of soda, with carbonate of magnesia and sulphate
of lime, constitute the special properties of the well water.
It is further noticeable that the well water does not contain
more, but rather less, potash than the canal water, and that
it is as salts of soda, and not of potash, that the greater part
of the salts exist, in the former.
This I was hardly prepared
to find, fully expecting that nitre (nitrate of potash) would
be present to a large extent.
Repeated applications of the well water would, accordingly,
be equivalent to a manuring with readily soluble salts such
as nitratf of soda, carbonate of soda, common salt, and salts
of magnesia.
To this is, no doubt, due the believed fertilising
quality of the wpll water in other words, it is owing to the
large amount of salts held in solution.
Incidentally it may be, m-entioned that, as regards organic
purity, both waters are good, and have but little ammonia,
though a water with so much salts dissplved in it as the well
water has would probably not be palatable.
This is but one analysis of well water, but, froni my
observations, I am sure that the composition of the water
varies very greatly in different parts.
In some cases the
salts, instead of being beneficial, are considered hurtful to
crops.
A chemical study of this subject would lead to
interesting and useful information, and give definite knowledge instead of the present uncertainty that exists.
I have found a record of two analyses of Ganges river
water, taken at Benares by Mr. G. Venis, which show the
total solids contained in the waters to be 16'52 and 19'95
grains per gallon respectively. These figures do not differ
widely from my own. The dates of Mr. Venis's samples were
December 19th 1888 and February 6th 1889.
;

'

;

Need

of f urtlier

chemical study.

Analyses by
Mr. Yenis.

Bemoval

of

superfluous
water.

100. Having spoken of the means of supplying water, it is
weir to mention also means of removing water, or rather, of
preventing the harmful effects of a rapid flow of water. Some
Thus, improvement of
of these have been instanced already.
land cut up by ravines has been spoken of in Chapter V.
paragraph 70, subsoil drainage and damming up of rivers, in
paragraphs 90 and 93 of the present chapter. A further plan
is

that of embanking arable land, in order to stop the rapid
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flow of water over its surface at the beginning of the Embankment or
"^°
rainy season. It is in the Central Provinces, perhaps, that ""
Much
done in
this has been most efFectually tried, for it has been found
that by embanking fields the rich topsoil is not washed vino^
away, and a quantity of water is also held up, which comes
in usefully for irrigation later on.
Great encouragement has
of recent years been given to the spread of this practice, more
especially by the issue of vernacular notices to the effect that Encouragement
^° p'*"*'"'
such improvements will be. exempted from. assessment at the
^j YJ^
next Settlement. The Administration Report of the Central
Provinces for 1888-89 says, on page 8
:

"The

failure of rain in October 1888 showed the advantage of
land, the 'bunded' fields retaining moisture enough for
" sowing, whilst the open land was hard and dry."

"embanking

In some parts of the Central Province^ it is found that by
holding up the rain water a crop of wheat can be taken after
the rice crop is off. Irrigation has even been proposed for wheat
itself, but there is considerable fear that the crop will be attacked
by " rust." In the absence of embankment or bunding of
land, as it is termed, it is found that manure is not properly
used, for, if put on, it woiild be washed away to a considerable
extent.
It is well to point out that it is not so much the total
quantity of rain that falls, but the amount that falls at one
time, that may do harm to the land.
It is possible that a good deal of existing swampy land
might be reclaimed by draining the water off, but this could
hardly be carried out unless a Government grant for df ainage
purposes were made.

™'^'^'^
fj^^^'^^/^^

101. I might now indicate, by way of instances, some districts Districts in need
which came under my notice, and which stand in need of frri^Sfn.
further irrigation. In the Punjab, Multan and Hissar are two me Punjab.
places where a quantity of land could be brought under cultiThe success of the
vation if canals were more extended.
Sidhnai Canal has been mentioned, but there is also a great
unwatered tract enclosed between the rivers Chenab, Ravi,
and Sutlej. The land here is rich all it wants is water. At
;

Hissar, too, the canal supply

is

very' uncertain.

In the North-West Provinces, Mirzapore is badly off for irrigation there is none from canals, and but little from wells.
Agra, Gwalior, and Jhansi are all precarious tracts. The first
named is on the edge of the" shrinkage " of the monsoon, i. e.,
the monsoon rains may stop short before reaching them.
Gwalior is likewise badly placed the wells are 60 feet deep or
more, and the district is too far ofi" for irrigation to be satisAt Jhansi, wells are over 40 feet
factorily brought to it.
bunding, as stated, is being tried here. There is also
deep
scope for extension of well digging near Cawnpore.

North-west
^'^"'™^=-

;

;

;

In regard to Bengal, mention has been made of the good that
would follow the making of irrigation reservoirs in Lohardaga
(Chota Nagpur), and Mr. Basu mentions tracts in the valley

Bengal.

Water.
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Amanat and the plain of the river Son where irrigation
canals and reservoirs could easily be made.
In R^jputana, Ajmere is known as a precarious district
which the monsoon frequently does not reach. Parts of the
Deccan, again, stand much in need of irrigation, whilst, coming
down to Madras, we find numerous other instances. Anantapur is one of the driest districts in the Presidency, being
badly situated for both the south-west and the north-east monsoons.; there are only about 37 wet.days in the year, and, with
an annual rainfall of only 23 inches the water soon dries up.
Tanks are, therefore, very uncertain. Bellary, Kurnool, CoimAt
batore, and Madura are also very precarious districts.
Bellary the wells have to be made in the solid rock, and are 45
Kurnool
feet down ; there are no canals, and but few tanks.
has few wells, the supply of water is poor, and the water itself
often brackish. Coimbatore, being situated on high ground,
has no irrigation except from wells, and they have to be taken
about 45 feet down, and through rock. At Madura there is
great want of water, and all the tanks have been made that
can be made both canals and wells are, accordingly, wanted
here.
The possibility of extending wells in the Madras
Presidency is shown by the fact that, during the recent
distress, in the Chingleput district alone the Government have
advanced 2| lakhs (say 20,000 I.) to eng,ble 19,000 more wells
Mr. Nicholson has pointed out, also, that the
to be begun.
waters of the Penn6r and Hagari rivers might usefully be
stored for irrigation purposes also that a storage scheme for
KallapUram, whereby 2,000 acres might be irrigated, is quite
feasible.
The centre of Mysore is another part which is very
poorly off for water, and wells might, with great advantage,
be constructed. The possible advantage of tanks in certain
districts of the Central Provinces has been indicated, as also
the benefits that would follow the embanking or bunding of
land.
The Saugor district is a case in point.

of the
Biljputami.

Deccan.

Madias.

;

;

Mysore.

Central Provinces.

Interdependence
of water and

manure.

102. There is a matter which I do not wish to pass over, but
the full consideration of which I postpone to the next chapter
The one
I mean, the interdependence of water and manure.
without the other is productive of but limited good, and, in
most cases, it may be said thajt either of them alone is useless.
An estimate given by Sir Edward Buck, in reference to land
near Ajmere, expresses this point as follows
" Irrigation
" from tanks is lavish, and it is put on to lands which it has
" robbed of its fertility, as the manure supply, before
:

" deficient,

"
"
Agency by which
improvement of
agriculture by
better supply of
irrigation may

be effected.

is

now

totally insufiicient to

—

restore

fertility.

Given unlimited manure, water will raise the rental of land
to Rs. 50 an acre with no manure it will sink to 1 R. an acre."
;

103.

We

must now consider how the extension of the

different systems of irrigation, according as they are best
suited to each case, may be carried out.
Where minor works have to be constructed, such as the
digging of wells of a moderate depth, the making of shallow
'
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tanks, and the embanking of land, these may be entrusted to the Minor works may
people themselves, aided by a judicious system of "advances" peoptethem'-""
of Government money for the purpose of 'l^eginnipg such works,
eo^l^^^l''^
To this system of advances the name " tapcayi " is given.* In
a, later paragraph I will, en4ea<vQur,iq show
what improvements in the working of this ,system may be effected. But Major works
for all works of greater magnitude, such as the carrying Sr"uotedb™"
of canals over the country, the taking of channels from eovemment
rivers, the formatiqn of large reservoirs or Ijknks, dependence
can alone be placed on Government, jt i^ true that in former
times the people themselyes made inundation canals, and
constructed large reservoirs which, are still objects of admiration, but the people are n,ot s,o, likely now to construct fresh
ones, but rather to rely on the Goyerijifnent besides this,
whatever may be said of the excellence of the earlier constructions, the engineering skill of the irrigation Department is
now able to carry out more effectual and lasting work. It is
to assist the people in works which they can carry out themselves, and to do what they, cannot do, that the efforts of
Government should be put forward. The initiative must now
rest more than ever with Government, and, as I have pointed The duty of
out, a careful enquiry i§ necessary in the case of each separate Departments.
;

district, so as to ascertain exactly whg,!b,it^ irrigation require-

ments are, and how; best tji^ey may be met. It should be a main
duty of Agricultural Depj^rtjiients to set on fqot such enquiry.
104. The last paragraph leaves, still open -for further consideration the agency by which wells of more than ordinary
depth, or those which have to, be madeu^der .circuinstances.qf
special difficulty, are to be cpnstr noted.. To give instances
In the Coimbatore district of Madras the wells are frequently
in rock, and are larg^ and costly, .the depth varying from
lo'feet to 40 feet, while they, have to be wide also, in order to
include a spring within the area. At .BeHary, sipailarly, I
noticed that wells had to be cut through roc.k to a considerable
depth, and had also to be made very large. Mr. Nicholson, in
his " Manual of CoimbatOre," speakfe of wells as " being the
" m&,instay of revenue and the raiyat'' abd he says
" Unless
" by great irrigation schemes or development of wells, it is
" not probable that production can keep pace with human
" reproduction."
In another place he says
" Well irrigation
" alone prevents minor famines " but he also instances
frequent cases where " wells have been begun and given up
" because of the interposition of impenetrable rock." In my
own enquiries in these parts I found that the cultivators often
shrank from, tftkiH^ 'Government advances for digging wells,
because of the chance of rock intervening, and the consequent
they might have to go to an
difficulty of cutting through it
uncertain depth, with the chance, of not finding water soon
:

—

i

,

:

:

—

—

;

;

—

a system by which advances of aioiiey at a low rate of
by Government to cultivators for agricultural improve-

" Taccavi system
interest are given

ments, and mainly for the digging of wells. The rate of ihtsrest charged
i pie per rupee per month, or 6^ per cent, per annum.

Y

24266.

F

is

ThemaWngot
i^'J'"™""^^
instances.
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make the well profitable to work, and thus they
might expend the whole advance and yet not obtain water.
The ignorance of the raiyat in the matter of " blasting " of

enbugli to

rock
Construction ot
wells

bj Govern-

ment,

is

a further hindrance.

worthy of remark that in the last great Madras
famine it was the deep wells that held out, so that a
It is

decided advantage follows their construction in precarious
an advantage which must be looked on in the light
of a '^ protective " measure, and not as distinctly remunerative.
It appears to me, therefore, that in cases of difficulty,,
where, on account of deficient rainfall and absence of canals,
the agriculture absolutely depends upon wells, it is fully
worth considering whether Government might not undertake
the construction of wells.
In other cases, however, it is
probably better that the cultivator shottld be encouraged to
construct wells himself; he chooses his own spot (and no
.engineer could do it better), and he employs his own labour and
materials.
Wells could undoubtedly be constructed more
cheaply with the landlord's materials than with those which
the Government would have to obtain and bring to the spot.
It is only in exceptional cases, therefore, that I consider the
construction of wells by the State is desirable.
But it would
be easy, in many cases, to make the 'systeia of Government
advances more known and more popular, and to induce the
cultivators to avail themselves further of its advantages.
Major Clibborn, in the Report already referred to in paragraph 97, concluded that, as regards the North- West Provinces, a rate of Rs. 2 per acre of annual irrigation would
cover the outlay of construction of wells. The cost would,
of course, vary in different parts according to the depth and
nature of the soil passed through. But it must be remembered
that Major Clibborn was dealing with alluvial soil and not
with hard rock, such as is met with in Madras. He reported
that Government could not safely undertake the construction
of wells on a large scale, but that they must leave this to the
landlords (zemindars), and to the working of the taccavi
system. (See footnote on page 81).
Since my return from India I have heard from my friend,
Mr. R. H. Elliot, of a scheme which he has laid before
the Government of Madras, for the digging of wells by
Government in unoccupied fields, and the loaning them out
to cultivators at "wet" rates of assessment.
In Madras, it
mi^st be explained, the waste land belongs to the State,
and it is not an uncommon practice for a raiyat, after
cultivating a field for some time, to throw it up and to take
another, the field so thrown up remaining in the hands of
Government until a fresh tenant is found. In this way
enormous quantities of land may be in the hands of the State
Mr. Elliot now suggests that if the Governat one time.
ment were to dig wells in these unoccupied fields, or perhaps
even on waste lands, and thus gradually turn them from
" dry " to " wet " lands, not only would the country be protected against famine, but the revenue might, in the end, be
districts,

Proposed scheme
in Madras,

Management and Repair
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of Tanks.

very greatly enhanced. Such a project is one which would
carry with it great benefits, though it is obviously only where
a Land. System similar to that of Madras prevails that it could
be adopted.

There is no doubt that a great deal can be done in improving the water supply in precarious districts, if Govern£
n"^
;i
t
1
j.i_
ment are prepared1 to look
on the measures taken as those or a
This
"protective" and not purely a remunerative nature.
is well expresseji in a note by Colonel Mead, Chief Engineer
for Irrigation, Madras.
He said, in 1887,
J.

"
" if

,

Much

can,

n

Mucli can be doDe
if Government
areprepar^to
regara -works 83
"proteotire
measures."

no doubt, be done to improve the existing supply to tanks

Government

are prepared to accept the benefit to the raiyat as a suffi' cient return for outlay incurred, and to consider the works as entirely
" protective in nature."

105. I found a very general expression of opinion, both in ^'J^™™^'?^
Madras and in Bombay, that the management of small tanks the people.
should be left in the hands of the village communities, or else
be under the Collector of the district, and not be administered
by the Irrigation Department. At Belgaum there are a great
many tanks, and these are managed by the villages, the water

being

let

out for a group of 100 fields at a time, the raiyats

among themselves how it is to be used.
On the other hand, the management of canal branches by

settling

the people has been tried and has not been' found to be successful.
Thus, the Eastern Jumna Main Canal was made by
Government, but the branches by a joint-stock arrangement of the cultivators, the Government advancing money
for the purpose. The cultivators, however, could adjust neither
the sharing nor the payment among themselves, and Government had finally to take the management into their own hands.
It has been found also in Southern India that there has. been
considerable neglect shown by the people in keeping irrigation
channels in order.
The people allow underwood to grow,
and let the leaves fill up the channels and there decay
one place after the' other becomes malarioas and the people
leave, going higher up the stream.
So, too, in other parts
weeds are allowed to overgrow tanks, and then the
people go lower down, and leave the Government to clean out
the tanks.

MBuagement of
by°tSe*'p™pte'
satisfeotory.

'
•

.

106. Improvement can certainly
be eiFected in providing for
"
,,
!
T
1
TIT
TWT. 1
the more prompt and better repair oi tanks. Mr. JNicholson
in his " Manual of Coimbatore " mentions the case of
Kondampatti village, in Udamalpet, where the repair of a
large tank is quite feasible.
In Bengal, Burdwan is mentioned
as a part where repair of tanks is difiicult, and Palamau
as a division where there are many reservoirs which are
out of repair.
Once when at Poona, I met a number
of landowners and others interested in agriculture, and
an unanimous opinion was expressed by them in favour
of the management of. small tanks by the communities themselves and not by Government, and especially that the
repairing of these should be left to the village communities.
The same opinions were expressed to me on the occasion ol
-"^

,

1

,

,

•

f2

;

1
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a similar gathering at Madras. Going on from Madras to
Madura, and then to Coimbatore, more precise particulars
were given me, not by landholders, but by actual cultivators.
In the Madura district, where there is much tank irrigation,
there were complaints of the difficulty in getting repairs done,
and a desire was expressed that this work. might be put under
the Revenue Department rather than the Department of Public
Works, the Collectbr being considered the. person who knows
the wants of the people best. The cultivatpfs instanced the
delay that takes place when a tank wants repair how that
when the Tahsildar hears of it he goes to the divisional
officer (Assistant Collector); the
latter to the Collector;
the Collector to the Executive Engineer of the Public Works
Department; the Executive Engineer writes to the Superintending Engineer (stationed, in this case, at Trichinopoly,
there being only one such officer for three districts) he writes
to the chief office at Madras, and says whether itis a matter of
first or second importance, and so on.
Altogether it is a long
business, and in the end the year's crop is generally lost. Under
the old system, I was told, the Executive 'Engineer was the
direct subordinate of the Collector, and small works requiring
no special skill could be effected at once by the Collector's
direction.
It was, of course, necessary for large engineering
works to be enquired into and to wait, but three-quarters of
the " major " work (anything ov«r 200 acres of ii-rigation being
considered "major" irrigation) was simple work of repair,
putting up bunds, digging channels,, digging tanks, &c., which
any workman could do, and which needed no particular skill.
It would appear desirable, from what I gathered, that there
should be a classification of tanks, and, in accordance with
this, it should be: determined which tanks should be managed
and repaired by Government, and which by the village communities.
It is clear, anyhow, that good might be done by a
simplification of the process by which repairs are effected.
Necessarily there must be official enquiry as to any work of
magnitude, but in- nine cases out of ten the repairs required
are those which Jcall for immediate attention,- and which,
if neglected, may produce very much aggravated consequences.
If the circumlocution that has been instanced could be
avoided, and a certain amount of discretion and executive
power be given to the CoUectbr to have theise I'epairs effected
at the time, the local needs would be more, readily met, and
" "
expense be, in the end, spared.
;

;

Clasaification of
tanks desirabTe.

'

The system of
taccavi oclvanres.

me to refer to the system of Government
known under the name taccavi* Though not con-

107. It'remains for

advances

fined to the purposes of digging and repair of wells, it is
mostly for these that the advances are used, and they are the
schemes which are the most satisfactory in their working.
Advances are also given for embanking, of land, for purchase
of cattle, purchase of seed, and occasionally to assist in payment of debts. The advances are made by Government at a
moderate rate of interest (6J per cent, per annum), and are
*

See footnote on page 81.
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intended to save the people from being compelled to resort to
the money-lender or baniya, who charges a rate of 12, 18, or
more per cent., and out of whose clutches the cultivators
seldom get. The plan is an excellent one; but its success
depends entirely upon how it is worked, and how nearly it is
brought home to the people, and is adapted to their means.
What is still requisite is, to make it clear to the cultivators that
the system' is one that will benefit them, one that will enable
them to benefit .themselves.
If this idea could be once
thoroughly grasped, the advantages, not alone to the people,
but to the Government, in the form of an increased revenue
from the land, would be very great.
Anyone going through the country as I did, could not fail to The different
be impressed forcibly with the difFerence between the way in ZZ^rZ^^d^
which the taccavi system is worked in one part and that in different parts.
adopted in another, and also with the dependence of the system,
for its success, upon the energy and interest of a single
individual, this being, as a rule, the Collector or Deputy Com
missioner.
"Whilst the system is popular in some districts
for instance, in Belgaum (Bombay), the Native State of Kapurthala, Multan, and other parts of the Punjab in others,
such as Aligarh (North-West Provinces), it is reported that
" the people will not have it on any terms " and in Madura,
Coimbatore, and other parts of Madras the complaints are
great as to the difiiculties put in the way of making use of
the advances for the digging or repair of tanks.
When advances are made by Government agency the
returns show that it is but seldom that there are arrears of
any long standing, aiid the State loses very little on this
account. The objections of the people to avail themselves of
the advances do not arise alone from difficulties put in the way,
or because the advantages of the system have not been sufficiently impressed upon them, but largely, also, from their own
fault, their careless and improvident habits, their suspicion, and
their inability to appreciate what is intended for their benefit.
The most important factor in removing these hindrances is
the personal interest and activity of the Collector 6r Deputy
Commissioner.

—

;

.

The cultivator will often prefer to resort to the money- ^fouMvotora'
lender, because the latter gives him the advance at once, tothetacmvi
^•''°™'
because he asks no questions, and does not insist upon the
money being devoted solely to the particular purpose for
which it is given he does not come round and see that' the
Work is being carried out, but allows repayment at leisure
lastly, he has no intermediaries who require to be "feed."
When, however, a cultivator applies for a taccavi advance,
he complains (and frequently with reason) that the delays are
long, and that the enquiries are put off" that he has often to
wait several days at the Tahsildar's office before that official
will attend to him, and that, in the end, the advance frequently
comes too late to be of any use
that he is bothered by
minor officials who come to see that he has not used the
advance for other purposes by others, again, who come to
;

;

;

;
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" pass " the work; but who one and all require their " palms
to be "greased; " and that the money/ thus filtering through
several hands, never comes to him, to the full extent of the

advance

;

payment

lastly,

that the Government insist

of interest

and repayment of

loan.

on punctual

Thus the raiyat

comes to undervalue the advantages of the taccavi system,
and resorts to the easier method of going to the baniya,
though it may be dearly bought in the end. Then, having
once obtained the money, he will often u&e it for marriages
and for other extravagancies rather than for the presumed
object, and thus he gets involved deeper and deeper in debt.
Scope for
exteucUd
adaption of
the^oceooi
,

Nortb-West
Provinces.

108. I will now give some instances of the need that exists
the cultivators to be made more acquainted with the
advantages of the taccavi system, and also of the need for
better administration of the system.
for

At Rura, near Cawnpore (North-West Provinces), I saw a culiivator
who was constructing a masonry well at a cost of Rs. 1 50. This was
intended to irrigate 25 acres. The cost was being paid partly out of the
man's savings, partly by gifts from his family, and the remainder was
borrowed from the money-lender. The man knev} nothing about Govemment advances. Other cultivators here said the same thing.

Fiinjab.-

In the Punjab Administration Report for 1888-89 it is noted, in regard
" Tahsildars need constant reminding of the
to the Grurgaon district
" desirability of encouraging advances.
lot has been done in Rewari,
" but there is no reason why the number of wells should not be doubled
" in the district
The
also well repairing ^lipuld Ise done by taccavi.
" payments, when advances are made, are very punctual."
:

A

;

Bombay^

At Ahmedabad (Bombay) I found that the
made use of. The Mamlatdar did not like the

taccavi

advances were not

trouble attaching to
his objection was, that he had to keep separate accounts for them.
Central Fro-

them

;

In the Central Provinces, at Saugor, bnly two wells have been dug by
means of Government advances in the last three years. Of Dongasara it
is reported, " There might be more wells here, and the malguz'an (land" lords) could easily make them."
The Chief Commissioner (Mr.
Mackenzie), in his proceedings for the year 1888-89, points out that if is
not the debt to the haniyd that ruins the raiyat, but the high rate of
interest, and the way he is cheated in settling his accounts with the
baniya. Also he instances a case where in one division there was an
extremely high mortality of cattle, and where the people would surely
have been glad had help been given them and yet there was not a single
loan for purchase of plough cattle, and this entirely because the Deputy
Commissioner did not trouble about it.
;

Speaking of Bilaspur, Mr. Mackenzie says, " The fact is, that the granting
" of loans is opposed by the whole weight of the treasury and tahsil
" establishments, and it is not till a Deputjjr Commissioner has made it
" plain that no obstruction will be permitted, that people are able to
'

" obtain loans with reasonable facility."

When at Madras, I met in conference a number of landholders they
one and all spoke of the difficulties in the working of the taccavi system
and at a similar conference at Poona it was remarked that local officers
did not trouble about taccavi because it entailed extra work on the
Mamlatdan, Tahsildars, and others, and they had to keep separate accounts
;

;

for
Hadras.

it.

my tour in the Madras Presidency, I came across many instances
of the non-use of taccavi advantages. At Saleni I found that only four or
five wells had been sunk in the last two years by Government aid.
The
people preferred to borrow locally at 12, 15, or even 18 per cent., and not
to be restricted in their application of the money. At Avenashi (CoimDuring
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tatore) raiyats borrowed locally at 12 per cent, in preference to using the
loan.
I was told that in Tinnevelly the risk of taking the
taccavi advances was, that if a man took a loan and tried to dig a well,
he had to jiay whether he was successful or not, and the rocky nature of
the ground made the attempt very uncertain. In cases where a man has
tried and failed, I think, possibly, the rules might with advantage be

Government

relaxed.

In many parts of Bengal the landlords (jiemindars) have no direct Bengal,
interest in the produce of the land so long as they get their rents, and
they are often too encumbered to lay out capital in water supply the
raiyats are too poor to do anything unaided, and, in consequence,
reservoirs that used to benefit low-lying rice fields have fallen out of
repair, and no fresh ones have been constructed.
;

109. By way of contrast, I may now mention- cases where
manifest advantage has followed the energetic administration
of the taceavi system, and the popularising of its objects and
advantages.
In the Punjab Administration Eeport for 1888-89 it is said " The
" increased resort to taceavi is in many cases due to the personal influence
" of Deputy Commissioners." Again, "In the Montgomery District the
" system of advances is undoubtedly popular."
:

enl'^et^jj.
ministration of
eylteS!'"^

Punjab.

In the Multan district I found that the Deputy Commissioner had, in
the last year alone, given Rs. 28,000 in taccavi advances for the digging of
wells to suppletteni ike supply of water from the Sidhnai Canal.
In Belgaum (Bombay), and entirely through the personal energy of the Bombay.
Collector and District Deputy Collector, advances to the extent of between
thirty and forty thousand'rupees annually have been made during the last
four years, and the number of applications have averaged 748 per annum.
Advances are made for' well and tank digging and repair, for embanking,
for removing rank grass and weedsj for levelling ground and making rice
fields out of dry land, for purchase of seed and cattle, and for cutting
away prickly pear. The District Deputy Collector (Honourable Gurshidapa Virbasapa ), who was in charge of two divisions {taluhas) seven years
ago, took a personal interest in the matter, and by himself explaining to the
people the advantages of the taccavi system induced them to take it up.
The Collector, Mr. Muir, issued circulars in the vernacular, and now all
"the seven talukas of the Belgaum district have adopted the system.
During the seven years there has not been one bad debt, and so much
work has been thrown on the Mamlatdars that three extra clerks have
had to be obtained for this work, the cost being paid out of the taccavi
grajit.
The I)istrict Deputy Collector explained to me that everything
depends on the prompt examination of applications, and on not keeping
the applicants waiting about at the Mamlatdar's office, or sending them to
and fro repeatedly. The only reason that advances were not even more
"used was, that the people had already mortgaged their lands so much
for other debts that they had no security to give for the Government
.advance. He was of opinion that it was absolutely necessary for the
people to be ready with their payments on the day fixed, and that it would
not do to allow them any laxity. With this opinion I am inclined to
agree and, though at first I thought that where security was good some
liberty might be shown, I now believe that strict enforcement of payment
when due is advisable.
;

At Wardha, in the Central Provinces, through the personal energy of
Colonel Scott, taccavi 9,dvanbes have been largely made, and in the Central
Provinces generally, encouragement is given to the taking up of the advances
hy distributing vernacular notices (sanads) announcing exemption of
improvements from assessment at the next Settlement. Mr. Fuller, in his
Annual Report for 1888-89, as Commissioner of Agriculture, speaks of the
necessity for the distribution of these notices, and deprecates delay in
dealing with applications, pointing out that people should be let know that
they can get advances without expense or trouble being entailed on ihem.
F 4

Central Pro-
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Mr. Fuller reports, further, that very great progress has
heen lately made in the amount of the loans advanced under
the Agriculturists' Loans Act (No. XII. of 1884). The figures,
for the last three years are as follows
Ybak.

The

taccavi

system in Native
States.

Jeyiwre.

Kapurthala.

—
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111. The foregoing instances show clearly how much has
been done, and also how much can still he done, if only the
matter he made a personal one. Were further demonstration
needed, it would be found in the case I have mentioned in
paragraph 101, viz., that during the quite recent distress in
Madras the Government advanced money to the extent of
20,000 I. in the Chingleput district alone to enable 19,000 new
wells to be begun.
Besides this, nearly 10 lakhs (say 72,000 I.)
were advanced in the Kurnool, Bellary, Anantapur, and Cuddapah districts for well digging, and 1| lakhs (say 9,000 I.)
under the Agriculturists' Loans Act.
The want of capital on the part of the raiyat is undoubtedly
a main source of the difficulty in enabling him to undertake
the construction of wells,. tanks, &c., on his own account, and,
therefore, the aid of Government may most advantageously
be called in to assist him and to better the agriculture of the
country. But it is incumbent that every reasonable difficulty
that stands in the raiyat' s way, and which prevents him from
availing himself of the advantages, should be removed,
I do not say that the objections and complaints of the cul-

Necessity for

alSraWefana"
°'

°,™i^'at"'|

tivators are valid ones in general, or that the indifference of
the people is not mainly their own fault, but there are ways
in which procedure may be simplified, and the system of
advances be made more popular. And here, while suggesting
some improvements, I would desire not to be misunderstood,
nor to hint in any way that Government are not fully alive to
the importance of urging, on their district officers the carrying out of the system nor, again, am I forgetful of the great
good that has been done in the past. But the subject is one
which cannot be forced ,too often or too strongly upon the
;

notice of

Government and

its officials.

112. In the first place, the issue of vernacular notices, setting ways in wMob
forth the advantages of tacc0vi advances, should be more system^may be
widely adopted, and these should :be supplemented by the popubr*"""^
personal activity of the district officer. In certain cases, as
has' already been done' in some parts, there might be added
special inducements to the taking up of the advances, such as

the securing of exemption of improvements from assessment
I am quite aware that
at the time of the next Settlement.
the Government have declared in India generally that they
will not tax improvements effected by private capital,
including those made by means of taccavi advances but, as a
matter of fact, this promise is rendered nugatory in many
parts, inasmuch as taxation is raised, not on account of the
improvements directly, but on the general grounds of rise of
prices, construction of new roads, extension of railways, and
consequently, there is no
other means of communication
certain security under the present system that private
improvements will not be taxed. As long as this continues

Tiie non-taxation

°

•

;

;

will certainly act as a ba.r to agricultural improvement, and
will prevent the outlay of private capital On wells and minor
I think, therefore, that the system
works of irrigation.
it

t

™p"'™"™'«-
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should be relaxed, at least to the extent of securing to .the
digs a masonry well that he shall not be directly or
indirectly liable to any rise of taxation on account of the
improvement which he has effected by the expenditure of his
private capital upon it.

man who

doubt that had such a provision existed in
name, a great many more irrigation
works would have been carried out by private effort. A
In a Resolution of the
single instance will make this clear.
Revenue Department of the North-West Provinces and Oudh,
No. 898a. of 1889, a comparison is drawn between the four
districts Ghazipur, Jaunpur, Ballia, and Benares, which are
under permanent settlement as regards the Land Tax, and the
adjacent and similarly situated districts which are temporarily

There

reality

is little

as well as in

settled, and, consequently, are liable to periodical revision of
the Land Tax. In the former, 55 per cent, of the cultivated
area has been brought under irrigation by wells, tanks, and

streams, and in Jaunpur alone 55,224 wells have been dug by
private capital. But in the temporalrily settled districts only
between 16 and 17 per cent, of the cultivated area has been
brought under iirrigation from wells and other sources,
exclusive of canals. If the land under canals be added, there
is, even then, only a total
of 22 per cent, of the whole
cultivated area of the temporarily settled districts under
irrigation, as against 55 per cent, in the permanently settled
districts, there being no canals at all in the latter.
Private
efforts, therefore, under these circumstances, have done far
more than all the aid of Government,' even including the
making of canals. The points here brought out are well
worthy of consideration, and it has further to be remembered
that anything which induces the people to invest money on
the land gives them a permanent interest in the continuance
of the English rule.
Avoidance of
delay in giving

advances and In

making

repairs.

Next, all hindrances to and delay in giving advances must
be removed. The Tahsildars and others must know that it is
not a matter of their choice whether or when they will attend
to applications, but that it is their, clear duty to expedite
A fair interval must be allowed for an imthe advatfces.
provement to tell, before payment of instalments is called for.
This done, I am in favour of strict adherence to the rules as to
payment on the date when due, and I think that the rate of
interest is well within the cultivator's means.

and
Again, repairs should be more promptly attended to
repairs, as also the management of the smaller tanks,
should be left to the village community themselves, or to the
;

minor

Collector's authority.

In certain cases, such as that instanced, where a man, after
taking a taccavi advance for digging a well in rocky ground,
has failed to reach water, the rule might be relaxed in his
favour, if it be cl«ar that he has spent. the advance in the
endeavour.
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113. An improvement might be effected in the method of Transference of
from one
disposing of surplus funds accruing from grants made for surplus
district to
another.
taccavi purposes.
"When the taccavi grant for any district has not been fullyapplied for, so that a surplus is over, this surplus might, well
be transferred to another district where the applications mayhave exceeded the original grant made for the purpose.
It is also worth the consideration of local Governments Allotyition of
to district
whether a certain sum of money should not be given annually money
officers, whicli
to each Collector or Assistant Collector, which he would be must be spent
for advances.
hound to expend in advances for wells or similar improvements.
This would not leave it so much a matter of choice as it is at
present with the district officer whether he will exert himself
or not in the giving of advances for agricultural improvement.
In the last place, I am strongly of opinion that some share A stiare in the
administration
in the administration of taccavi advances should be put in of taccavi
should
the hands of the Provincial Agricultural Departments. It advances
be in the hands
of
the
Agriculwould clearly be unwise to take any step which would bring tural
Departabout collision between the existing Eevenue Authorities and ment.
the Agricultural Departments, and, therefore, the control and
disbursement of taccavi advances could hardly be entrusted
to the Provincial Directors of Agriculture. But, at the aame The duty of the
Director of
time, the Director of Agriculture is the person who should Agriculture.
best know the agricultural needs of his Province, and he
should be enjoined to give his special attention to the
extended working of the taccavi system. Further, he should
be empowered to advise the Revenue Authorities generally,
and to report on specific cases, either of special need, or of
non-observance in the application of the funds which have

been graiited.
It is a misfortune attending the position of the Director of
Agriculture that he has no immediate executive power, but he
should certainly, I think, be entrusted with the share in
the administration ol the taccavi advances which I have
'

^

indicated.

CONCLUSIONS.
114,

Inasmuch

as

:-

conclusions.

differences in agricultural systems are

found to be largely due to differences in the facilities for
water supply which are possessed by various districts, Improvement in Agriculture will be effected by any means which
modify these existing differences. Of this nature are the
and precarious tracts, the
carrying of canals to districts which have no other system of
irrigation available, and the digging of wells where canals
cannot be brought. The agency by which such work can be
carried out is twofold. The people can construct minor works,
extension of irrigation to dry

such as the digging of shallow tanks, the embankment of

-

Water.
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and the making of wells of moderate depth. But the
carrying out of major works, such as the construction of canals
and the formation of large reservoirs, can be achieved only by
Government. The efforts of the people should be assisted by
encouragement given to them by the State, and, in particular,
by the fuller and freer application of the system of taccavi
land,

advances.

The Government and the Irrigation Department have done
a great work in the past in pushing on irrigation schemes
which have been of enormous benefit to the country all that
is wanted is to continue the work.
I have shown that there
;

is

still

great scope for extended action

in

this

direction.

More particularly can an immense deal be done by making
known and by popularising the taccavi system, and by providing for the more prompt repair of tanks.

work of Agricultural Departments in this
make an " agricultural analysis," such as
that referred to in the Government of India's Eesolution of
December 1881, whereby the requirements of each district in
The

special

connection

is

to

the matter of irrigation

may

be ascertjlined, as also the best

means by which the improvement may be

effected.

an enquiry the assistance of an expert engineer

and that

of a chemist

may

is

In such
required,

also at times be useful.

RECOMMENDATIONS.
recommend
The extension of Canals and other means
districts which are in need of them.

115, I

:

The encouragement

of

of Irrigation to

minor works of Irrigation by

rendering the system of taccavi advances more popular.

The giving

to Agricultural

Departments of a share in the

administration of taccavi advances.

The prosecution

of Agricultural

ascertain the requirements
irrigation.

Enquiry in order to

of each district in respect of
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CI[APTER

VII.

CHAPTER

MANURE.

VII.

MAIfURB.

This subject, like the foregoing, is one of the veryhighest importance in a consideration of Indian agriculture
and its possible improvement. Water and manure together
represent, in brief, the raiyat's chief wants. In some respects
the latter is the more important requirement, for, whilst attention has already been turned to the supplying of water for
agricultural purposes, but little has been done towards giving
the raiyat more manure.
The reason is, I believe, that
whereas no one has doubted the value of water, and it can,
moreover, in many cases be brought from outside and rey dundant sources, the means of supplying manure, on the
contrary, do not appear ready at hand, and there has been,
jand still is, uncertainty as to the use and value of ordinary
(manures such as cattle-dung, bones, oil-seed refuse, nitre, &c.
This is principally due to a want of scientific knowledge, and
116.

Absence of

of its application to practical agriculture. We are still to-day application oi
discussing whether cattle-manure loses any of its value by Mge to practical

whether it makes iany difference how
manure is preserved and stored whether urine has any value
whether bones ought to be used in the country, or might be
allowed to go for export. While this is the case, it is hardly
to be wondered at that Government are not anxious to take
up the question of manure sUpply in the same way as they
have that of water. This want of definite knowledge, and
I
the absence of anyone acquainted with Indian agriculture,
who is at the same time able to speak authoritatively on
burning

it

as fuel

;

;

'"

ifdi™'™'^

;

points of agricultural chemistry, constitute a great failing in
India, which calls for early remedy.
117. In Chapter V., when dealing with the question of the
possible exhaustion of the soil (paragraph 50), I quoted several
instances in which reference is made to the importance of
manure, and to the insufficiency of its supply for keeping up
Also, in Chapter VI. (paragraph 102), the
the soil's fertility.
diff"erence

between manured and unmanured land was shown

in the case of Aj mere. -The following further examples

given

may

be
''

:

Mr. Nicholson writes in reference to Coimbatpre

:

possible cannot be doubted. In seasons of sew'o«»
monsoon of 1881, there were a f ew
" acres of decent crop on land absolutely similar and contiguous to that
*'
producing almost nil crops, and in one case the cholan was almost equal
" to that of garden land. This was simply due to manure and the careful
"

That progress

" drought, such

is

as in' the north-east

" cultivation of small areas."

Again, speaking of Erode, Mr. Nicholson says

:—

between garden and ordinary dry crops, can
No
" be seen than between the ordinary upland crops, especially in a year of
" poor rainfall, and the very same speoie3 of crop on a piece of newly"

greater contrast, save

importaEceof
manure.
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"reclaimed or well-manured land. In 1291, a year of drought, there was
" an opportunity of making the contrast, the well-manured dry land in the,
" most prominent case belonging to a Pariah, and having an excellent
" cholam crop, while surrounding fields had practically nil.
The raiyats are
" perfectly aware of the reason, and allege want of capital and pasture."
Proverbs current

among the
people.

There are numerous proverbs current among the people as
to the necessity and value of manure, but the practice is often
not as good as the precept.
Mr. Benson gives, along with others, these from Kurnool
"
Turva (a kind of soil) hungers after manure as a Brahman after gM
" a field without manure is as useless as a cow without her calf " (meaning
:

'•

;

that she will notgive milk unless the calf

Mr. Nicholson quotes these
Old muck and lots of water

"

is

before her).

:

" turn dry land into wet, pen your
" cattle (in the field), and feed straw to them " " muck is lietter even than
" the plough."
" If rdanure is useless (good) soil is useless
or " manure
"is better than good soil."
;

''

;

'

;

Interdependence of "water

and manure.

118. It has already been mentioned in the last chapter (paragraph 102) that water and manure are really interdependent,
and that the supply of the one must be considered in reference
to that of the other.
In parts where rainfall is sufficient,
manure alone may have to be sought, and where there is

freshly-^reclaimed or virgin soil, or land enriched by silt, the
supply of water alone may suffice.
But these conditions
seldom prevail. In the course of my enquiries I found that
in every part where rainfall was light, water and manure
were mentioned together, and it may be said, without fear of
contradiction, that ,one -is necessary to the other, and that
without the presence of both, the full benefit of neither will
be obtained ; in brief, they are interdependent. This is well
set forth in the following extract from the Report of the
Director of Land Records and Agriculture, Bombay Presi-

dency, 1888-89

:—

"It cannot be doubted that (1) character and distribution of rainfall, (2)
" want of capital, and (3) want of manure, are the most important factors
" which regulate the demand for canal irrigation
As
" regards manure, the difficulty is great.
Irrigated crops trench on the
" temporary fertility of the soil, which must be restored either by manure
" or rest. Irrigation, therefore, cannot be carried beyond the limits which
" the supply of available manure fixes.''

A

practical proof of the truth of the above is seen in- the
sugar-cane cultivation around Poona, the entire industry
being the outcome of the joint supply of water and of manure,

whereas neither, by itself, would. have been sufficient. It was
not until the canal was brought here that the sugar-cane
cultivation sprang up, and then the growers found that they
must have manure as well. Meerut, Amritsar, Iloshiarpur,
M4him, Avenashi (Coimbatore), and numerous other towns,
furnish instances of the same truth. Almost every village
'

the North-West Provinces is in itself a similar example.
In the centre are the habitations, clustered together, probably
for purposes of defence in past times. Hei'e are the wells, used
site in
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alike for drinking, washing,

and irrigation purposes. Here,
mannre from cattle, the sweepings of the houses, &e.,
are nearest at hand, and are available for the fields closest by,
these being also the ones frecjuented by the, people for purposes
of nature.
As a consequence, it is here that both water and
manure are most used, and that the richest and best cultivation
is carried on, sugar-cane, poppy, castor-oil bean, potatoes, and

too, the

vegetables of

all kinds being growii.
This is the inner circle,
garden " culture. Next comes a circle lying beyond
this, but neither so much manure nor yet so much water can
be spared for it, and the crops, though still good, are not
so good, nor, as a rule, of such a remunerative character pulses,
wheat, barley, and oil-seeds are more general. Next is a
third or outer circle, which is only partly manured, and only
occasionally watered, and where cultivation is still less high.
Lastly, there may be a fourth or outlying part, never bearing
more than one crop a year, a summer crop one year, and a
winter crop the next.
This land gets no manure and no
water except the rainfall, and may be termed " dry " land.
Thus, one is able to draw, as it were, successive rings or belts
round a village, each belt, as it is further removed from the
centre, indicating less intensive culture, and also the close interdependence of water and. manure. The rent may accordingly
vary, as I found it do in a village near Bilhaur, from Rs. 30

"

or

;

in the central zone, to Rs. 15 in the second, Rs. 10 in the
third, and Rs. 7 in the outlying portion. This was repeatedly
pointed out to me by Sir Edward Buck during our tour in the

Cawnpore

district.

may

be said, generally, that manure goes first to the
" garden " land (watered by well), then to the " wet " land
(watered by "flow "), and what is over goes to the "dry" land
(watered by rain only).
It is not that the soil was originally diff"erent in qualit}',
though this may sometimes, have been the case, thereby
inducing the people to pitch theif habitations where it was
best but it is mainly the manure, the water, and the resulting
cultivation, that have brought about the change. It would be
of little use to extend the supply of water unless there were
the manure to back it up. The converse is equally true at
Hissar (Punjab) there is plenty of manure, but it is not made
use of because there is not water enough. Bengal, on the
other hand, furnishes many instances of an abundant rainfall
but deficiency of manure. As a contrast to both these, Meerut
and Hoshiarpur are examples of what can be done by a sufficiency of each, night-soil being largely used there in conSimilarly, Amritsar and Poona
junction with well water.
prove what can be done with canal water and manure. It is
a common saying that, if you give a raiyat water and manure
he will grow a crop even upon stones
It

.

;

;

i

The Indian cultivator shows by the money which
pay for manure when able to aiford it,
When he
that he is by no means ignorant of its value.
119.

he

is

willing to

Indian ouitir|nokn°t'o£ value
"*

manure.
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spent in
manuring the

land.
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burns the cow-dung which he collects, he does it, as a rule,
rather from necessity than from want of knowledge of its
worth. That, when he has manure, he often does not preserve
it well, or use it to best advantage, is, however, the result of
ignorance.
At Mahim (Bombay) I found that Es. 96 an acre was quite
an ordinary amount to spend in manure for the " garden "
crops.
Even larger sums than this are expended over ietel
vines, as much as Rs. 280 to Rs. 380 an acre being given out in
manure, while for ginger, sugar-cane, and plantains the cost
frequently goes up to Rs. 160 an acre. Acultivator thus graphically described to me the effect of manure on the ginger crop
he was cultivating he said
" I use manure, and 3 or 4 sons,
" come to each plant."
At Poona, as much as Rs. 200 per acre
is spent on manure for sugar-cane
at Amritsar, Rs. 43 an acre
for the potato crop
at Hoshiarpur, Rs. 60 an acre for sugar:

;

—

;

;

cane.

Nor is it in the quantity of manure alone that the Native
often displays great foresight. He also often knows when to
put it on, and for which crop to use it. He knows that he
must not use it on " dry " land but on " wet " land, where it
will decompose.
He knows, too, the harm of using fresh
dung, and that it will attract the white ants, and that they,
in turn, will destroy the crop.
120. I propose now to review the different ways available in
India for manuring the land, and then to see to what extent
each manure is made use of, to consider what relation its
supply bears to the wants of crops, and how the supply may
be improved and extended.

Plan of present
chapter.

Cattle-manure.
/

121. The most general manure, alike in India and in
England, is cattle-manure, or, as made in England, farmyard
manure. But, whilst in the latter country it has to be, and
can be, supplemented, and even in part replaced, by artificial
manures, this is not the case in India, and cattle-manure is the
universal fertiliser and often the only one available. Wheii,
therefore, we find it the general practice, even in villa.ges, to
burn a large proportion of the dung from cattle as fuel, and
when, on nearing any town, we may see troops of women carrying in baskets on their heads, the cow-dung cakes or bratties,
which they have made into cakes and dried in the sun, #6
cannot but pause to ask ourselves whether the burning of
these cakes as fuel does not imply, a great agricultural loss.
Some have maintained that it does not, for they say that the
ashes are saved and used on the fields, and assert that is practiothers hold that,
cally the only thing of value in the dung,
even if the nitrogen be lost in the burning, the cattle are
so poor, and so poorly fed, that there is but little nitrogen to
lose, for the dung is of very low quality, whilst even what is
lost is recovered in the extra amount of nitrogen which exists
;
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in

tlie rainfall in India.
Such statements as these have been ^'^^^e"po^^''
made, even quite recently, by men who, though not agricultural quality o^i°^™
chemists themselves, have not hesitated to express boldly their Mdtt«non-ioss
opinions on points which they were not able to investigate for in burning
themselves, nor were qualified to pass judgment upon. And
so it has come about that, from an error as to the amount of
nitrogen in the rainfall, many theories have been built up,
and but little real investigation has been done. I do not
mean to say that I have been able to investigate the question
at all thoroughly, but I have done so sufficiently, at least, to
satisfy myself of the incorrectness of many of the theories
propounded, and to show that cattle-manure in India, is not
the poor miserable stuff it has been represented to be, but
that it must, and does, lose a very great deal if it is burnt for
fuel, this loss not being recovered in the rainfall.
Even were
the latter to be the case, we should have a further difficulty
the districts of slight rainfall, where most dung is burnt (because wood is most scarce there), would get least nitrogen
back, for the greater part would be transferred to the more
rainy and niore wooded tracts.
own investi.
To satisfy myself on these points, I obtained, through the My "'°''
kindness of Mr. R. H. Elliot, of Bartchinhulla, Mysore (whom ^^
it.

I was visiting at the time), a number of samples, not only of
the solid droppings of cattle, but of the urine and the
drainings from manure heaps also samples of the ashes of
the same dung after burning cakes made from it samples of
leaves used for litter, of castor-oil refuse (castor poonac),
-earth-nut cake, &c.
I must not burden this part of my Report
with all the analyses, but, referring to the Appendix for these,*
I will now only give sufficient data to enable a comparison to be
instituted between English and Indian cattle-manure, and to
establish such other points as I may wish to demonstrate.
The samples taken were s§nt to London, and analysed in my
laboratory there. The cattle-dung was composed of the solid
droppings of lean working bullocks, taken when fresh and
put in a tin box, thus reaching me simply in the air-dried
Analysis A is my own analysis B is one by Mr.
•condition.
John Hughes, of London, of the sun-dried cakes C is a standard analysis of English farmyard manure D is an analysis
by myself of the ashes left after burning cakes made from
dung similar in composition to that given in column A E is
an analysis calculated from the results quoted in columns A
;

;

;

;

;

;

and D.

«*

Y

24266,

For

full analyses see

Appendices D, E, F, G, H, J,
Cr

K
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Table VlHi
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Analysis of
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manure.
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Cattle-manure
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(Indian)
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have placed the analysis B, made by Mr. Hughes, side by
with my own (A)i and it will be noticed that while the sundried cakes have, of coui-se, less moisture than the fresh dung,
I
side

yet, taking this into account, the general composition of the
is very similar, thus showiilg that
analysis
is not that of an exceptional sample, but of afair average' One.

A

my

two materials

my

deductions from column E all the stronger.
A and C, the Indian dung has, it
will be seen, far less moisture, but, as a consequence, the
organic matter in 100 parts is very much higher. The large
amount of sandy matter in Indian dung is noticeable, but in
other mineral constituents, notably phosphoric acid, it is quite
as good as English mahure,"whi]e it has double the amojint of
nitrogen.. This is, of course, taking the two manures just as
This makes

Comparing analyses

Indian oattie-

Jlior""'"*"

tised, and comparing them weight for weight
but,
to meet objection, even if we suppose the* Indian dung to
contain, not 19-59 per cent, of water only, but 66'17 pet cent,
like the English farmyard' manure, the amount of nitrogen in
it would be '563 per cent.
This is only a little below the
•65 per cent, of the English sample, and that, by the waiy,
one of well-made dung.
Therefore, whether we consider/
them on the same basis of moisture, or whether we take them
as we really have to do with them, viz., weight for weight, the
small value and inferior quality of Indian cattle-manure is
In this connection it must be
by no means established.

they are

;

i

>

remembered that the Indian dung

is made without litter, and
merely the solid droppings of the cattle, with more or less
earth, whereas English farmyard manure consists of a quantity
of litter^ as well as of the solid and liquid excrements of the
is

cattle.

Now

us consider what takes place when the dung is Great loss results"urning it.
Analysis D shows the composition of the ashes in 100 ^"^
parts, but, in order to institute a comparison, I have added
This- is calculated from analysis D, on the
column E.
assumption (founded on analysis A), that 100 parts of the
original dung will leave, after burning, 20 parts (one-fifth) of
ash.
In analysis A the actual amount of ash was 21'15 pet
cent. in another analysis which I made, it was 20-25 petr cent.
20 per cent., or one-fifth, is taken for the sake of convenience.
It will be seen that 100 parts of the original dung (analysis A),
containing over 59 parts of organic matter and l'B4< parts of
nitrogen, lose, on burning, practically all the organic aiatter
and nitrogen. The nitrogen is reduced from 1-.34 to -034 per
cent., in other words, for every ton of cattle- manure that is
97'5 per cent, of
burnt, S9i lbs. out of a total of 30 lbs. of nitrogen (97- 5 -per the
nitrogen is
let

burnt.

;

cent.), are

altogether

lost.

lost.

In Chapter V. (paragraph 59) the idea was fully combated
tha-t this loss was made good by its return in the extra amotint
of nitrogen supposed to be contained in the rainfall.
Mr. Htighes, in the paper from which the afialysis B is
taken, remarks that, while the nitrogenous oi'ganic matters
are lost in the -process of burning, "the mineral matters,
" which include the lime* potash, and phosphoric acid, remain
•

g2
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" in the ashes, and if these were returned to the land the only
"loss (the italics are my own) would be ,the 33 lbs. of nitrogen
"(the quantity in one ton of manure), equal to 155 lbs. of
" sulphate of ammonia for every ton of cat.tle-manure so
" employed."
But I would point out that, even were this the
only loss, it would imply a very considerable one indeed. The
155 lbs. of sulphalje of ammonia, putting the cost of the latter
at 121. per ton, would mean, even in England; no less an
outlay than 16 s. 7 d. to replace the nitrogen thus lost by
burning a ton of cattle-manure.
Hence the loss is not a
slight one at all, but a very heavy one^ and, if it costs so much
to replace it in England, it cannot be a matter of indifference
that so much nitrogen is' lost to the soil of India by a wasteful
practice.
But this is not all, for there is another point that
must not be overlooked, viz., that the entire value of the organic
(or vegetable) matter is lost in the burning, and this is a
matter of no small moment when^ as I have shown, soils in
India are generally notoriously poor in vegetable matter.
Noi" even this aloue, for- dung has an important physical
as Well as chemical effect on the soil, and it acts as a retainer
of moisture.
Indirectly it may be said, therefore, that the
heat of India is increased by the burning of cattle -manure,
the soil losing the advantage of the moistijre-holding
material., In some cases the physical or mechanical effept
of dung is quite as great as its directly manurial one.
TJiis
is not possessed by the ashes, and would be entirely lost in
the burning. It is not necessary for me to pursue this further
than to say again that the statements made as to the small
value of Indian cattle-i^anure, and the small loss that takes
when it is buriit, are incorrect. My analyses are, of
( place
course, those of single samples only, but they were taken
quite in the ordinary course, and are confirmed by Mr. Hughes'
results.
I am, however, well aware that much more extended
work and enquiry than I have had leisure to make are needed
before facts are established foT India in the same way as they
have been in England. Nevertheless,, I shall hav-e shown by
these examples how very great is the need of careful scientific
enquiry in connection with agricultijre, in place of the conjectures and theories of the past.

[

\

Theprganio
^influence,

'

S^Sr*

I

'

cuitinatori do
not bnm dung for

1

1

fuel unless

Itk^^h'scaJoity

F firewood.

of the. practice
of burning dung as being
122. I Jiavc spoken
J^,
'^
.,
,,
i.r-j.£
but it is very tar
a general one, and so it uniortunately, is
cultivators,
pure
and
from being a universal practice among
I would go further, and say that the best cultivators
simple.
do not burn dung except out of sheer necessity, and because
,

.

,

;

they have nothing

else

for fuel,

and

that,

even amongst

second-rate cultivators, a great majority will not burn dung
Perhaps in all my enquiries there was
if they can help it.
none into which I looked more closely than this, as I had heard
and read such diverse opinions about it consequently, whereever I went, I did my best to inform myself upon it. As the
result, I have no hesitation whatever iii saying that amongst
cultivators the reason why they burn dung is that they
;
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wood could be made cheap and

accessible to them, there would be an enormous increase in the
amount of manure available for the soil. I can instance place
after place which I have visited and where no cultivator burns

a scrap of

manure

for fuel, or where the least possible quantityCoimbatore,
a little to boil milk.
Gujarat (Bombay), Nadia'd, Hospet, Hoshiarpur,
and Multan are cases in point. It is where, as in the NorthWest Provinces, wood is dreadfully scarce, that the practice of
burning dung has grown into a habit, and I have been told by
people well acquainted with the North- West Provinces only,
that the people will never give up the practice, and mus^ use
dung for their cooking. But what I have seen in other parts,
where not a morsel of dung is used even for cooking, or for
boiling milk, convinces me that, if firewood were provided,
the cultivators would soon come to know the benefit of saving
their manure for the fields.
Those resident in villages, but
not themselves the actual cultivating classes, will doubtless
continue to burn dung, and near a town there will always be
the inducement of reafising something by the sale of cow-dung
cakes.
The seller does not appreciate that the cakes have
cost him anything to produce that they are really his crop
taken off his land, and he returns from the town happy with
the two annas or so of ready 'money which he receives in
return for a donkey -load or head-load of cow^dung cakes. If
he buys firewood, on the contrary, he has to pay money away
instead of receiving it. When, however, one gets away from
the towns, it will be found that manure is rarely a purchaseable article. The reason why dung is used as fuel for
cooking, and especially for boiling milk, is, I believe, that it
gives a slow fire which does not need any attention, whereas
a wood fire does. There are also ideas that cow-dung imparts
to the food a particular flavour which the people like but, as
I have said, there are many places" which I have been to
where cow-dung is not even used for this purpose. Cowdung fuel is a handy form in which a Native can. carry fire
about with him all day long, for it keeps smouldering away
gently wherever matches are unknown, this fact accordingly
acquires considerable significance.

—generally only
Salem, Madura,

is

so used

;

;

;

123. I give some instances, from my own observations and
from the reports of others, which bear out the opinion I
have expressed.

instances xa
^''^^°'*"

At Hoshiarpur there is plenty of firewood, and comparatiTely little dung Punjab,
burnt the cultivation here is by wells. Visiting Rashida, near Multan,
where the Sidhnai Canal comes, I found that the cultivators do not burn
dung, with the exception of a little for boiling milk.
In the North- West Provinces, as stated, the scarcity of wood is, perhaps, North-Wcst
greater than anywhere else, and so the burning of cow-dung cakes has rrovinosBbecome, from necessity, almost a habit, even among cultivators. But what
is more frequently the case is, that for four months, November to
February, the raiyat makes cakes for burning, and during the other eight
months the dung is used as manijre. Sometimes I have found that the
cakes are made during eight months, and that the manure is used for the
in each case the rains determine the date, for
fields the remaining four
during the rainy season cakes for fuel cannot be made.
is

;

;

G 3
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Thus, a cultivator near Cawnpore, belonging to the chamar or leatherdresser caste, told me that he made cakes for three months, and collected
dtvng for his fields the dther nine months, dating from April 1st in each
year.- An Ahir (goatherd) near Bura made cakes for four months
(November to February); but collected manure the rest of the time,
except a little which he burnt for boiling milk, and for his pipe {hookah) ;
a Brahman here told us that he burnt as little dung as he possibly coiJld.
Kdchhi at Cawnpore, who had dug a well for himself, and grew vegetables largely, made cakes for eight months in the yfear, and burnt them,
but only because he had to pay so much mdney for firewood. He was
in the habit of buying the stalks of indigo and arhar (a pulse) to eke
out his fuel, and, in addition, he purchased the town-sweepings to put on

A

his fields.

Mr. Mosns, in his Settlemeht Eeport of Bareilly, says, " three-quarters
" of the available cow-dung of every village has to be consumed as fuel, for
'

'

but the reason of this
at
Bengal.

,

want of wood."
At Rasurpur, near Aima, I found that manure

"

that the village

is,

is

is sold to other villages,
a cattle and no't a tillage one

all.

Travelling in Eastern Bengal,' in the neighbourhood of Serajgunge,
I noticed that the general practice among the cultivators was, to have two
heaps of dung, one for fuel and one for manure.
Mr. Sen writes of Burdwan
" In Beerbhoonj, no good cultivator would
" think of using his cow-dung as fuel.
Everything of manurial value is
" put in the dung-heap."
Here there is plenty of jungle.
Reports from Lohardaga, Palamau, Pichasa, and other parts of Bengal
say that dung is " hot a marketable article," or is " seldom bought or
:

,

—

'

"sold."

any instance from the Central Provinces in which dung
was not regularly burnt as fuel. But, as it is well known, here, if anywhere, the soil, requires no manuring, and one would accordingly expect
I cannot give

Central Provinces.

less care in
Jgmere.

the preservation of dung.

At Biawar, near Ajmere, some dung is burnt, and some is kept for
manure. The supply of water is, unfortunately, short, and this prevents
as much manure being used on the land as might otherwise be the case.
At Ahmedabad, ftrewoofd is scarce it costs R. 1 for four maunds of
'

I

Bombay.

;

,

and the testimony, of the cultivators is, that they gather
all the stalks, &c. off their fields,. and would not burn any dung if they
could possibly help it. Pbona is another place where firewood is expensive.
It has' to be carted between 30 v^A. 40 miles, and then costs Rs. 5 a
cartloiad, whereis a cartload, of 'cow-dung cakes costs Rs. 3, and a
cartload of loose cow-dung, R. 1 only. It is not to be wondered at,
then, that the cakes are burnt as fuel instead of the wood. The general
opinion ejipressed was, that if the piriCe of wood were halved the cultivators would not burn cow-dung, for they fully, appreciate its value.
Thei country around Nadiad is well wooded, and no Charotar Kunbi (the
best cultivating caste) burns dung, not even for cooking purposes.
Manure is sold out of the town to the cultivators, they paying B. 1 for
40

lbs. each,

20 maunds (of 40

lbs. each).

—

Mr. Beyts says of Gujar&t (Bombay): "Here manures are largely
"used. Gow-du'ng is hot butht."
It was, perhaps, in Madras that I found the strongest ground for
concluding that cultivators, if they had firewood in suflScienoy, would
abandon the burning of dung as fuel.
-

'

Madras.

'

^

'

,

At Avenashi (Ooimbatore) the cultivators do not burn dung at all, but,
on the contrary, they buy it from the people who keep cattle but have no
This is not because of any plentifulness of firewood,
fields themselves.
- bu't because by growing hedges and clipping them, and by gathering all
.

'

'

people manage to eke out their stock of fuel wilfiout
No cultivator at Salem burns dung, although
thofse who live in the town ?ind keep buffaloes will make up cakes for
burning. The same is the case at Shiyali.
stalks, &c., the

halving to
-

burn the dung.

At Sospet there is plenty of wood,
exfcept just a little for boiling milk.

and consequently dung is not burnt,
Firewood at Hunsur (Mysore) has

-

Connection of Manure with Woo'd Supply.
to be carted 17 miles, and costs Es, 3 a ton besides
of dung being burnt there.

;
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this is the sole cause

,

,

Mr. Benson says that in some parts of the Cuddapah district of Madras
is never burnt.
Mr. Nicholson, in his ". Manual of Coimbatore," goes into this matter at
considerable length, and shows that cattle-dung is never used as fuel except
in, to WHS, and that Mr. Robertson (Superintendent of Government Farms,
Madras) was wrongly informed when, in one of his Reports^ he said it was.
JMr. Nicholson's remark^ are worth quoting
" Cattle-dung is never used except in towns.
Very occasionally a few
"brattles may be seen in a bandij-psttak (a standing or halting place for
" oarts), but not a hundredth of the eattle-dung is. so used^ partly, because
".the value is perfectly known, partly beoauge fuel for the few wapts of
•" the
raiyat is supplied by hedge and tree loppings,- cotton and Jeambu stalks,
" and so forth."
" Village sweepings and cattle-droppings are carefully stored
pots and
'" tiles
are burnt with sweepings, stalks, and small wood, but not with

dung

i

:

,

,

,

,

;

•"f

bratties,"

.,,,

It should be added that
floors and walls of houses

:.

i_

,.

,

cow-dung

is used foi' plastering the
that a very large quantity is
employed, especially on the outskirts of large towns, for
.'
brick-burning.
;

also,

'

124. The instances here given show clearly how close is the ^omSu
-connection between the supply oif firewood and the return of between the
manure to the land. As the result of my enquiries, I feel I nS™re s™piies.
may safely assert that where the practice of burning dung as
fuel prevails among the g^Tvit^e cultivators, it arises, in eight
The other
cases- out of ten, from the scarcity of firewood.
causes are, a deficiency of w^ter the land (as in, the peijtral
Provinces and silt-renewed tracts of the Punjab) not requiring
manure; and, lastly, bad cultivation, which generally means
cultivation by castes agriculturally inferior.
The fuller treatment of the way in which to remedy the loss
of manure caused to the land will be taken in the next
chapter, but I may, before passing on, say that the only
remedy I can see is the establishment of the " Fuel and Fodder
Eeserves " spoken of in Chapter IV., pai'a:graph 37. Anyhow,
there can be but one opinion as to th^' desirability of lessening
the amount of dung burnt. Sir EdwarA Buck wrote in 1881
"It is manifest that in the interest of agriculture every
" attempt should be made to ininimise the expenditure of
" manure as fuel.".
;,

:

125. Ashes of dung have a distinct value on account of their
mineral constituents, and they may occasionally be used to
greater advantage than the dung itself; When, for example, a
forcing eifect is not desirable, the ashes are preferred again, in
very wet parts, such as M&,him, the cultivators have difficulty in
preserving manure, and the most general use they put it to i« to
burn it for rdb* (the system of making seed-beds for rice, &c.).
The unburnt manure would possibly, in such a wet climate,
retain too much moisture and keep the soil too sodden, whereas
the ashes have a reverse effect, and enable the water to drain
away better, thus peeping the soil porous and less saturated.
;

.

" See footnote, page 27.

g'4

^^l^^'^t^^jj
special uses.
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Again,

still to ,be determined satisfactorily,
black cotton-soil there may not be
sufficient organic matter to render the ashes of dung, aa
effective 8,8 the dung itself,,.',.
I ttien,tion these points, in suggestiijig a field of enquiry in
which, agricultural chemistry can do much good by explaining
what does actually take place, ti
But, that the cultivator, when he does prefer, ashes to dung, or
else the whole dung, to the mere ashes, does so simply from fancy
or from ignorance,.! am by no means ready to allow, but
assert that quite the contrary is the efeise.
A cultivator from
Tinnevelly, whom I interviewed, described, to me bis practice
thjus, :^rr" I would use ashes for my nursery beds, and raw
" dung to get 'produce.'.!'
He added that for heavy land he
woulduse the raw dung, and the ashes for hjs lighter land. This
use, of, dung for opening heavy land, quite agrees with Engjish
experience. At Madura the cultiTators said to me " the Native
" knows the unburnt dung is better; there is more 'force' in
" it."
I often think, of the answers given to me l>y two cultivators, one at Salem, the other at Avenashi, when, after they
had complained' to me of the difficulty of getting firewood,said to them, for, the purpose of testing them, " But why don't
" you inake the dung into cakes and burn them ? Then you
" have the. asheSf left ;!whffltini'OTe do you- want ? "
The one
replied, " What is that ?. /It's only a littlleijfthat's not enough."
The other said, "If I burn the dung what shall I have for
"manure? How can I live if,, I l^urn my cattle-dung? I
" want it all f 01* my garden."
''
I pass on now to consider other modes of ulanuring the land,
it

is

whether in

a question
soils like

.>

,

'

'

'

^

Sheep-foldinif.

126. Folding of sheep- and cattle on land/ for the purpose of
it, is another practice understood in some parts,
but neglected" in others. It has one great advantage, in that
the nrijie. is not lost, as it generally is.
Folding is practised,
largely in Coimbaitore and other' parts of Madras ; in the
North-West Provinces in Palamau .and Rungpore in Bengal
(chiefly for sugar-c^ie and tobacco' crops) j at Rawal Pindi
(Punjab), and elsewhere.
Sheej) and goats, are generally used,
but cattle are not unfrequehtly tied otitside the pens also, and
fodder [principally cholam (a millet)] is given Xo them. The
animals are allowed td graze by day over the dry fields, along
roadsides and w'aste^,"pic1^ng up whatever they can, and at
night they are brought into the pens! The pens are moved
about every second day. The cnltivators pay for the privilege
of having 'the sheep go 'over their fields, thereby manuring'.
the land: In Tinnevelly, sheep are bi-ed largely, and chieflywith the object of u^ing them for manuring the land.

manuring

'

;

Befuse from
oil-seed crusning.

127. Perhaps next to, but insignificant as compared with,
cattle-manure, is the ^use, as a manur jal agent, of the refuse
obtained from various oil-seeds after the oil has been expreissed
The principal oil-seeds thus, used are the
from' them.
following: Castor-oil seed (It icinus communis)
Gingelly,
Til, or Sesame (Sesarnum indioum.)
Earth-nut or ground-

—

;

;
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Cakes.

nut (Arachis

^hypogea)-,' Kardai or Safflower (Carthamus
tinctorius) Rape seed
Mustard seed Niger seed (G'tti^o^'ia
abyssinica) ; Linseed
Cotton seed. The seeds of the fruits
of several trees, such as Pongainia glabra, Bassia latifolia
(the Mahua tree), and Melia Azadirdohta (the Neetti tree),
are also pressed, and the refuse is employed as manure, chiefly
in the coff'ee districts.
Most of' these seeds, after expression
of the oil,' are also used primai:ily for feeding cattle, and
secondarily for manure.
Gastor-oil is a plant grown very largely in Gujarat (Bombay),
and it. is a common sight to see it fringing the fields in the
North- West Provinces, also in Bombay and Madras.
In
Mahiir, where, in consequence of heavy and continuous rain,
it is hard to preserve cow-dung, (!astor refuse, obtained from
Gujara-t, is used to a surprising extent for the more expensive
crops.
Thus, for betel vines, from 9 to, li2 tons of castor cake
per acrci costing Rs. 280 to Rs. 380; will be 6aref uUy applied
in handfuls round the base of the plants, in some 15 to 20
separate doses for ginger, sugar-cane, arid plantains, lesser
amounts, but still costing from Rs. 60 to Rs. 160 per acre, are
used;
Castor refuse is also employed at Poona, Burdwan
(.Bengal), Hoshiarpur (Punjab), and elsewhere, but in many
places it is merely thrown on manure heaps or else burnt as
fuel. Its cost varies from Rs. 20 'to Rs. '35 a ton. Ah extensive
use for it is found in the eofFee-growing districts of Coorg and
Mysore, where it is kno\*Ti as castoi* poonac.
;

;

;

;

\

_

castor cake.

;

;

'

An analysis which I niade of a sample
Mysore showed it to pontaijj.-^

poonac from

of castor

,

Per
Nitrogen

-

-*

equal' to

Ammonia

Phosphate of Lime
Accordingly,

it

Cent.

-•

-

' 4-52
5-49

-

-

2-86

^

-

"-'t

possessed manurial properties of decided
:

,

value.

'
,

^

-,'.

ii'..,'

'

Gingelly cake is often fed to cattle, a,nd,,is s^lso exported.
Earth-nut is grown mostly in Madras, ap,d, especially in South
Arcot it goes mainly for export. jElape siped and Mustard seed'
are similarly export^ed. Niger Seed iS not largely grpwn, but
yields a good burning oil; and the residue is used as food for
cattle. Linseed is aln;ost entirely an export crop. Cotton seed
The other seeds mentioned
is generally fed locally to cattle.
have mostly only a local significance but from the flowers of
tYiQ Mahua tree (Bassia latifolia). e\,.^s]^irit is obtained by distillation, the spent; material being used as food;for cattle.
The fruit of the Mo-hua tree, when allowed to ripen, contains
a hard seed from which a valuable oil is expressed, and
the residue is used as nianure iinder the name Bassia cake.
For the particulars given aS t6 the Variolas oil-seeds I am
Analyses of several of
mainly indebted to Dr. Geo. Watt.
the varieties of cakes afe giv6tt in the Appendix.*
;

,

;

;

'

>.

^

«Sae

Appendices J. and K.

other cakes.

106

c^ort of*oulo^8irt*ut^'

Mainnre,'

^o'*^ i* is cl^^''* tli^t' ^s these seeds are for the greater part
exported, their export must imply the removal of a very
considerable araount of the constituents of the soil. Were
they (with the exception of castor-oil seed) to be consumed
by cattle, after expression of the oil, the manurial constituents
would be returned to the soil f:^orti which they Were drawn,
and the balance of fertility might be maintained. The oil,
having itself no manurial properties, and bfeing derived from
the atmosphere and not from the soil, is a fitting object for
export but to_send_away^the entire seed, or the refuse after
remoyaLpTtlie oil,_i_s_to^'send away th6 valuable manurial cOhstituents contained in the seed, including those taken out of
the soil itself in brief, to export them is to expbrt the soil's
fertility. The answer given will doubtless be that there is the
advantage of the ready dash obtained in exchange but it
becomes the duty of Agricultural Departments, and of Experimental Farms in particular, to demonstrate clearly to the people
what the advantages are of using such refuse materials, either
as food for cattle, and thus indirectly as manure, or else by
direct application to the land. Where, as in India, supplies of
manure in any form are so short, it seems wrong to allow so
much manurial element to be carried beyond the seas, without
endeavouring to establish, its value and the importance of
retaining it in the country."
in Englaixd are not slow to
avail ourselves of the advantages' this export system offers
and at the time of my leaving for India I was feeding bullocks
at, the Woburn Experimental Farm on linseed, cake, and was
also growing crops with rape cake manure.
Both these
materials, in all likelihood, Were the produce of Indian soil,
and represented its transported fertility.
;

;

;

'

We

;

«ee<,orindigo

128. Scet, OT Indigo refusc, consists of the leaves and stalks
of the Indigo plant after they have been steeped in order to
extract the colouring matter, and is largely used in the Indigo
districts of Behar and Bengal by the planters, being, practically, the only manure they employ. Where, as in Madras, the
North-West Provinces, and the Punjab, the manufacture is
mostly carried on only on the small scale and by Natives, the
seet is purchased by the ordinary cultivators, and they spread
great deal is soj used in the Cuddapah
it on their fields,
district of Madras.
field thus manured is considered not to
need any more manure for the next three years or longer. I

A
A

saw, near Caiwnpore,a splendid field where wheat was growing
on land thus treated, and experiments conducted at the Gawnpore Experimental Farm have shown the benefit of the refuse.
The cultivators do not like the seet when new, but prefer it
when nearly two years old. At Rura, near Cawnpore, I found
that, the landlords (eemindars) were in the habit of manuring
the fields with the seet at their own expense, and then lettijig
them out to cultivators at a high rental.
GTeen-manuting.

129, Next to be considered is green-manuring, a practice
not unknown, but yet not nearly as widely distributed as it

Oreen-manuring.
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might with advantage be. San or tag hemp (^Grotalaria
juncea) is the crop most generally ploughed in indigo is
another
mustard is occasionally uSed
and frequently on
rice fields the weeds are allowed to grow, and then turned
in to act as manure.
In Lohardaga the favourite green crop
is sdwdn (a wild form of Panicwm Tniliaceum)
it is often
grown with rice, and after the rice has been harvested the
green crop is turned in and buried in the soil. Gf een-manuring
is well understood in some parts
for example, in Gujardt
(Bombay).
It is also practised in Hoshiarpur, Burdwan,
Hooghly, Chota Nagpur, Poona, and parts of Khiiridesh. San
ploughed in as a green crop, iij. preparation for sugar-cane, is
the usual form of green-manuring. In other districts, such as
Bareilly (North-West Provinces), green-manuring is quite
unknown in Coimbatore too, so far as the actual growing of
green crops, is concerned whilst inmany parts of Bengal its
use might be more extended.. Mr. Moens says of Bareilly,
"The benefit of ploughing in a green crop is quite unknown
"here." Experiments made; at the Bhadgaon (Bombay) and
Cawnpore (North-West Provinces) Farms have demonstrated
the advantages of ploughing in green crops such as the san
;

.

;

;

;

;

;

;

hemp

or iijdigo.

>

,

,

130. Over a large part of Madras^ Coimbaitore included, the use of twigs and
"'"'"'""•
spreading of wild shrubs such as" wild indigo (Tfr-ic/^^ia '"^^
tinctoria), Tnadar (Galotropis gigqnted), avardi {Cassia
auriculata), kolinji (T'ephros'id purpurea),, cony olynlns, and
the shoots and leaves of Pongamia glabra and other trees
is much used on "Wet" lands, principally on: rice fields. ,The
shrubs and leaves ar^ spread green on the fields, and then
trodden in by foot. AJ Hospet, which is served by a canal, led
by a weir or anicut from the river TungaFadra, and where the
cultivation is exceptionally good, I saw this plan of greenV manuring being
carried Oiut. Trees are grown round every
field and along the banks of the water-channels, and are defoliated once in three years the twigs and leaves are spread
on the land where riCe iS to be sown canal water is let on,
and the twigs are trftddeii'into the soil with the foot. About
eight days later, rice is sown broadcast on the top. It is
worthy of note that, though served ty canal irrigation, the
compartments or beds, in which the water is enclosed are here

/

;

;

quite small, just as in " garden " cultivation.
The practice of putting twigs and leaves on rice fields is
largely adopted in Tinnevelly. Branches and leaves are used
as manure near Bangalore in April, and at the end of the
When touring in the Suni Valley (Punjab) Dr.
monsoon.
Watt pointed out to me a shrub {Adhatoda Vasica) which acts
the natives spread it, when green,
as a weed-exterminator
on their rice fields, and it is said to kill all the weeds in 24
hours. At M^him the leaves of the sugar-cane are spread on
the ginger-beds to act as manure leaves are also put round
the plantains. Near Rura (North-West Provinces) I saw a
cultivator using leaves -as manure on his opium beds, and he
;

;
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thought very highly of them. In the Forests of North Kanara
and along thp Malabar coftst leaves are gathered and used as
manure. Leaves are, generally speaking, collected in the
neighbourhood of towns and villages for the purpose of
" parching " grain.
I believe that in these various ways of green-manuring, the
physical improvement of the soil is an important point. At
the same time it shows that the value of vegetable matter,
as an addition to the spil, is not neglected by the raiyat,
although some would maintain that its loss in the burning of
cow-dung is of no account.
The rdb

ques-

tion.

Associated with the use of twigs, leaves, &c. for
is the system of seed-bed cultivation termed rdb*
This system is employed mainly in the Boiribay Presidency
throughout the districts of heaviest rainfall, but it is not
unknown in parts of Bengal. The crops for which it is
chiefly used are rice and a millet called ndgli (Eleusine
Goracana). The word rdb literally means " cultivation." The
process consists in heaping' on the spot selected for the seedbed successive layers of' cow-dung, tree-loppings, shrubs,
leaves, and grass, with earth on the top to keep all down;
the heap is made about three feet high, and then the whole is
131,

manure

'

set fire to.

Mr. Ozanne's
experiments in

Bombay.

As regards the advantage, still more the necessity, of rdb,
there have been continuous contentions between the cultivators and those who have supported them, on the one hand,
and the Forest Department on the other, the latter maintaining that the practice is a wasteful one,_ and that the
lopping of trees injures the forests greatly. In 1885 a Forest
Commission was appointed in Bombay to enquire into the
matter, and Mr. Ozanne, Director of Land Records and Agriculture, Bombay Presidency, conducted a number of experiments, which, though not absolutely conclusive nor complete,
went far to show that the raiyat in rdb areas was adopting
the only ready means by which he could cultivate his rice
crop with profit. Great credit is due to Mr. Ozanne for the
energy which he showed and the line of enquiry he adopted.
He pointed out that there are defined limits to rdb cultivation, viz., the districts where rainfall is very heavy and also
continuous. For example, rdb exists in the Konkan, whereas
in Dharwar, where the rainfall is less heavy, it does potSimilarly, rdb is not used where there is tank irrigation, for
by the aid of the tank the seed can be sown before the heavy
rains come. Mr. Ozanne's experiments also showed that brushwood and shrubs when used as rdb material give just as good
results as boughs of trees do, and that there is nothing in the
raiyat's belief in the superior virtues of particular kinds of
Cow-dung (which the raiyat prizes most for rdb) gave
trees.
the best results of all the supply of it is, however, limited
but, with the aid of brushwood, shrubs, and grass, the cultivator can makeup the necessary amount for, burning. In this
;

" See footnote, page 27.

"

" Cidtivation.
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way

the Forests had, up to the time of the enquiry, been of
great use to agiiculture'.
It is undisputed that transplanted rice gives far and away
the best return, and that only the finest kinds of rice are so
sown. At Ig^tpuri, where, owing to scarcity of rdb material,
a good deal of rice is grown from " sprouted " seed (the seed
being allowed to soak for two days in water before sowing),
the out-turn is not so good as at Kalyan where rdb prevails.
If seed is " sprouted " and sown, but the rain does Hot then
last, the seed is wasted, but robed seed is not ptlt in the seedbed until the rain aetua/lly comes. The assessment of the land
has of late been lowered at Ig&,tpuriJ on account^It is believed,
of the difficulty in getting r^i njaterial, and the consequent
lesser yield of ric^.
Rice, though aquatic, cannot stand immersion, and it, is, noticeable that where rdb is practised
the seed-bed is always on elevated; ground; Rice cannot
be sown, in the wet;, as it would rot; ,this accounts for rdb
being used at M^him, inasmuch as, apart from the difficulty of preserving tjie, cow-dung in such a wet climate, if it
were put on the seednbed it wouli tejad to hold the moisture
By burning the dung on the land a drier and
all the more.
more porous soil is obtained.
At first sight, I allow, one would" conclude that the practice
must be a very wasteful one, but the fact that it is carried
on by raiyats suqb as ,ithos:e. at^ M^him, the excellence, of
whose cultivation: e:2j:(Qit§d my highest admiration, obliges me
tq conclude that, tljpugh I canjnot explain IwA^/' i* '®' 7®* *^ *®
the one way in iTrhifth the .cultivator can grow his rice to best
I cannot, believe ^that men who annually spend such
profit.
large sums as these cultivators do in the purchase of castor
refuse, &c. wou^ld burn their loow-dung iov rdb if they had
not found out by experience ithat it was the best plan to
In other words, I am content to learn from practical
adopt.
experience, and tAP.ndeavpur to explain the science from the
*

>

,

The advantages
°^'^^^'

j

i

practice.
,,
It is no|,t at all unlikely that much of the ^benefit oivab is
due to the change, produped in the mechanical texture of the
:This results in the
soil by the burning which' it 'Undergoes.
liberation of some of its dormant constituents, and the supply
of ready-formed food for the plant, which, at this stage, needs
to be quickly forced.jOji;vthen,, againi the addition otf mineral
matter from the mf|,terials burnt must conduce to the richness
of, the soil, a4d,;;wl»le supplying plant food, would, 'at the
same time, render the soil porous, so that it would not retain
excessive moisture, as might be the case were natural manure
or green leaves to be used. There is a further possible benefit
in the destruction, through burning, of any weed seeds which
might choke the rice in its early stages. I find it stated in
,,

.

.

;

>

the Lohardaga Agricultural Report that
" for paddy nurseries, in many parts the manure heap
:

"

is

set

on

fire

the motive being to( Jiill' grass- seeds, which, where the soil is poor,
" would germinate and l?ill the rice hut this is not done in Five Parganas,
" ^ince the land is fertile there, and the young crop grows up strongly
" enough to keep the weeds in chedc."
first,

;

Possible expiana-
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This instance from Bengal may afford a possible explanawhat takes place in other parts. Th6' wholp subject
of ra?) is an interesting and important one, about which there
is still much to be learnt, and on which the scientific agricultion of

jturist

or by
mixing.

Silt

from

usefully wot-k.

132. Another system of manuring is that by using silt,
tank mud, &c-, or by the mixing of soils of different character,
in order to improve the texture of the land.
Vast areas in Bengal are annually renewed naturally by
the silt of rivers, and there are in the Punjab, for example,
near Gfij rat, stretches which are covered yearly by the silt
brought down by mountain streams.
In the Jhelum and
Shahpur districts, at the foot of the Salt Range, there are
similar tracts here the fields are first 'embanked, and then
the flood water of hill torrents is turned into them through
an opening in the upper end of the embankment. The water

Manuring by
silt,

may

soil-

rivers,

streams, and
canals.

;

sallowed to flow in until the field is converted into a pond.
this dries up, a crop is sown, and requires no further
watering or rain. In this way the wheat-growing areas of
these districts are formed, tod no manure is used or needed,
the coming of the silt supplying more fertilising matter than

is

When

many manurings

could.

In Behar a lai^e proportion of the land is inundated, and
the' soil is washed from' the higher to the lower land, the
latter consequently not' requiring manure.
Jute-growing in Eastern Bengal is carried on by the annual
renewals of silt from the rivers, and Where it comes no manure
is needed at- all.
It is found that wherever there is silt the raiyat does not
lvalue ordinary manure' or take trouble in preserving it ; he
.

[

i

j

"
"
looks for the silt to come instead.
In the case of silt-laden canals one reason for the excessive
use of canal water is, that the more water that is used the
more silt is there deposited, and the people alongside canals
have been known to cut the banks in order to get the silt on
to their lands. The use of canal silt for growing trees on salty
land (usar), and for reclaiming the latter, has been mentioned.

(See paragraph 75.)
Great distinctions' are drawn by the cultivators between
the rivers and: canals which bring silt and those which do toot.
Thus, the Sutlej is a snow-fed river, and brings sand rather
than mud the fiilt of the Jumna is considered fertilising, that
of the Ganges is not.
;

Soil-mixing.

The rich' soil dug out from tanks is ifpidely. appreciated
throughout Madras, and 'in Coimbatore I have seen "soilmixing" going on, a lighter and red soil being mixed with
a heavier and black one. At Rungpore in Bengal this is also
practised, especially for jute land,' the better soil being
mixed with the inferior, just as pond mud might be mixed
with a sandy soil.
At Nadiad (Bombay) I noticed another kind of "soil-mixing."
Here the fields are all surrounded by hedges growing on em-

Silt

and

Ill

Nitre.

When it is required to turn a field into a. rice
the topsoil is thrown from the centre up against the
hedge, thus making an embankment the level of the field
is lowered thereby, so that the rain water, when it falls, is
held up and soak? the soil thoroughly. When, in turn, the field
requires to be manured, the soil is thrown back from the
hedge-side on to the field and is spread over it.

bankments.
'field,

;

133. Nitre or saltpetre (nitrate of potash)

is

a, salt

with

which the s,oil in many parts of India is impregnated, and the
manufacture of nitre, together with some common salt, by a
'Somewhat crude process of extraction and; purification, may
be seen very frequently. Though, the manufacture is widely
distributed, it, is in Behar and the North- West Provinces that
most nitre is raade. Th^ earth around the remains of old
villages is specially found to be thus impregnated.
The accumulations of the salt in, all probability have their origin in
.

Nitre or salt*
petre.

.

•

the natural process of nitrification (production of nitrates)

which the

solid

and liquid

exci;eta of. cattle

and men,

as

well as vegetable and other refuse, have undergone. Wood
and other vegetable ashes supply potash in the form of carbonate of potash, which then, combines with the nitrates,
producing nitrate of potash. The potash in the .soil itself,
more especially when the soil is clayey in nature, no doubt,
contributes also to the production of nitre. This explanation
accounts -for the nitre-containing earth being iound mainly
where habitations formerly stood.
The men who manufacture the salt know by tasting the
earth whether it will pay them to work it or not.

Its

method

of

formation.

;

,

Nitre as a manure is but little used, owing to its high price.
Experiments at Government Farms have shown that it gives
a considerable increase in the out-turn of cereal and other
but these experiments, like several others, have not
crops
been Conducted with a view to seeing if the extra return
would pay for the expenditure, and if there be a likelihood of
the raiyat availing himself of the manure. The price of crude
saltpetre varies in Behar from Rs. 1. As. 8. to Rs. 3 per maund
(of 80 lbs.), but the lower-priced kind would be, very impui-e.

q^

;

Generally speaking,
Rs. 2^ to Rs. 3 per

it may be said that its cost locally
maund of 80 lbs. This is the price

^i"^'

is

at

In Gujardt (Bombay)
also at Salem (Madras).
Cawnpore
nitre cbsts nearly Rs. 5 for the same weight ; and delivered at
Calcutta, the price is from Rs. 5 to Rs. 6^, according tp
quality.
The price of saltpetre, accordingly, puts it quite beyond
the reach of the ordinary cultivator, and it is only in the
case of crops which bring in a l^rge monetary return, such as
sugar-cane, coffee, tobacco, opium, and indigo, that it has any
Thus, it becomes
chance of being used in the country.
almost exclusively an article of export, principally to thei
In Coorg, among the coffee planters, a
United Kingdom.
Occasionally, too, the
small amoimt is used as manure.
Natives will use the nitre-containing ear|)h itself ;as a manure.
;

y
TTse as

manure.

Manure.

112

spreading it round the base o£ the sugar-canes, &c. I saw the
earth being used for canes at Hoshiarpur, and also for wheat
at Hissar.
1 ,n efflorescence of nitre often appears on the
walls of housjs in villages of the North-West Provinces and
Oudh, as well as on the earth around them it is then scraped
oif and used as manure.
Reference has been made in the last chapter (Chapter VI„
paragraph 99) to well water which is termed lehara by the cultivators, and which is held in special repute for tobacco-growing.
Nitrates, as I have shown in the analysis there quoted, hold
a very prominent place in the composition of such waters,
although, in that, instance, rather to my surprise, I found
that they existed as soda and not as potash salts. It is quite
possible that nitrate' 'of potash occurs in other cases, but the
subject needs more complete investigation.
In another
instance, when at Avenashi, I noticed a white crust on the
soil, and the cultivator said that it was prejudicial to his
sugar-canes
he added that it came from the well water.
He did not grow tobacco here because the water was not of
the kind of brackiahness he liked. As far as I could tell
from a cursory examination, the saline crust on the soil
was sulphate of soda, but whether it came fr6m the water
or from the soil no one could tell me.
I only mention this
to show that the Native clearly discriminates between the
properties of different waiters, though he does not know
whence they arise, and also to show the amount" of useful
work that could, be done by a chemist who would investigate
these varioup points.
Other sources of potash are wood aslies and the ashes from
burnt cow-dung cakes these, as we have seen, are not wasted,
but generally find their way on to the manure heap.
;

Well waters containing nitrates.

;

.

,

"Wood aahes.

;

134. 'Lime is seldom;

Lime.

Manlcar.

Gypsum.

used as a manure.

Nor, as we
use generally
required, the soils of India, as a rule, containing a sufficiency.
Were there to be need of its special application, an abundant
supply would be found in the concretionary limestone known
as fcawfcar, which in so many parts underlies the soil.
f tirther supply of lime, in airiother form, is available from
the vast beds of gypsulin (sulphate'of lime) found in the Salt
Eange in the Punjab, which are capable of supplying almost
inesjhaustible quantities of linie.
Some experiments that have
been carried out seem to point to the possibly profitable use
of gypsum as a manure for ifldJgo; arid support for this may
be found in the known value of gypsum as a manure for
Indigo, like clover, is a leguminous plant.
clover.
It is on
the laterite soils of Coorg and Mysore, as also in the
Neilgherries, that the lack of lime in the soil is felt, and here
its application separately would, I am confident, be beneficial.
Mr. Elliot, of Munjerabad, reports to me that lime, where put
Unfortunately, it is in these parts that
on, has done good.
lime is hardest to procure. In Coorg and Mysore a compost
for coffee is made out of the pulp from the coffee berries
'
mixed with lime, soil, &c.
if

at

all,

have seen in Chapter V. (paragraph

A

63), is its
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Phosphatic
135. Bones are practically the only source of supply of manures.
'diphosphates to the soil.
Small quantities of apatite and
Few mineral
phosphatic nodules were found by Dr. Warth and Mr. Parsons sources
discovered.
at Mussoorie (North-West Provinces), jn 1884, and by Dr.
Warth, in the Eocene of the Eastern Salt Ilange. Coprolites
iave been discovered in spots in East Berar and the Upper
Oodaveri district in Hyderabad, but nowhere in anything
like sufficient quantity to be profitably worked.
Nothing
else that I know of in the way of raw phosphatic material for
manufacture into manures has been found in India.
If

Fish manure, which may be considered partly a phosphatic
manure, is prepared in parts along the sea coast, such as Mani,jgalore (Mysore),
and is .transported inland within certain
distances, being used almost entirely by the coffee planters of
Coorg and Mysore.
I pass now to the more important consideration of the use

Fish manure.

of bones.
136. Bones, as is known, are very extensively exported from
India, and are but little used in the country itself.' The question whether the export ot bones should be allowed to continue
without a strong effort being made to retain this source of
manure in the country, has been prominently brought forward
of late years, and the Government of India recently caused
enquiries to be made a;s to the trade in and use of bones. The

general reply received was, that the export was an increasing
that the trade was carried on entirely by European
one'
KjapitaTTandThafThe ajjtual collection of bones was done by
Mlihammadans and low-caste Hindus ; that it was principally
confined to districts served by railways, and from vi&ges
within an easy distance of the line; and, lastly, that bones
were not used by the native agriculturists. It is estimated
that 60 million cattle die or are slaughtered annually in
The export of hides and skins amounts to over 30
India.
million yearly, though the number is not an increasing one,
for more raw hides have been used in the country itself of
In 1888-89, as also in 1889-90, 6^ million raw hides
late.
were exported from India to foreign countries, 1^ million
dressed hides, 4 million raw skins, and 19 million dressed
Whether taken from the number of hides or from the
skins.
estimate of the cattle that perish, it is evident that there must
be a very large supply of bones available. Hindus, however,
being largely a non-meat-eating people, and regarding the
bones of cattle as those of their ancestors, and hence sacred,
are prevented by their caste prejudices from collecting or
Ninety per cent, of the Hindus may be
utilising the bones.
said to be non-meat^eating, and, of the remaining 10 per cent.,
fully 5 per cent, cannot afford to get meat. The consequence
is, that the bones are left lying about wherever the animals
;

may happen

to die, or are thrown into ditches (nullahs) and
ravines and left there. It has also to be remembered that
Indian cattle are less hardy in resisting disease than European
cattle, and, consequently, may drop off in great numbers when

Y

24266.

H

Bones.
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an epidemic breaks out. Within the past fifteen years a large
trade has sprung up in the collection and export of bones it
Almost the whole
has increased and is still increasing.
amount collected is sent to the United Kingdorii, where the
use of bones, either raw or else manufactured into artificial
manures, is valued highly. The exports of bones from India,
have been, in round numbers, as follows.:
;

Amount
exported.

Year.
1884-85
1885-86
1886-87

Tons.
-

18,000
22,000
18,000

Tear.
1887-88
1888-89
1889-90

-

-

-

-

-

-

Tons.
26,000
35,000
44,000

above one-third goes from Bombay, somewhat
less from Karachi, and almost all the rest from Bengal (Calcutta). Madras exports only a small amount, and that mainly
The total value of the exports in 1889-90 was
to Geylon.
Rs. 24,27,489.
Out of the 44,000 tons exported in 1889-90,
close upon 40,000 tons went to the United Kingdom, and
2,200 tons to Ceylon. Thus, the trade may be considered one
almost entirely with the United Kingdom, and yet, despite
\this large influx of bones, it amounted, in 1888, to only about
one-fourth of the total amount of bones used annually in the

Of

this total,

!

lUnited Kingdom.
For the statistics here given I am indebted to Mr. J. E.
O'Gonor of the Finance Department, Government of India,
and to Mr. H. Voss of the' Anglo-Gontinental Guano Works,

London.
The

collection of

bones.

The

collectors of bones are mostly coolies of the

Chamar

The bones are roughly broken with a hammer,
conveyed to the nearest station, and there left for removal by
train.
Bones may be seen lying in heaps at a great number
of the stations along the railway" routes and waiting for
removal to Calcutta, Bombay, and Karachi. Villages within
a 10-mile radius of the line have been already cleared of any
caste.

accumulated stores of bones; but collection of fresh bones
goes on, although it does not as yet extend much beyond this
The collection of bones is thus a limited one, but, as
limit.
railway facilities increase, so will it spread. In Bengal, where
a damp, hot climate prevails, bones seldom lie long on the
ground, but disappear within a couple of years in the hot,
dry plains of the North-West, on the other hand, they get
desiccated and bleached, and may thus last a long time and
accumulate. Those accumulated stores, however, have now,
for the most part, been already carried ofl".
;

What prevents
bones from being
utilised in India?

(a) prejudice.

137. 1 iviil now consider what stands in the way of bones
being utilised in India for agricultural purposes.
In the first place comes caste prejudice. The influence of
this, however, will gradually break down, and, before long, the
cultivator will not scruple to use bones if he finds it to his
advantage to do so. In the busiiiess office of a bone-exporting
firm I myself saw the different samples being handled by a

Brahman.
Secondly

,

the value of bones for agricultural

purposes
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has not been definitely sTiown as regards India. It seems
hard to believe that there should so long have been
this available source of manure, and yet that the raiyat
everywhere should have been quite ignorant of its use. He
utilises most of the materials that he has at hand, and even
as regards those which prejudice has prevented him from
using largely, night-soil for instance, he is perfectly well
aware of their fertilising value. But it is not so with regard to
bones; nor have the experiments conducted on the Government
Farms at Cawnpore and Nagpuir succeeded in establishing
the value of bones, nor in showing that it would pay the
raiyat to collect and use them.
I do not say that the
enquiry is complete, but it is clear that the benefit of bone
manures is not of the marked nature in India that it has been
found to be in some parts of England. When Ibokiilg' for a
possible explanation my attention was drawn to analyses of
Indian soils. As I have pointed out in Chapter V. (paragraph
65), these, as a rule, contain considerably higher percentages of
phosphoric acid than most English soils do. Now, phosphoric
acid in the form of phosphate of lime is the chief ingredient
of bones, and the one for which their use in agriculture is
prized.
Again, it is necessary to point out that bones, or even
bone manures, are not of universal beiiefit even in England
on some lands, and in certain parts of the' country, there is
nothing that does so much good
in others they and the
money paid for them are thrown away, and quite as
good a result would be obtained by using the cheapest
mineral superphosphate. No practical farmer and Ho agricultural chemist has ever yet been able to determine exactly why
or when this is the case
but it remains a fact that the
application of bones has really to be made experimentally at
first in order to see whether they do good
then, if they do,
they generally pay well. But each man has to get to know
his land, and to learn by experience whether bones are good

(s) their

vaiu»

^0™"°'*"^^

;

;

,

;

;

for it or not.

Now

,

us take the practical difficulties apart from caste
ptejudipe, and let us suppose for the moment that the value
of bones in India had been proved. The whole export is little
more than one-fourth of what the United Kingdom annually
requires.
What would this amount to, therefore, if spread
over the whole of a vast continent like India ? It would not
be much more than a drop in the ocean
Again, while it may pay a trading firm to send out collectors of bones, it does so only along rail-served tracts, and
We have to see how the raiyat
within a certain radius.
would be affected. The death of one of his cattle is, happily
for him, not an every-day occurrence, and, when it does
happen, it is only about 20 seers (40 lbs.) of bones that are
yielded.
What is the raiyat to do "with these ? Is he to
let

!

them until another of his cattle dies, and so on, until
enough are accumulated to ma,ke it wotth his while to break
them up and manure a field with them ? Or is he to roam
over the wastes and ravines and pick up single bones ? If the
store

H

2

o^o|ig^4?n""nd*
keeping.*'"'
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(d) difficulty ol

preparing bones
ior use.

to be general, there would be others doing what
far would the bones go then ?
He would,
again, find himself in competition with the paid agents of
exporting firms, as soon as the extension of railways or the
difficulty of getting a sufficient supply of bones near at hand
had obliged the search to be made further abroad. It must
come to it, I think, that the most that the raiyat will do will
be to throw the bones on to his manure heap, even if he takes
the trouble to do that.
Next, there is the difficulty of preparing bones for use.
Suppose the raiyat were to collect a sufficient supply and
to keep them separate, how would he prepare them for use ?
Some kind of grinding is necessary, or the bones could not, so
experience tells us, be used to advantage. Unless bones be
ground to a coarge meal, it is impossible to secure their proper
distribution over the area to be manured, nor can the forces of
nature so easily act on them and disseminate them throughout
the soil as plant food. The old idea in England was, that bone
was a capital manure because it lasted well, especially if after
a number of years a piece of bone could still be found in a field
this idea, has, very rightly, given place to the more scientific
one, that a profitable return must be the one which is readily
reaped in the crop and not merely stored up in the earth.
Accordingly, the fineness of agricultural bone-meal is now
The raiyat, however, cannot afford to pay for
insisted upon.
a bone-mill, and he has no really available means for reducing
the bones to a ^mall size. On two occasions I have seen
bones being broken up by hand this happened on the estate
of Mr. Sabapathi Mudliar at Bellary, and at the Seebpore
Experimental Farm, Calcutta. At the former place women
were employed in pounding the bone, and I was told they
would make 100 lbs. of bone into meal in a day. At Seebpore
tliree men using a dhenki, or kind of lever hammer worked
with the foot, made 20; seers (40 lbs.) into rbeal in 5^ hours.
It is possible that if the value of bones be clearly shown, the
native cultivators may begin to break up the bones that lie
near at hand, but that the practice will become a general one,
or that, if a genexai one,; it will be capable of supplying the
manurial requirements of the land to any great extent, I am
inclined to doubts

use of bones

is

he does, and

how

:

'

;

Prospects ot

bone

beings

an

object of sale in
India itself.

It has been suggested that bone-mills might be started
up-country, and the bones be sold to the raiyat rather than
sent for export but then comes in the raiyat's difficulty, his
want of capital. He has seldom money to pay for manures
especially those the value of which he is not convinced of!
And, in any case, the whole matter would be one of market
If there is a constant and increasing deinand
considerations.
for bones, the price of which in Calcutta is now from Rs. 40
to Rs. 45 a ton (say 31. to 3 I. 15 s. a ton), they can only be
kept in the country if those who are likely to use them are
willing to pay as much as this or more and where is the money
to come from ? A tea planter, or a coff'ee planter, perhaps
may find it worth his while to purchase bones but it is only
;

'

\

;

;

'
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crops that yield a high return that will justify their use. In
such cases the planters generally have their own bone-crushing
mills worked by steam but, even in the midst of the indigo
cultivation of Behar, I met planters who regularly collected
and bagged bones for export, finding it more profitable to do
so than to grind them up and use them on their land.
Railways will not do so much to distribute bones as to afford an
outlet for them
in other words, they will facilitate the
;

;

export.

—

It is necessary to add one caution more,
as the demand
for bones for export purposes increases, it will afford another
inducement to the professional cattle-stealer and the cattlepoisoner.
Already the hide is an attraction, the flesh is
rapidly becoming one also
if to these are superadded the
bones, more care will have to be taken in the future to protect the cattle of the country.
The whole question of the export of bones is, therefore, I i™lndte?matter
hold, under existing circumstances, one purely of market
g^SS^'n"™'
'considerations.
;

Artificial

138. The next subject, that of imported manures, which in
an account of English agriculture would fill a most important
place, may, so far as India is' concerned, be very summarily
dismissed. If natural manures, such as bones, are not yet likely
Not only
to be used, still less so are artificial manures.
have no sources of' the raw material been discovered which
would pay for working, but the acid (sulphuric acid, or oil
of vitriol) required for their manufacture, costs, at present,
Over and above would be the cost of carriage
far too much.
both of raw and manufactured material. Once, again, the real
Only crops
difficulty comes in, who is to pay for these ?
giving a high return could possibly meet the outlay, and,
owing to lowness of prices for produce, the tendency among
planters towards economy in artificial manures has of

been marked. The day is still distant, I believe, when
Some
artificial manures can be profitably used in India.
great change, either in the cost of manufacture or in the conA'
dition of the agricultural classes, must take place first.
leading firm of chemical manure manufacturers told me, before!

manui'es.

/

late

.

|

went out to India, the result of their eflforts at introducing
manures into Russia and the East. The only manure
which they succeeded in getting into use in Russia was the
cheapest mineral superphosphate, and then only in the enlightened Baltic Provinces, where the farmers were, for the most
I

artificial

Germans. While, however, there may be nc immediate
opening for artificial manureo, it behoves those concerned in
agricultural welfare to be on the watch for any developments
that may take place. For this reason I consider that the
presence of an agricultural chemist would be of service in
possibly discovering and in utilising fresh manurial sources.
part,

139. In connection with the .extended use of manures,
whether for employment in the country or for export, it is well

H

2
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Sone-meal.

Oil cakea.

Manure.

to point out that the practice of adulteraition has already been
introduced. This is the case with bone-meal. For the purpose of competing against, the wellT-known firm, Messrs. Croft,
Wells & Co., some of the native Hindu and Parsi merchants
resorted to the mixing of bone-meal with shell-sand, lime, and
After inspecting Messrs. Croft,
similar cheap materials.
Wells & Co.'s bone-crushing mills at Thana, near Bombay,
Bombay, where, at
I was taken to the Mazagon Dock,
and around the landing-stage, were several small establishments belonging to native merchants, and provided with bonecrushing machinery. At some of these works I saw heaps of
the shell-sand, lime, &ic. referred to, and of the bone-meal to
which these were added. I was enabled to get samples of
the materials so used, and I give analyses of them in the
Appendix.* They consisted, in one instance, of shell-sand,
in a second, of burnt magnesian limestone, or substances
akin to it. Naturally, a business such as that which Messrs.
Croft, Wells & Co. carry on will have its imitators, and unfair
dealings may be used in the competition. In this way the
reputation of Indian bone-meal as exported to England may
be prejudiced, in the same way as that of Indian wheat has
been.
It is only, however, by purchasers insisting on receiving a definite guarantee of composition and purity, that
security in transactions can be obt^iin^dThe adulteration of wheat and oil-seeds will be considered
later on, but, so far as my acquaintance went, bone-meal was
the only manure which I found to be adulterated. It is well
known, however, that rape-cake, when obtainable in England,
is almost always mixed with a quantity of sand and earthy
matter, although it is not clear where the actual admixture

takes place.
The presence of a chemist would bo, a means of detecting,
and probably of checking, the practice of adulteration.

140. Having now reviewed the manUrial resources which
are in more or less general use, I pass on to consider two main
points in which the Indian cultivator does not make full use
These are, firstly, the non-utilisation
of what he has at hand.
of night-soil; secondly, the imperfect conservation of the

Fo!nt> in which
the native
cultlTBtor does
mot nae the

manurial
facilities

he has.

ordinary manure from cattle.

Importance of
the utilisation
of nignt-Boil.

141. It is undoubtedly the case that a very great improve/ment might be effected in Indian agriculture if the system
of utilising night-soil, sweepings, &c. were universstl.
Of
special importance does this become in a country which, as
we have seen, is too poor to purchase artificial manures, or
even to retain in it the bones now sent for export. Still
more so when, as in the case of India, not the crops alone
'(such as wheat, linseed, and other oil-seeds) are exported, but
-also the very manures which might be supplied in the refuse
from the oil-seeds after the expression of the oil.

\

I

• See

Appendix M.
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Mr. Nicholson, speaking of Coimbatore, estimates that a ^£'""'°°''
population of 1,650,000 persons takes yearly from the soil, for
iood, 330,000 tons of grain, and a lot of other produce of this
but little is returned to the land. Mr. Nicholson sums up his
remarks in terms with which I thoroughly agree
;

:

Every man should void himself on or for his field artificial manures
" are too expensive for the raiyat, and he miist adopt either the Mosaic
" plan or the indirect Flemish, German, and Japanese plan. It is this
•" manure
(night-soilj which enables the Flemings to recuperate their soil."
"

;

I regard the spread of a good system of utilising human and
household refuse, street-sweepings, &c. on the land, as a most
potent factor in the improvement of Indian agriculture, and
having had, among other duties, to enquire into diiferent,
schemes for town sanitation, I must record my conviction that
the dry system is the one best suited to Indian circumstances,
and that any system which diverts from its proper destination,
the land, that which has originally come from it, would be
attended by loss to the cultivator and to the State, and would
not be satisfactory from a sanitary point of view.

stoitationoi,

142. Prejudice

is the great bar to the proper utilisation of Prcjudioeia
It is not that its value is not known, as the impr"6ment,
appearance of the fields nearest to any village will testify, for
the growing of a tall crop, such as arhar (Gajanus indicus), is
frequently a direct indication that that particular field has

;

night-soil.

to its turn for receiving manure.
On these fields the
crops are manifestly better than the rest what is wanted is,
greater distribution of these fields. The hope for improveTnent lies in the gradual breaking down of prejudice. That
there are signs of this going on is evidenced by the fact that
in certain towns, such as Farukhabad, Cawnppre, and Nagpur, the utilisation of night-soil has had an indigenous origin,
and its spread has been due to other cultivators following
the example set. It will be, on the one hand, by the force of
example, and by the necessity of adopting the most remunera
tive methods, and, on the other hand, b^ the breaking down
of prejudice through the spread of education, that, by degrees,
the ready and natural means of replenishing the land by the
use of night-soil will come into general use.

come

;

The hope

for

improvement.

-

143. In a great many towns and villages it is the practice
to utilise the sweepings of the houses and streets, but not the
night-soil.
I will now instance cases where the utilisation of night-soil
has been effected, and where it has resulted in very great
agricultural benefit, alike in the well-being of the cultivators,
the increase of food to towns and villages, and an increased
revenue to the State. These instances will afford evidence of
that the capabilities that exist for the improvement of Indian

agriculture from within.
To take, first, cases where the practice has been indigenous in
origin.

h3

Instances

where nlght-soU
is utilised.
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Farukhabad.

fft)

Cawnpore.

The cultivation around Farukhabad is carried on almost entirely by
Kdchhis. Men belonging to the sweeper caste collect and store the nightsoil, and the Kdchhis use it on their fields, putting on as much as 25 tons
to the acre. The sweepers receive annually as much as Rs. 40,000 for the
manure. Land which is close to the site where the manure is stored is
assessed at Rs.20 an acre, that within the manure limit, Rs. 10-12, and land
outside at Rs. 5-6, whilst where liquid sewage can be baled out on to the
land the rate goes as high as Rs. 30r-40. These high values, it should be
remembered, are due entirely to tjie pnanure, and not to the soil. By its aid
three crops a year are grown, first maize, then potatoes, and afterwards
tobacco.

From Farukhabad Sir Edward Buck. took some of the Kdchhi cultivators
and induced them to settle at Oawnpore. This they did, and introduced
their system of cultivation most successfully, so thatithe value of the land
increased rapidly. Only a portion of the original settlement remains, as
the land was required for the railway, but what is left retains still the
name of "Buck Sahib's''' village, &.nd the rent is Ra. 40 a higha (|ths of an
acre). The Kdchhis here spend as much as Rs. 40 a bigha on the manure,
and it is stored in trenches for, one year before it is used.
AtNawabgang also, near Cawnpore, I found Chttmar cultivators using
night-soil.

Nagpur.

Another batch of Kdchhi cultiva,tors was ti;ansferred from Farukhabad to
Nagpur, and, as mentioned in Chapter III. (paragraph 27), not only did they
continue their special kind of cultivation, but the cultivators around (mpstly
Kunhis), were induced to follow their example, so that now the entire
manure from the town is used.

id) Hosbiarpur,

At Hoshiarpur (Punjab) nigjit-soil is used largely. When I was there
I was told of an actioii whichi the syi^eper^ had even brought against the
Municipality,, to prevent their hereditary right to the disposal of the nightsoil being taken away ifrom, them,.

(c)

(e)

Multan,

Around Multan,

sitreet^sweepings

and night-soil are used together.

(J) Saharanpur.

Just outside Saharanpur I saw the market-garden cultivation carried on
by Sdmis. They use town refuse and night-soil together, spending for sugarcane as much as Rs. 90 an acre in manure.

(g) Meenit,

Meerut is another place where night-soil is extensively employed for
market-gardening, also by Sdnis principally. The siveepers collfct the manure,
dig it in trenches, leave it nearly a year, and then the Sdnis go and fetch it.
The price the cultivators pay is Rs. 30 for 20-25 loads, each weighing
10 maunds of 80 lbs. each, which makes the price about Rs. 4 a ton.

The above are, so far: as I have been- able to separate them,
examples wherein the utilisation of night-soil has originated
from the people themselves. The instances that follow are those
where art extended use of night-soil has been originated
mainly by, European enterprise.
Amritsar.

At Amritsar there is a population of 150,000, involving a gross annual
outlay of Rs. 50,000 for scavengering, &c., but no less an income than
Rs. 34,000 is received from the sale of night-soil, house refuse, &c., making
the net cost of the entire scavengering of the town only Rs. 16,000 yearly.
The system was introduced in 1877, and the result is largely due to the
energy of Mr. E. NichoU, the Secretary of the Municipal Committee. Not
only this, but the market-garden cultivation that has sprung up around the
town, as the joint result of the use of night-soil and the coming of the BariDoab canal, is verjr remarkable. Land will let here for Rs. 30 and Rs. 40
an acre, in addition to canal water charges. The enltivators are mainly
Arains and Kumbos (market-gardeners). It is only in the rains that nightat other times the cultivators come and take it away
soil has to be buried
as soon as ever it is brought to the dep6ts on the borders of the town, and
so great is the demand that there is often quite a fight to get it
Dry earth
is taken into the houses by the sweepers.
The cost of the manure is Rs. 5
;

!
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for a hundred donkey-loads, each load being aboit 1 maund (80 lbs.). Even
the sullage water that passes along the open sewers of the town is, after
it gets outside the limits, drawn up by a Persian wheel and is poured on to
land.
This land is let out at Rs. 42 per acre, including water and the
use of the well. What water passes on is taken by cultivators situated
lower down a channel {nullah), into which the water flows.

Poona is another good instance of what can be done in an agricultural (0 Poona^
direction by the use of night-soil.
Here the ashes, house- sweepings, &c.
are collected, sifted, and burnt the night-sbil is cdlleoted separately and
put in layers with the ashes, in pits 18 feet x 15 feet and 1 foot deep 1 inch
of ashes is used to every 5 inches of night-soil. After a time, the whole is
mixed, more ashes are added, and finally a dry poiidrette is obtained which
takes five days to make in hot weather, eight dlays in dry weather, and 12
days in the rains. In the rains this w ork' has to be done under cover. There
is a gi-eat demand for the manure among the cultivators, although seven
years ago they would not have anything to do with it. The extensive sugarcane cultivation around Poona is entirely due to the coining of the canal
and the utilisation of the VooTna, poudrette. One half of the entire cost of
scavengering the town and preparing the manure is met by the sale of the
letter in 1889-90 it realised Rs. 34^(604.
The price varies with the demand,
but is aboub Rs. 2 per cartload of 700 lbs., say Rs. 6 a ton.
;

;

;

The urine and sullage water is not utilised as it is at Amritsar, but is allowed
to flow into the river. It wqnld be well, I think, both'for the sake of the
land and also of the river, tliat a plan such as that employed at Amritsar
should be tried. Also, it is clear that the ready way in which the manure is
disposed of at Amritsar must save much trouble and the expense of preparation into poudrette.
T have mentioned (paragraph.75) the trenching of night-soil on salty land
{usar) near 'Cawnpore. J'its are dug 2 feet deep, and'only a light covering of
earth is put over it; it is enough, however, to prevent any objectionable
smell.
Land thus trenched lets for Rs. 45 per bigha (gths of an acre) where
there is water in addition, and for Rs. 17 where there is no water.
The night-soil of Allahabad is removed by the Municipality, and poured
into pits li feet deep, soil being put over the top. Two and a half acres are
thus treated every month, and the soil is vastly improved both manurially and
mechanically it becomes quite fine, porous, and open, whereas beforehand

,

0) Cawnpore.

(t) Allahabad.

;

it

was hard and lumpy.

I read that four Muuicipalities in Behar have begun to dispose of nighton land, and have realised profits by re-letting the land. In Gya the
profit is Rs. 100 to Rs. 150 yearly; in MozufEerporc, Rs. 120; in Buxar,
Rs. 84.

W Behar.

At Madura (Madras) night-soil is mixed along with the town-sweepiiigs
The latter costs about Rs. 2J a ton, and it is
in the municipal refuse.

P") Madura.

soil

reported that the prejudice against

it is

passing

off.

which formerly did
not fetch above four annas (one-quarter rupee) a higha (fths of an acre) is
now worth Rs. 20 a bigha, since it has been trenched with night-soil. Town
refuse is also spread to a thi,okness of three inches as a dressing for grass
land, and as many as five clottings of grass can be obtained in the first year.

fn) Allahabad

144. At Ferozepore (Punjab) I saw in use the system of
which I consider the best for village latrines. It
is thft plan of having shifting spreens or enclosures, made
of bamboo, and withiij the enclosed area a shallow trench is
dug, earth being thrown over at once by the attendant. The
screen is moved daily, and in this admirable way the land
Subsequently it is
gets manured evenly and regularly.
ploughed up, and crops (mainly vegetables) are grown.
In regard to village sanitation, a suggestion that is worthy
of attention was made recently by the Poona Agricultural

suggrations

At the Grovernment Grass Farm

at Allahabad, land

sanitation

,

Grass Pann.
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Association. The proposal was, that the rubbish, night-soil,
&c. should be collected by village servants, hereditary or
hired, and be sold to the villagers as manure, the proceeds
going towards payment of the expenses of keeping the villages
clean.
If there were some system of this kind inaugurated it
would soon prove an agricultural benefit.
Where night-soil is to be disposed of to the cultivators, the
system in use at Amritsar seems to me to be the very best of
all, especially as it provides for utilisation of sullage water,
Still, it may not be possible to adopt it everywhere,
urine, &c.
and the Poona plan of making poudrette may sometimes be
found the most practicable. If night-soil has to be trenched,
I think that there is no necessity for the deep trenching so
often employed.
depth of 1| feet of earth, or even 1 foot,
is not called for
earth is a capital absorbent and deodoriser
of night-soil, and a thin coating of it on the top of the nightIf a foot or more of
soil is sufficient to prevent any smell.
night-soil is put in a trench it is apt to form a scum and to
dry on the surface whilst remaining moist below, consequently
If, on the other
it does not amalgamate well with the earth.
hand, a depth of only two or three inches of night-soil be

A

;

used it is much more quiqkly incorporated with the soil, and
the land is earlier ready for sowing, or for trenching again.
General
neglect of use oi
night-soil.

145. Although the foregoing cases of the utilisation of
have been named, they are exceptional, and there is
still a general neglect, throughout the country, of this useful
source of manure, one doubly useful because it is at hand and
has not to be purchased.
Throughout Bengal, for example, night-soil is, as a rule, not

night-soil

all ; in Surat (Bombay) and Ahmedabad town-sweepings are regularly used, but not night-soil. Similarly, in
Madras I found that at Shiyali, Salem, and Avenashi,
only the sweepings were used.
In some places there was
no one to collect the night-soil in others, there was a general
idea that a crop would not grow with it, though the experiment had never been tried in others, again, no one would touch
In brief, in almost all the villages which I went
,the material.
to, and in whateyer Presidency, as soon as I asked the question
whether they made use of the night-soil, the cultivators
shrugged their shoulders and turned' away7
But I believe that, in time, a change will come and, if
reasonable arrangements be made, and the example given
elsewhere be wisely enforced, there will undoubtedly follow
distinct agricultural improvement.

used at

;

;

;

Imperfect
conservation of
cattle-manure.

146. The second point in which the cultivator does not make
what he has a,t hand is in the conservation of
the ordinary manure from cattle. Excellent as in many respects
his cultivation is, yet in his method of securing to advantage
the droppings of his cattle, the raiyat is, I am sure, greatly
This is, in fact, one of the comparatively few
at fault.
matters which lie close to hand in which he can be shown a
better way. Perhaps in no respect has the British farmer of
full use of

.

Town and
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recent years advanced so much as in the economy introduced
by the proper making of farmyard manure. The superiority
of box-made manure to that of open yards needs no explanation
here the advantage of recovering in the manure the cake
which has been fed to beasts is fully admitted, as also the
folly of allowing the urine to go to waste.
But in India it is
quite different no litter is supplied to the cattle, and not once
in a thousand times is any attempt made to save the urine,.
The solid excrements are picked up, and either made at once
into cakes for burning, or else they are thrown on the manure
heap, such as it is. The urine sinks into the ground, generally
in the hollows worked out by the aniimals' feet. Now and
again a little of the softened earth is scraped away and
thrown on the manure heap, but it results in little more
than a deeper hollow being nuide, and serves to expose a fresh
surface for the urine to sink into. The value of the urine is, I
am sure, not only not fully a,ppreciated, but is actually
unknown to a very large number of the cultivators. Did
they know its value they might do something more to save it.
I give here an analysis of a sample of Urine taken direct
'from Indian working bullocks, at the same time and under
the same circumstances as the sample of dung the Analysis
(A) of which is given in paragraph 121 of this chapter, [Table
VIII.] For the sake of comparison I give a s^ndard analysis
of cows' urine (English).*
Table X.
Analyses of Urine from Indian Bullocks and English Cows.
;

;

,

,

j
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bigli value

of mine.

Comparing the two analyses of urine, the Indian sample is
not inferior to the- English, and contains even more nitrogen.
Urine contains the greater part of the potash of the total
roidings and', though I do not know the average quantity of
urine yielded by cattle in India, it has been found in England
that the total amount of nitrogen voided in the urine is from
three to four times the quantity contained in tbe solid excrements. Seeing, therefore, that the ufine of animals is richer
in fertilising matters than the solid excrements, the loss
involved by letting the urine go to waste must be very large.
The answer generally' g'iven by cultivators when I asked
them why no litter was used, was, "We have not enough
" fodder for our cattle.
How shall we give' them any litter ? "
And yet this is not a real answer, for, when I turned to
the manure hea;p, I almost inyariably found in it stalks
and straw and leaves, all of which would have done to
These stalks .were thrown in anyhow so,
use as litter.
but. there was no attempt to
too, the solid manure
make really good farmyard "manure out of it, or to let the
as it fermented, break down and decompose the.
(J,ung,
Each material
stalks and straw and form a uniform mass.
was left to itself the stalks to remain as they were, hard
and desiccated„the manure to get dry arid to lose part of its
value by exposure to the fierce sun during the hot season, or to
the heavy rain in the wet season. Had these stalks, straw, &c.
been put under the cattle, and been trampled down by them,
it would have served to retain a not' inconsiderable portion
of the urine, and would have made a more uniform material,
and one which would have all rotted together afterwards, and
formed good farmyard manure. I do not say there is abundance of material for litter in all cases, but there is certainly
a great deal that might be utilised. Leaves, for instance,
though collected for parching grain, are neglected for litter.
Again, if loose earth were sprinkled.on the floor, to make up
the deficiency of litter, and if thi^ were to be periodically
removed, much of the urine could be collected. Waste and
coarse grass, shrubs, weeds, leaves, and rubbish of almost
any kind would serve "fo-r the purpose, and I have often
thought that if I could but spread the sorcalled manure heap
under the cattle again, I could double its value.
Where the cattle are better cared for, earth-nut, gingelly
cake, gram, and other foods having high manurial values are
given to them frequently, but it is not borne in mind that
with these more con(j^t]rated foods it is only about one-tenth
of the nitrogenous aim mineral constituents of the foods that
actually goes on to the body of the animal and repairs its
waste, but that nearly nine-tenths remain in the solid and
It is the knowledge of this fact which has
liquid droppings.
made English farmers careful tq preserve the manure of cakefed cattle, and to keep their stock in covered yards instead
;

Litter uot used.

;

;

,

—

How manure
might be better
preserved.

of in the open.

Another frequent source of loss is, that the manure is .often
put, not in pits, but in loose heaps into which sun and rain

Value_ of Urine

—Littering of Cattle.

125

can easily penetrate. EJven when pits occur, they are often
not much more than holes d\jLg in the ground, If the bottom
of the pit were well rammed down and |;he sides beaten firmly,
or, where possible, plastered ovfir w;ith clay, and allowed to
harden, much loss would be saved. The manure, once in the
pit, ought to be turned over occasionally, even in India, so
as to get the drier portions mixed with the moister, and to
make the mass rot evenly together. When the rains come,
there is no difficulty in covering the pits with earth, and if
the manure were well made, and less like the contents of a
rubbish heap, less space would be taken up, and it would well
repay to cover it with earth as suggested.
In Appendix F. I have given an analysis of a sample of the
liquid which was draining away frpni a manure heap at
Bartchinhulla, Munjerabad, Mysore, and alongside I have put
the analysis of a similar sainple from a manure heap in
England, These figures show, that the drainings from the
Indian manure heap are slightly" richer, both in solid matters
(including potash and phosphoric acid), than those in the
English sample, and that they contain considerably more

DrainingBfrom

manure heaps.

.

;

nitrogen. It is evident, therefore, that allowing the drainings
to go to waste is productive of considerable loss in India,
equally as it has been found to be the case in England.

147. One objection made to littering cattle is, that if they
were kept in sheds with litter under them they would be
pestered with ticks and flies, and that on this account cattle
have to be occasionally tethered out in the open fields. Of
course, when flies or ticks are particularly troublesome, the
cattle can be tethered outside, if necessary, just the same;
but it is simply the general principle that I am advocating, one
which, if adopted, would result, I am sure, in much saving.
Another objection is the one which the English farmer

made when covered yards were

first

introduced,

viz.,

that the

would be unhealthy however, in England this has not
been found to be the case, and,' even as it now is, Indian cattle
are often tied up in sheds so I do not believe for a moment
that the sprinkling of a small amount of litter, coarse grass,
&c., supplemented by loose Garth, would have any other eftect
than to make the sheds smell very much sweeter and Cause a
very important saving in manure. The popular idea in India,
that cattle kept in sheds with litter put under them would
fall ill, has been disproved by a 15 years'; experience at the
Mr. Benson adds, from his own
Saidapet Farm, Madras.
cattle

;

;

observations in the Presidency, that he has never heard of a
case where any harm has resulted to the cattle from their
being littered -in sheds.
To my mind, a much more potent reason given for the nonadoption of the system is found in the answer which a raiyat
gave me at Avenashi (Coimbatore). " It is hard enough to get
" sheds for ourselves," he said " how shall we get them for
" our cattle ? "
;

obieotionsto
"««<>*ii**er.
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InstanceB of

manure being
badly kept.

148. It is clear to me from what I have seen all over the
country, and also from the writings of others, that manure is
not well kept, and that there is great room for improvement
in this particular.

(a) Punjab.

A

•

beyond Multan I saw heaps of dung scattered over the fields
had been left out in this way for over a mont]i.
At Gdjrat I noticed that upon the manure heaps was thrown a quantity
of stalks and other material which would have done over and over again
little

;

tliey

for litter. The greater part of the refuse is sold for the local trade of
pottery-making, and the cultivators mainly depend for manure upon the
coming of the silt from streams.

Mr. E. B. Francis, of Ferozepore, writes to me
" The most important question in the improvement of our agriculture is
to improve the collection and storage of manure, which would at the same
time be a measure of sanitatibn."
:

"
"
(h)

North-West

Provinces.

to spread the manure out on the
heaps until the rain comes. By doing this,
considerable loss is incurred the manure ought to be spread out at once
over the ground, and then the loss would not occur.
It is a frequent practice at
and to leave it in

Oawnpore

fields early,

;

Mr. Moens, in the Bareilly Settlement Report, says
" There are two points on which our agriculturists need instruction-^
"
(2) the proper management of their
(1) growing green crops for cattle
" manure."
In Tirhoot, I saw near Bara, heaps of manure lying in fields where they
had been exposed for several weeks, and were fast losing their goodness.
:

;

(c)

Bengal.

The following extracts are taken from Bengal Reports
" Manure is kept on the bare ground, and a great deal

—
wasted."
Burdwan. — " Manure

:

Palcmau.

"
"

is

heaps are riot well kept, and the urine is wasted.
Sometimes the heap is Very carelessly managed, and let to get too dry. No
and the urine is allowed to sink into the mud floor of the

" litter is used,
" cow-shed."

—

Dacca. " Instances are not wanting of heaps of rich-fed cattle-manure
"wasted."
(d) Sfadras.

In only a few places in Madras did I find any attention paid to the
preservation of manure. At Avfenashi no litter of any kind was used, and
the cultivators seemed even to be unaware that leaves might be used as
litter.
On the manure heap a quantity of straw, weeds, &c. was thrown,
but it was not rotted at all, and might quite well have been used as litter.
All this time the bullocks were tethered in the open, and their urine was
being wasted on the hard bare ground. If only the stalks, &c. had been
thrown under the cattle the urine might have been partially soaked up.
It is only right to add here, that the raigats expressed themselves as very
ready to receive instruction from anyone who would impart it to them.
At Shiyali and Madura I saw no litter uaed,^ except in one instance.
,

Mr. Benson writing of Kurnbol, remarks on the bad way
manure is kept.

Of Pallachi, in the Coimbatore district, Mr. Nicholson says
The improvidence of the raiyat is here exhibited in his

"

" of manure,

whether animal or otherwise, which

lies

in

which

:

reckless waste
everywhere around the

" villages."

G-overmnent
Experimental
Farms.
ie)

Even at the (rovernment Expierimental Farms, although in some cases
care was taken to store the manure better than the raiyats did, I found
there was still great room for improvement.
I must make an exception in the case of the Saidapet Farm, Madras, for,
But at one Of the Bombay
hete, littering of cattle was carefully done.
Farms (Eoona) the urine was allowed to trickle down an open drain, merely
cut in the earth, but not piped in any way, and was supposed to flow onto a
manure heap at the other side of the farm buildings, and situated a considerable distance off. The consequence was, that, so far as I could see.

,
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absorbed in the earth before it reached the heap, except,
heavy fall of rain might wash it down in a diluted state.
The solid dung was thrown on the heap along with stalks, &c., and the
whole was left exposed to sun and rain. At the other Bombay farm (Bhadgaon) much more care had been taken, and better manure was prodhced,
although the heap ought to have been better mixed up, and turned
occasionally the urine from the cattle was, however, allowed to mingle with
the rain water from the roofs of the sheddings.
perhaps,

when

all

a

;

149. I believe that a great deal might be done by showing
the usefulness of leaves for litter. When I was in Mysore I saw
leaves being used by coffee planters as litter in covered sheds
for the making of cattle-manure, and it is quite feasible to
extend this practice to many other parts. A slight sprinkling
of fresh leaves on the surface e fery now and then is all that is
necessary, whilst the lower layers get trodden and matted well
together, forming capital manure.
In Table XI., paragraph
146, I have given two analyses of leaves collected for this
purpose, a large quantity having been mixed carefully and
subdivided repeatedly to get average samples. A comparison
of these analyses with that of farmyard manure (Table VIII.,
paragraph 121), will show that there is more nitirogen and
about the same amount of potash in the leaves as in the dung
the large proportion of vegetable (organic) matter must also
exercise decided benefit.
In one instance the amount of
phosphate of lime is as much in the leaves as in the farmyard
manure.
The two analyses of leaves show considerable
variation in the amount of mineral matter in each, this
arising, doubtless, from different kinds of leaves being used.
The relative values of different kinds of leaves for manurial
purposes has still to be worked out. The leaves of the JacJcfruit tree (Artocarpus integrifolia) formed a large proportion
of the sample marked H.
The leaves analysed were those
collected on Mr. R. H. Elliot's coffee estate in Mysore, and
were similar to those he was in the habit of using for littering
his bullocks.
In some parts, for example, on the Malabar
coast, it is the practice to collect and use leaves for manure.

tiis value o(

,

.

150, If I have spoken of manure being badly kept, it is only instances oi
right to mention a few instances where it is better looked "eu praSv^.
after
The Saidapet Farm at Madras has already been spoken of
as one instance.
On the eastern side of Rawal Pindi it is the practice to
impregnate stable litter with urine before throwing it on the
:

manure heap.
In Tinnevelly, earth is often thrown over manure heaps
before these are used for the cotton crop.
Littering of cattle by the coffee planters in Mysore has been
referred to.
At Shiyali Mr. S. Sabanayagam Mudliar makes pits and
clamps the manure closely together; in Gujarat (Bombay)
manure is kept in pits and not in heaps at Nadiad Mr.
Becherdas Viharidas Desai has a very large masonry pit in
;
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which manure is stored, and from which his tenants (those from
whom he takes a share of the produce) are supplied. It was at
Nadiad, too, that I witnessed perhaps the' most careful method
of conservation of manure to be found anywhere in India At.
the time of my visit, the method was unfortunately threatened
with abolition through the action of the Sanitary Authority.
The practice in the town was, td keep the cattle in sheds
within the compounds the ground sloped away into one corner
a
close at hand, where a pit was carefully dug and plastered
channel was. cut, leading from where the cows stood, and
along this the urine was leid into the pit (a distance of only
In this way the urine was soaked up and
a few yards).
absorbed by the solid excrements, ashes, and house-sweepings.
As fresh manure was dropped it was added to the heap by
plastering it over the surface. Til t^is way an almost solid
block of first-rate manuLe, including tlie urine, was formed,
and the surface getting quickly hard and dry, there was little
or no smell, nor anything objectionable.
;

;

Necessity of
teaching the
raiyat a better
practice.

The work

ol

Government
Experimental
Farms.

Village
sanitation.

Hardsliip of the
sanitary rules
illustrated in the
case of Kadiad.

151. The instances of manure being properly preserved are,
however, very rare, and, broadly Speaking, it may be said
that the Native does not kiiow the best'way of making cattlemanure, nor of preserving it when he has it. At the same
time I fully believe that if he were shown how to do it, and
were to be "convinced that the practice is better than his
present one, he would adopt it, and would litter his cattle.
A great opportunity is given to Gov^i-nment Experimental
Farms to show ho^ this can he ddne. If this matter
were seriously ^aken; Up simultaneously at all Experimental
Farms,' and the cultivator were'shoWn (as I am sure he would
be) that bettef manure could be made, and better crops be
grown as "the result of saving tjie urine and Storing the whole
cai^efuUy, it would do far more good than experimenting with
artificial manures which iare altogether beyond the reach of
the raiyat.

My

enquiries into the subject of the better conservation
152.
of cattle-manure brought me into" contact with points conTo one ;of these, as distinctly
cerning village sanitation.
affecting agriculture, I must refer, more especially as the
extended application of the rsariitary rules is contemplated.
This I can best illustrate by the instance of Nadiad, in Gujarat
(Bombay), to which I referred, in paragraph 150. I there described the careful method by which the; cultivators preserved
the solid and liquid droppings of their cattle, keeping them,
as well as the ashes, ho/use-sweepings, &c., in such a way that
there was the minimum of ^agricultural loss, and at the same
time no smell or other objectionable feature was introduced.

Notwithstanding the care exercised by the cultivators, the
sanitary authorities, in their activity, h^d ordered the removal
of the manure heaps, and had forbidden the keeping of pits
within the precincts of the dwellings. The consequence of
this was, that, when I visited Nadiad in July 1890, instead
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being closely-packed heaps of well-roited manure
the compounds, the urine being ajbsorbed before
it had had time
to decompose, I found, lying along the
roa,dsides, or in tRe lanes, or by the hedge-sid^s, numerous
small loosely-packed unfermented heaps of fresh manure and
rubbish, on which the rain beat down, washing oi^it the
goodness, and rendering it cold and unf ermentable^
Women
might be seen carrying out in baskets on their ^heads mere
handfuls of manure, they having frefcLuently t6 go a considerable
distance several tim,es a day.
Within the compounds it
was even worse, for the cattle being still kept there, the
urine, how no longer absorbed nor allowed to collect in the pit,
flowed over the ground, and, mingling with the rain water,
ran into the open street and along the sides of it, producing
in its decotaposition, wherever it dried up, a powerful smell
which was the very reverse of sanitary. The effect of the
so-called remedy was to prpduce a state, pf things in;finitely
worse than before. But it is the agricultural, loss to which
I wish particularly to refer,, .The people (they are Patidars)
complained "bitterly of having to convey the small lots of
manure outside the town every .day they said that it was
against the Patidars' feelings to let their women carry the
manure out themselves, and so they had to pay for hired
labourers to do it that, when the heaps were p^t out, they
were constantly lia.ble tp.be stolen ;, that the manure was not
well-made, the urine,; was lo^t, aijd; the heap much spoilt by
the, rain, so that it jjever rotte.d, properly.
To, testthem^ I
asked, to see what they called well-ma^e manure, and soon
of there

within

'

;

;

was ^ shown some well-rotted,, neai^ly bl^ck, rich manure,
obtained, no doubt, from a .ma,nure pit which had not yet
been removed. The quality of this was such as to convince
me that these people, at least, knev what good manure was
and how to make it. In a part like this, where a magnificent
cultivation was in a very great measure the result of the
careful conservation of manure, it seemed to me a great mistake that the sanitary authorities should have stepped' in
only to. produce a, state of things infinitely worse than
before in a sanitary light, and one that involved decided
agricultural loss.
It is absurd to take such measures while
still allowing cattle to remain within the
compounds, the
urine polluting the streets, and the manure heaps making the
roadsides objectionable.
Either the Patidars ought to be
allowed to follow their economical and unobjectionable
practice, or the cattle ought not to be allowed to s<;and at
The reason stated for the
all within the
compounds.
action of the authorities was, that human ordure was
also put on the heaps in the pits, and a rule was made to compel the people to resort to the latrines outside the village.
Even if a little ordure did so go, it was of small consequence and
showed a sense of economy and, besides, whatever sanitary
rules may be made, I do not believe that they will ever succeed in compelling the women to go out at night into the
fields where the latrines are.
The people of Nadiad are very
I
y 24266,
I

,

,

.

'

;
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in the towns
was pointed out also that,
while the presence of the manure heaps was considered by
the sanitary authorities to be highly dangerous, it was the
practice everywhere to plaster the walls and floors of houses
with cow-dung, and yet jio one got ill from it. Fully' onethird of the entire population of Nadiad were cultivators.*
When I was in t^e Central Provinces 1 found that similar
rules were being enforced on' account of the fear of cholera.
Nevertheless, the cattle were still allowed to be tied up at
the houses, although the ;nanure had to be carried outride the
villages.
Here, however^ the manure >heaps were not kept
with the same care as was exercised at Nadiad.
I might mention in this connection the desirability of
covering over, both in towns and in villages, all wells which

healthy, and epidemics are

than in these rural

OlOEing over of
drinking wells.

much more frequent

districts.

It

are used solely- for drinking purposes.

,

In view of the contemplated extension of the appliioatipn
of sanitary rules, I hava gone into these matters at considerable length, as I think that attention should be paid to them.
Wider

distri-

bution of
dwellings and
wells over the
land advisable

153. There is one way in which the' manure supply, both of
cattle-manure and ^of night-soil, could be used, to better
advantage, bu,t it is hardly > feasible plan now, I fear. I have
remarked upon the appearance of a North-West village, the
habitations crowded t6'^'ethi^r/the wells and the best cnltivsltion afitd the most highly manured land lying close around
the village site./ Thig,. do v,btjpss„^,as arisen out of the experience of the past, owing tp the necessity of combination for
self-protection against the raids of marauders.
Undoubtedly,
howeverj'if the habitations could now be more scattered over
the land, and not be hilddled together on one spot, the manure
would.be more, widely ^iptriputed also, and probably not be
sp much wasted the wells also would be dotted about and
Captain Chapman told me that when
iiot clustered together.
he came into possession of his property at Shahpore, in Oudh,
one of the first things he did yas to dig. wells, not around
the village site, bulj distributed oyep different parts of the
estate.
The consequence Tra^, that wheft new settlers ca;me,
they fixeid their dwellings where the wells were, and thus the
manure from their cattle was .distributed over a wider area
and yvas not concentrated around the dwellings, leaving
the outlying parts unmanufed.
.

;

Could the habitations be raore scattered, and the wells too,
the land would certainly be better manured.

* since writine the above, I have heard that the Collector of Nadiad has recommended .that the \
inhabitants be allowed to keep tlieir manure heaps in the town as before, provided tliat esch man
nan I
raak6s a pit with brick sides, and that the manure be removed to the ftelds as soon as the pit is fall,
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CONCLUSIONS.
154. Whilst a few. soils, such as those of silt-renewed tracts,

the black cotton-soil, and newly-reclaimed or virgin land,

not .require .manure,

may

it

be said of

India that the necessity for using manure

supply of

it

is

may

the greater part of
is

notoriously iflad^quate...

enormous, and the

Water and manure
and is

are interdependent, and, just as the. former has been
still

being provided

supply of manure.

muSt attention be given

so

for,

These two factors, water

to the

manure,

arid

and in their supply
consists, very largely, ithe Improvement of Indian agriculture.
It has been shown in this, chapter that, under existing
constitute the. raiyat's great needs,

circnmstances, the manurial supplies in use are not sufficient
to replace the crops that are taken off the land

further, that

;

the increasing tendency to export both crops and manures

must cause a deterioration, of the soil.
In considering the various' sourdes of manure,

it

has been

pointed put that, with the exception of cattle-manure, the

amount and use

of them,i§

i^ji^t, limited.

Practically, therefore, everything centres in cattle-manure,

and the question of how
There are two mx^in

.

being properly utilised.
because there
that

it

is

is

not

to use

it

causes-

The

to better advantage.

which prevent manure from

first is,

that

a deficient supply of

properly made,

it is

wood

burnt as fuel
the second

is,

inasmuch as the urine

is

;

manure is badly kept. The second
two causes may be gradually removed by the spread
of agricultural instruction, and by the example of Government
Farms and Estates, The first cause, however, is one that
cannot be removed except by the taking of bold measures by
Government, such as those taken in introducing canals and
Government
in carrying them throughout the country.
cannot directly provide manure for the land, but what they
can do is, to provide wood to take the, place of cow-dung as
fuel, and so to liberate the latter for its proper use upon the
land. In short, Government must now turn to supplying wood
for agricultural purposes, just as they have supplied and are
altogether wasted, and the
of these

r

supplying water.

The
graph

situation has been sketched out in Chapter V. (para,

51),

when

dealing with the question of exhaustion of

12
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A

soiJ.

rapidly-increasing population creates a greater de-

and upon the food- crops which it bears.
Could the produce be increased even by one or two bushels per
acre, as Sir James Caird estimates, the difficulty of population
would be met; but without more manure the soil cannot do
it, and the export both of crops and manures is removing

mand upon

instead of
of

water

the

soil

Meantime the increase
througli Government aid, calls for the use

adding

to

facilities,

more manure, but the

of

because the supply of

What

is

fertility.

its

latter is for the greater part wa,sted

wood

for use as fuel

inadequate.

is

the position of Government in the matter?

practical purposes

Government are

For

in the place of a landlord,

duty to Ipok after their property, and to
see that it is kept up, and not be allowed to becbme impoverished.
The present system is one of gradual soil-exhaustion, which
must end in a decline, slow it may be, but still a decline of
It behoves Government,
fertility and of productive power.

and

as such it

is

their

therefoife, for th^ir

own

sake, to tfike

consideration, and, while there

is

|;his

matter into serious

yet time, to push forward

active steps for preventing the decline in the value of their

Unless this situation be faced, Government must

property.

be distinctly prepared to see the land bring in a diminished
revenue, and to find the people less able to live upon the land.

Nor must the bearing upon the question
ignored.

of

Famine be

.'

Mr. Nicholson has pointed

drought manured land

is

out that in times of serious

able to yield at least something, or

even a taoderate crop, whilst unmanured land
absolutely nothing.
total failure,

The existence

may make

of

may

produce

some crop, instead of
between famine and

all t|he difference

no famine.
Lastly, there

is

the consideration that

supplied, the land will

returning

becomes,

a,n

I

become more

more manure be
and be capable of

if

fertile,

increased revenue to the State.

maintain,

the

duty of

It therefore

Government, both to

and to the people, to supply ma,nure to the land.
In this, now, must rest practically the Improvement of AgriOf what benefit will it be to cover the country with
culture.
Agricultural Schools, and to teach better methods, unless the
one great want of the cultivator be met, viz., more Manure ?

themiselves

Of

yV'hfii

yse Will

it

be to demonstrate at Experimental Farms

Concly,8ions.

the value of manure, and

vator has to burn

it

how
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to preserve

it,

when the

culti-

because he has nothing else for fuel

?

The one way in which alone this question of paramount
importance can be met is by supplying more Wood, and thus
setting free the manure for use on the land. I shall deal in the
next chapter with the exact way in which wood might be

may say here that it is in this connection
advocate the establishment of " Fuel and Fod-

supplied, but I

mainly that

I

der Reserves."

To adopt

thie

method followed in my

earlier chapters, of

marising possible improvements in agriculture
seen

that

considerahle

differences

exist

practice according as the facilities for

greater or

Improvement

less.

—

in

it

sum-

has been

agricultural

manure supply

are

in agriculture will take place

through the modification of these differences.

This cannot be

by the people to any great extent, although,
here and there, as with ihe Kachhi cultivation, example will
tell.
Government will be able to assist in the work by the
spread of Agricultural Edueatipn. Education will have a
powerful influence in breating dqwn prejudic4, and, by it, the
better practices and thgir advantages will be made known.
But the work of Government does not stop here positive
measures, toOj must oe taken. First and foremost, Government
must supply wood for agricultural' purposes, to take the place
of the cow-dung at present burnt. Then, Agricultural Departments must, by means of an organised system of agricultural
enquiry, ascertain the manurial facilities and ne^ds of each
part of the country tl^ey must acquaint themselves with the
practice of the best parts, and transfer it, when pdssible, to
others they must ascertain and demonstrate at' Experimental
effected directly

:

;

;

Farms the value

of various manures, and, in

especial,

the

and the .better preservation of
evident that in this work advantage will have

benefit of littering' cattle,

manure.

It is

to be taken, not only of a kno\jrledge of indigenous practice,

but also of Western science and e?iperience. In this connection
I

would urge,

as

most, desirable,

Agricultural Chemist,
utilising existing

who may

much

assistance in

manurial sources, in demonstrating their

use and value, in possibly discovering
attd in solving various questions
soils, crops,

the appointment of an

rerider

and manures.

13

new manurial

resources,

bearing on the relation of
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RECOMMENDATIONS.

155. I advocate,-

The establishment of " Fuel and Fodder Reserves," for
the primary purpose of supplying wood to take
the place of cow-dung as fuel.
The inauguration of a system

of Agricultural Enquiry,

to ascertain the manurial facilities

and require-

m-ents of each part of the country.

The spread

of Agricultural

Education, to

teachfing the value of i^etl^pr pr.^ctices,

down prejudice.
The employment

of

.

.

.

i

hb'v^

assist

in

and to break

/

Experimental

purpose of showing

'

,,

Farms,

for

the

nianurial resources can be

best used .ap^d conserved, and for demonstrating

the value of,'and extending, the better practices of
other parts.

The employment
in

utilising

of all Agricultural Chemist, to assist

existing manui-ial resources to best

purpose, in discovering fresh ones, and in

olution of agricultural problems.

the
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CHAPTER

CHAPTER Vm.

VIII.

WOOD.

WOOD.

156. Fbom the last chapter, in which the manurial resources
of India were considered, I pass now to discussthe wood supply
of the country, and how it may be increased, primarily with
the view of setting free more manure for the land by the

substitution of,woQ4 for, cow-dung ap, fuel.
In order to 'understand how agricultural ends in the matter
of wood supply are to be best served, it is necessary to briefly
review the policy which, in the early days of the Forest Department, was adopted in regard to forests and other supplies of
wood, and also the changes which have been called for in
more recent times,
157. At the time of its creation, about 1866, the Forest
Departrnent found the forests of the country fast disappearing
before the spread of cultivation, and befpre the reckless
destruction carried- on by the people. Agricultural resources
were vanishing, and the climate vras,' iiot improbably, being
None too soon did |the Forest Departaffected injuriously.
ment step in to prevent the entire deforestation of the
country, which would' most dertainly have taken place. As
the demand for cu^tiva,tion spread, so ;would the forests have
disappeared before the plough, had not a strong hand been
interposed to save what was still retnaini'iig.
The people, left' to themselves, have never been able to
manage forests properly, nor to understand Jiqw forests may
be conserved and utilised to the best advantage. Their
practice had been simply to, cut a^nd clear the forest to make
room for cultivation, and, as soon as the virgin soil was
spent, they pushed on, broke up fresh' lland and cleared moic
And this, if allowed, they would still do, thinking
forest.
only of the immedialje, present, and i;iot of the future.
But the Forest Department, by its intervention, has stopped
in a great measure the work of destruction, and has not only
brought in a large, and ensured a continuous, revenue to
Government, but it has laid the foundations of a system
which, if properly directed, may be made to conduce greatly
to the agricultural prosperity of India. But when it began
its work its chief duties were the preservation and development of large timber forests, such as the teak forests of Lower
Burma, the sal forests of Oudh, and the deodar forests of the
Himalayas, or the forests of the Western Ghats. Its objects

|ariy pouoy of
Administration.

,

'

i,

i

were in no sense agricultural, and its success was gauged
mainly by fiscal considerations the Department was to be a
;

we may go

so far as to say that
its interests w'ere ojy30S6ci to agriculture, and its intent was
rather to exclude agriculture than to admit it to articipation

revenue-paying one.

,

Indeed,

14

g»<»i

work done

Department.

its success

direct financial

'^'™°^-
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in the benefits.
The chief reason £o^ this was, that the
admission of grazing into the forests would have destroyed
the young seedlings, and have rendered the maintenance of
the forests by natural reprpducjtion impossible. So far as the
original design went, the Forest Department deserves full
recognition of the admirable Mjork which it has done in saving
to the country the forests now under its care, but which, if
left, to the;people, would have ^been ruthlessly destroyed.:
,,

Causes of a
change of policy.

158. At that time, however, these lar^e timber forests were
not in contact with impoi'tant tracts of cultivation, but were,
for the most part, situated on hills and mountain ranges, only
occasionally borderiiig on cultivation, and that of a sparse

and backward kind, often carried on by half -wild tribes. As
the population increased, and the priesstfre, on the land called
for extension of the cultivated area, sb the latter spread to
the borders of the forests. Agaih, of recent years, there hais
been a feeling that the- forests and other wooded tracts ought
to be made to serve the interests of agriculture more directly
than they have done in, the past, and that areas should be
reserved and fresh ones be created in the midst of the cultivated
land, and not merely on hills and mountain ranges. The Governments of India, Bombay, and Madi^as have been urging their
'

respectiveForest Departments in this direction, and have
endeavoured to extend the influence of the forests from the
remoter hills to the Cultivated plains. In this way the policy
of the Forest Department has beeli undergoing a change, in
order to meet the altered conditions of agriculture. The old
traditions which animated its piBcters, viz., that the sole aims
of a forester were to grow big timber and to show a large
revenue, are wearing off, and, whereas considerable prejudice
existed in the past against the Department, by reason of its
being opposed to agriculture, a feeling is now growing, among
the more enlightened of its officers at least, that one great
It is
object should be to directly serve agricultural interests.
this altered policy that I wish to support, and to show, if
possible, the. need of giving fuller scope to the usefulness of
the Department.
'

159.

Agricultural

requirements in
respect of wood.

The requirements, of the

agripulturist in respect of

wood

timber for house-biuildii^g, wopd for making implements, and firewood ^he last-nained principally to take the
place of the cow-dung which, though the most valuable
manure at the raiyafs disposal, is, nevertheless, generally,
burnt as fuel in default of wood.
are, small

J

The paramount
Importanco of
supplying wood
to replace
as fuel.

dung

160. In the last chapter, after reviewing the various sources
manure supply,' we saw that they were very limited in
number, and that the only material available in any quantity
was the ordinary cattle-dung. Further, we found thatj wherever wood was sufficiently abundant, dung was used for the
land and it was not burnt but that where wood was deficient,
manure was burnt in the absence of any other source of fuel,
of

;
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thp.land was thus deprived of it. TJnedepepdenpeof
for its fertility upon the supply of water and of njanur©
was also instanced. The conclusion was, accordingly, drawn
that the supply, of wood to serve as fuel forms one of the^most
important, factors in maintaining the fertility of the, spjl, or,
in other words, the prosperity of agriculture.
I can hardly put
this too strongly, for it is the ofie practical measure on, which I
place the most importance it is that which isalls for the most
urgent attention, and from whicli the greatest J^^rije^ts may be
expected, to follow. I make, i)i my Report, other, repommendations and, suggestions, it is true, but I.jepnsider them minor
ones compared with this, I^t, t],S| opce more revie^v the
position.
country exporting manures as well as crops, not
utilising even the, night-soil, and then burning the cattledung bepause fuel is, scarce an ever-increa,sing population,
and a greater dejaa,nd. on the land to supply more and larger
crops, these latte:;, depending on, more manure being available.
What more ready plan than to supply wood as fuel in order

amj,

the

t^kat,

.

soil

;

^,

A

j

In the,,substitjiti,OB of
to save the. manure for the land ?
wood for cow-dung no question oi caste prejudice is involved*
such as is the case in the use of bones o^ of night-soil, It is
a measure which the people would adopt, and have adopted,
on their own accojint, wherever it,,hja^.ljeen possible. Further,
to, ^e eff)ec(tpd is one which proceeds
upon the right lip^s,, viz., thp. improvement of Indian Agriculture from lyif Ai*^, if^]t)h^p than ,f rp.m^:*^%wt
J therefore do notiIies.itateLto say that, just as Government

the improvement tfhus

,

The importance

foresaw the difficulties of the people in supplying themselves soTC^ent.
with water, and so -provided it for them, so must attention
be now turned to, the difficulties of the people in the matterof
fuel, and, seeing how impossible it is for them tb provide it
It is
for themselves. Government must do this for them tbo.
not in the interests of the people alone that I would urge this,
for, having fully discussed all other ways of increasing the
manure supply, it is clear that- this is the one way in which
it can be effected, and/if not effdcted; sooner or later the land
must fall off in productive power, and the revenue derived
therefrom by the State must {iecline too. Accordmgjy,, I
regard the provision- of fuel as the most potent means of
maintaining prosperity,' net alone to the cultivators, but to
'

itself, and'ias' a meastirfe ^vhich the latter, -iw its own
If wood could be
interests, should takfe up immediately.
made to take the place of dung for fuel we should soon come to
realise that more wood means mOre manure, that more manure
means more crops, and more crops an increasing revenue to
the State; whilst, to the cultivator, it implies more fodder,
better cattle, and more manure agaija to ensure the future

the State

•

fertility of the soil.

161. I do not take to myself credit for more than emphasising Previous
pointed, out on this subject.
As tS^kw."^
mucli as 17 years ago Mr. R. H. EJIliot, writing in the "Times,"

what others have already

°'
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Wdod':

urged the necessity of •" Fuel Reserves " for India,. and' much that
he then said has since proved to be true. The sarae' views
have been urged by others; but there is call now fof more
What has
definite action than there has been in the past.
been done so far, whilst not witliout benefit to agriculture,
has, to my mind, taken mainly the fo^^oa of supplying wood
Although
for the requirements of large towns and railways.
agriculture has been indirectly helped by the smaller amount
of dung burnt in consequence, yet I think that hardly
enough importance has beep attached to the bearing of the
wood supply upon the fertility of the soil, and to the need of
supplying firewood tcT villages as w.eii as to towns.
.

other
advantages of
tree-growing.
Influence on
climate.

162. The influence of an extended growth of wood upon
the climate has been fully dealt with in paragraph 38 of
Chapter IV'.\ and has beenJ referred to as affording a possible, though perhaps only local, amelioration of the severities
of climate.'

Protection from

winds and sun.

,

i

another feature about tr'ee-grOviUng which must not
be forgotten, viz., the shelter and protection afforded froin
Mr.
the burning sun, and also from the violent winds.
Nicholson points out that many tracts in the Coimbatpre
"
district are exposed t6 severe winds.
He says :—

There

is

fijiorapuram District.-^" Hedges a.ndi J)plts ofitrees would^
" useful in tiiis wind-swept trac^.'*
Udamalpet.
"

—

be peculiarly

,

mostjOpen tatuk in the istrict, having few hedges
hence the'Vinds of the s6uth-west monsoon are

" It is the

and Tery' few trees

M severely felt."

;

'

•

Many

parts of Mysore suffer' greatly from, damage by wind.
North-West frontier the presence of trees is indispensable to the growing of grass.
Oil the

'

Supply of leaves.

Famine

food.

The, .advantages of tree-growing in connection with the
supply of leaves for Utter 9,nd for manure have been spoken of
in Chapter VII,, (see paragrapji 149), and to this may be
added the provisipn of food afforded both to men and cattle
in time of famine, if suitable kipds pf' trees be grown.
,

What Govemmens have already done in
this direction.

163. Whilst laying particular stress, as I have done, on the
need for an extended wood stlpply, ar^d mainly for the purpose
of providing Jfuel, it would be wrong to ignpre wjiat the
respective Gpvernlne'nts.of India, .Bombay,' and Madras have
done, or, at least, havfe urged oil their Forest Departments
the necessity for dping. Without going iiito particulars, I
wpuld indicate the, general lines that, have been takeui.
,

Sir D. Brandis'

work.

.It was Dr. (subsequently Sir Dieta'ich) Brandis, the real
founder of the existing Imperial Forest Department, who
gave the great impulse to the growth of what may be termed
It was he who clearly saw the.Jioe
" Agricultural Forests."
which the Forest policy of the future-would have to take; and
who did' his best to guide it in this direction. Already in
1873, at his suggestion, tracts hMbeeti-taken' upin Ajmere-
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little territory under direct Imperial control, and
thus available for tltie purpose. This \v'iir be explained more
in detail later, but it may be said here that the results were
very satisfactory, aiid Sir D. Brandis' wrote

Merwara, a

:

"It may be pointed out that in all except tKe most arid tracts, or where
" denudation is complete and of long standing, mere protection, aided by
" sowing and planting in suitable places, will gradually clothe grounds with
" trees and shrubs."

Sir D. Brandis, at the close of his Indian career, went himself
to Madras to assist the Madras Government in framing their
policy of " Agricultural Forests," and largely to his efforts it is
due that in Madras so much has been done to make the Forest
Department serve agricultural interests.

The Famine Commissioners showed that they were
to the way in which thei forests
They said in their, Report -.-^

might

assist

alive Eecommenda;
agriculture. 000013810™°^

" S.o far as any immediate advantage is to be sought .from
" the extension of forest in .respect to protection against
" di'ought it will; in our opinion, be maijily in the direction
"(of the judicious enclosure and protection of tracts
" from which improved and more certain pasture may be
" secured for the- cattle of the vicinity ; a supply of iire" wood secured which may lead to a more general utilisation
" of animal manure for agWculture, and a possible addition
" made to the power of, the, subsoil to retain its moisture, and
" to the prospect of ^aint^j^ningithe^ supply of waiter in the
" wells."

....

The Government ,9f India, in ifqllowing up the recommendations of the Famine Commission, issued, in March 1883, a
Resolution calling atteitipp tg the growing decrease in the
area of grazing land and wooded tracts in many parts,
nbtably the Punjab, the ISTprth-West Provinces, and the
Central Provinces, and to the daiiiage doiie through excessive
grazing.
They quote4 iitimerous case.s, such ks Banda, where,
in th6 famine of 1878-79, grazing areas had been instrumental in saving thousands of cattle; and other instainces,
such as Jhansi and Rohtak, ijn |\yhich., thousands, had perished
for lack of these a,reas. 't^hpy askeeij therefore, the attention
of Provincial Agricultural Departments to this question,
and the co-operation ofi the Forest Department.
It was
suggested thai enquiry should be made by district officers,
with a view of ascertaining how far cattle needed protection,
and what lands, either Government property or else purchasable at reasonable rates, were available for the formation of
what were thenceforth to be termed " Fuel and Fodder
Reserves."
•

,

'

It, was

recommended

th,at

the purchase of land should be

came within a limit of Rs. 20,000
The actual management of the
for 10 square miles.
" Reserves " was intended,
b,e in the hands of the Forest
effected, provideql th^, price

:fco

Department.

Government
Besolution oi

March

1883.

ot

Wood.
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Enquiries
v^hetjief
Action taken in

North-Weot
Provinees and
Punjab.

wfii'e

'suit3.Dl'e

next made, at Governmppt suggestion, as
spots for " i'uel and Fb^dder

to.

"Reserves"

existed along canal banks and lines of, railway.,
As the result of th^ enquiries made, it was ascertained that
ip. the Doab(North-West Provinces) saline land (usar) could be
obitainpd in abuiidance, ^.nd also q, certain amount oirav;i/ne
land, both of whicli would pay for growing t^ees aiid graes upon.
Ravine lands at Etawah and at Jhansi were subsequently
taken up, and canal plantations have l^een established, at
Oawnpore, Agra, Rurki, Delhi, and other parts of the NorthWest Provinces and the Punjab. Other plantations, such as
those of Changa Manga, and Shahdara,,, near Lahore, had
been previously crea,te.d by the E'or,e9t Ejepai^tpieiit-,
,,
Mention was made just now also of the " reserves " Established at Ajmere-Merwara at the instigatipn of Sir D,
Brandis.
But it is in Madras that more has been done than anywhere
else to assist agriculture by means of the. forests.
One great
reason for this is, that in this Presidency the waste land is
the property of Government, and they can therefore dispose
This is ilso the case in Bombay, and
of it as they like.
wherever no permanent settlement of the land exists. The
exceptional circumstance that Ajmere-Merwara was under the
direct control, of the Government of India enabled land
similarly to be taken up there for the purpose of forming
" reserves."
Again, in Madras, cultivated land is more or
less mixed up with undulating wood-producing country, and
thus field and forest, coine in close proximity, presenting a
great contrast to the vast level plp-in which includes the
Punja,b, North-West Proyinces, apd Bengal.
,

Action in Madras.

'

The

large
timber-producing
foreets.

164. I propose now to deal in siicCessibn with the different
in which at prbseht the' supply of wood is maintained,,
and then to consider in what directions extension for agricu'ltiiral ends is inoSt needed.
First of all come the large timber-producing forests.
Everyone must rep oghise the necessity of having these they
supply Europe with teak, for example, and are requisite for
all building purposes, and for prdvidirig railway sleepers, furniture, &c.
As we have seen, they are for the most part
still removed from the general ar^a of dultivation, and it is
mostly on the hills and mountain ranges that they are found,.
They are clearly demarcated and defined Els being forests for
the primary purpose of supplying large timber, and should,
I think, be rightly treated as such.
In them the main end should be kept in view, and every
means be used to grow as fine and as large timber as may be
From these forests grazing must be excluded
required.
entirely, if the foresst be worked on the jardindge system
(that according to which trees of all ages, from seedlings to
mature trees," are mixed up together, 'singly or in groups',
everywhere oVer the whole area, the fellings 'being similarly

ways

;

,

Measures taken

to estahtish

Wood

" Reserves."
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intervals wherever a suitable tree maythe object being to ehcoiirage natural
reproduction and restocking, grazing would do great damage,
inasmuch as the seedlings would speedily be nibbled off
or trampled down.
If the forest be workeci in blocks,
trees of like age being classed into separate grpups, it
would perhaps be pbsSible, without direct 4arQage to the
forest, to' admit grazing into, particular blocks at certain
/tinies.
In any case, in time of drought these forests
would be the means of keeping alive many of the cattle
of the country;.
But, beyond this exceptional event, in
forests of this class I should like the forest officer to have
full liberty and every facility for. growing large' tiiiiber
ind,ependently of any. minor considerations;, also, I think
that he should be allowed to strictly enforce rules for
preventing forest fires and for excluding grazing, &c., as
well as all others that are necessary to the attainment of his
,lpcated

at short

happen

ti>

he).

'

,

main purpose.

'

,

impossible to have timber forests and
agriculture on the same area; the most that these forests can
1*^
1.*
«
A
...
.^
1
T.
do tor agriculture is, to provide, tor the immediate vicinity,'
a certain amount of small wopd ^ni fire^YOO^ obtained from
the timber that is felle^, a|nd,.^o ,serye as a fpfuge for cattle
in time of. drought ja,nd farfiine.,
/,
QJE this nature are the Cporg for^st§, whi,ch I vi§ite(J under
the guidance of Mr. H. C- Hill, Officiating Inspector General
They are at a dis^an.Qe frora, and not iii the
of Forests.
midst of or neai;, cultivation, aiid they could not now be
brought to benefit directly the actual cultivators of populated
ground them is only a scattered agrivillages at a distance,
Here, I should say, are
culture and a meagre population.
forests which by their position are,best adapted, for tinfibergtoviing purposes, and for such purposes they should be kept.
They are too far off, to, supply the cultivator with firewood at
a rate which he could afford to pay^ and which would at the
same time be remunerative to the Forest Department; whilst,
to the cultivator, even were there any considerable agricultural
population, the post of carting would be prohibitive. It may,
however, pay quite well, to remoye large logs, such as conI am obliged,
tractors or railway companies would buy.
It

is,

in
.

short,

.

,;

|

.

'

therefore, to look on these, forpgfis, as likely to do but, little
to increase the supply of manure available for the land
through the substitutioi). of wood for cow-dung as fuel.
whilst afiyocati^g, the closer a,ttention ojf the Forest Depart-

commending the step t'akQii in
which brought the Department under the Imperial
Pqparfjment of,, Agriculture, I have no wish .tp urge 'interf prej^ee Tyath the, necessary g,nd| legitimate purposes which the

ment

to agricultural ends, an4,

1884,

,

,

,

large timher-gro^ing forests serve for the goo|i of the country.
Large, tinjber is„;anji always will be, required, an(i to m^ke
'tlje supply, a mp^ris of obt,aiiiing a large revenue is. a very
proper end, where, as I have shown, other interests do riot
,

JftvlugMmbe?
I'orestsandAgriculture on the

same

area.

Wood.
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Necessity of
maintaining
Porest rules
as to grazing

and

fires.

suffer thereby.
I am, accordingly,, in full sympathy with the
Forest Department in their contention that, where the object
is to grow timber, it is necessary ,to close these forests altogether to grazing, or at least only to open certain blocks at a
tim,e> and to enforce sjiringently the rules which exist in
regard to the prevention of forest fires, 1 have myself seen,
over and over again„during my tour through the Coorg forests,
instances of the damage done by forest fires how. that seedlings are killed and, the entire natural reproduction, so
essential jn a timber forest, is completely stopped.
I can.c^^uite
understand, too, the damage that will be done in a forest
where reproduction is going on, either on account of cattle
trampling down the seedlings, or by goats pulling down the
branches and young trees bodily, or by goats and sheep nibbling off the young shoots. Goats, in particular, must have no
place in a forest of this kind.
Much has been said by certain writers in favour of the
anniial setting on fire of the forest' grass, in order to get a
fresh growth of herbage.
The occasional cleiaring of the
coarse' dried grass by fire may result in the growth of a temporary crop of fresh grass to feed cattle for a month or so,
but it simply means ruination to the forest, and the infliction
of damage from which the forest will not for many a year
recover.
I have, therefore, no sympathy whatever with those
who have mairitained that it is' a good thing to' have an
annual burning of the forest grass, or that the forests ought
to be thrown t(pen to unrestricted' grazing.
But I wish to
make it clear that I am here speaking of forests which are
essentially, by situation and natural conditions, ^-imfeerjproducing ior&sis.
;

:

'

m!
Classification of
Forests.

165.

'

'

,1,

The Forest Department recognises three

classe3

of

Reserved Forests,'' or th,ose which, being the
property of Government, or over wh,ich ttiey have proprietary
rights, have been set aside andcQP,stituted " Reserved Forests j"
(2) "Protected Forests," or those which, though the property
of Government^ or oyej: which Government, have proprietary
rights, have not been included in a "reserved forest;" in these
forests,

(1)

i"

,

,

Government may declarei any class of tree reserved, or close
any part for a term not exceeding 20 years (3) all other
forest lands are termed "Unelassed Forests."
;

" Protected
Forests."

166. Of "Protected Forests" I need say little more than that
it would have been. very much better to have made
them all " Reserved Forests..'* The retaining of certain rights
by Government, and allowing the people to do otherwise as
they like, is not conducive to the forest serving the best
purposes.
In many cases, notably the Punjab, the creation of " protected" forests has arisen, I believe, mainly from the fact
that the Local Government have no^ had the courage to
extend full protection to land which ought really to have
partial protection only has been
been " reserved " forest.
I

think

A

Different Classes of Forests.
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extended to them, the Local Government fearing, to cause
friction with the people.
In view of the important issues of
forest preservation, the reckless use of the forests by the
when uncontrolled, and the general unsatisfactoriness
of thfe working of " protected " forests, it would, I think,
hav^ been much better to have taken the bold step at the
outset.
In the case of any land that is reserved, exclusion
from it may be necessary for a time at first, but before long
the benefit 6i doing this will be apparent, and even in the
first year a quantity of grass will probably be available for
cutting as fodder.

people

i

,

Among "Reserved

Forests" are included the tiinbergrowing forests which I have referred to in paragraph 164.
I now intend to deal with those " reserved forests "which are
near the cultivated areas, and which can be made to serve
agricultural ends.
The action taken by the respective
Governments of India, Bombay, and Madras in extending the
167.

influence of the forests from the hills to the cultivated plains
was, undoubtedly, a good one,
But, from one cause and
anothet, it has come about that, with some exceptions, the
advantages of " reserved forests " have hardly
been brought
^j
/
home tO' the agricultural population, and too often the latter
have been inclined to regard the reservation of a forest as
their excltubsion from it, rather than as the means of providing
,.
a benefit for themj
It is necessary to look briefly at the causes which have
brought this about. Undoubtedly in the past there has been
a tendency on the part of the Forest Department to grow
large timber only, and to reap a large revenue by doing this.
We have seen, in paragraph 157, how this naturally came
about, and that it was the result of the duties with which- the
Department was charged at the outset. But the' traditions
have not altogetljer passed away even now, and there is still
need of reminding; the Department, as Sir D. Brandis did in
1883, that the grbwing of big timber is not the only, and often,
indeed, may not be the main, object of a forester's existence.

" Reserved
ouitivationr'^

,

The advantages
not lQiIV

F6B1IISQI1

by the people.

•

,

.

..

The reasons

for

"''*•

The

traditions
[

department

Sir D. Brandis wrote in 1883
must now be distinctly recognised that not only does the provision
of timber and firew'o'od come within the legitimate scope of forest admin
istration in India, but one of its miost important duties will, in future, be
:

" It

"
"

" to increase the

supply of cattle fodder, particularly during seasons of

" drought in th6 drier

districts."

'

There have been, undoubtedly, considerable difficulties in
way of the Forest Department, and where, as in the case
of Ajmere-Merwara, there has been no hindrance to procuring
the

land, the Department has shown its readiness to minister to the
more agricultural needs as well ap to the growing of timber.
Nevertheless there is, I think, a great deal more that can
be done, and what is chiefly npeded is, to extend the action
tiaken by the Madras Government.
I should, in justice, say here that among the officers of the
Forest Department there are many who recognise the import-

Difficulties in

p^^o^'inB 'and.

'

Wood.
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ance of the objects to which Sir D. Brandis refers, and who
carry them out as far as they can. Some such men I met
during my tours.
Difficulties

in the

way

of
extended action
in an agricultural
direction.

The

financial

check.

168. What prevents extended action is not any check from
the Government of India, nor yet from the Forest Department, but it is a financial check, and one which accordingly
prevents Local Governments from taking action. The Forest
Department is practically called upon to show a large revenue,
and is naturally proud of the profit it makes. At the same
time it is a notoriously undermanned Department, but is
unable to increase its staff materially (as would be necessary
were the more agricultiiral purposes closely followed), unless
by showing a. still larger surplus to meet the expense of
additional officers. So it has come about that, in the majority
of pases, the officers have turned their effojfts mainly to producing large timber wherever they could, even though the
circumstances of the " reserved fores^ts " would, in the wider
sense of the good of the country, as a whole, have often
adapted them better to other purposes than timber-growing.
.

" Beserved
Forests " often
better adapted to

other purposes
than timbergrowing.

169. It is by no means the case that timber-growing will
always be the purpose to which the forest is best suited
naturally, or the most desirable one when all considerations
Areas have been taken up in the
are taken into account.
past, and the attempt has been made to grow on them timber
for sale, whereas these areas were never fitted for such a
purpose, but only for growing scrub^jungle and for providing
grazing.
There are many such instances in the Madras
'

'

Department is told to conserve
do it, and wherever it sees a chance. What
must come to be understood is, that forests may be so situated
or naturally so adapted that timber-growing may not always
be the main end to be sought, but that what the forester is
accustomed to regard as " accessories," such as, small timber,
firewood, grass, &c., should, in many cases, be the main consideration, and that for whioh the forest should be worked.
In some of the Bombay forests,^ for example, the supply of
twigs and leaves for the rab system of making seed-beds
(see Chapter VII., paragraph 181), may be the most useful aid
to agriculture, and the growing of trees that may be pollarded
would do much more good than supplying timber. At Mahim
(Bombay) and Hospet (Madras) I saw cultivators lopping
the trees around their own fields, the twigs and leaves being
utilised either for rdb or else directly as' manure for rice fields.
Nor were the trees ruthlessly destroyed, for they were only
lopped once in four yeai-s. Similarly, some trees are most
usefully grown for 3)oliarding, the shoots' being used as props
At Mdhim I counted over 50 new
for. plantains or betel vine.
shoots on a pollarded bKendi (HiMscus) tree^ and' I was tpld
that the number went sometinieis up to 100. The' shoots take
three years to gtoW to a sufficient size, and the trees live for
40 years, I could not help thinking it was much better for
Presidency.

timber

RM.

Pollarding and
lopping of trees.

it will

If the Forest
'
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ijhe trees to thus, yield a triennial supply of. shoots for 40
years, than that they should be left aloneall.the time in order
to afford at the clos^ of it one single log of timber.
.

Where such is the ease, and seeing that in wet regions the
rob system has been proved to be the best for rice cultivation,
it would frequently be very legitimate for the Forest Department to work for the supply of ra6' instead of for timber.
The Forest Department nave', in some instances, tried to
undertake the provision oi' rdb, but the difficulty has been
that they feel compelled to cut it according to rule, and then
to stack and keep it, whereas the cultivators must have it
fresh, and just when they want it, as well as at a not expensive
rate.

170- In demarcating a " reserved forest " it is the practice The provision
to ascertain, register, and provide for the continuance of r?ghte!^'°^
rights which are found to be already existing over such areas.
But more than this is required. It is not enough to satisfy
existing rights, or to provide for the wants of the people
immediately around the reserved area, and then to say,
" Having done this, we will now grow our timber."
What
I maintain is, that, ;having marked off the most suitable- and
more distant areas f pr timbftr-growingy the " reserved forests "
which are nearer cultivation should be iworked more in the
interests of the people than has been the case in the past, and
that the first consideration, and not the last, should be how
the wants of the agricultural community generally (who are
not fortunate enough to havp acquired; any rights) can be best
met, and how the benefits which the forest reservation confers
may be extended to as wide an area as possible. To this there
are limits of distance, beyond which firewood, &c. cannot be
profitably carted, bv>t- my contention is, that the object to be
kept in view should be tp: see how large a number of the cultivating villages ccon be provided for, not how few must have
the jr actual rights supplied, Whenithisis done, I have not a
word to say against the remainder of the forest being utilised
for timber-growings for sale of fuel, to towns, for letting out to
gra?iers, &ic., whichever, be, possible, and most remunerative;
but these must come .after, and; not before, the agricultural
needs of the country,
.j,-,
.

171. It is right that I should here make an exception in Exception
favour of what has been done in Ajmere-Merwara.
The SmerSerwara.

reserves here, which I had the pleasure of visiting under
Mr.. H. 0. Hill's guidance, quite meet the ends which they
should fulfil. No attempt is made to grow large timber (the
soil, indeed, is quite unsuited to it); but large quantities of
small wood and of firewood are produced, and a considerable
amount of grass is cut for fodder, whilst, even during my
visit, the reserves ha,d, in a time of drought, been the means
of saving, a number, of cattle belonging to th® surrounding
i

villages.

Y

24266.

K
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I

am

told that similar reserves

may

be found in different

districts of the Punjab.

If the example of Ajtiiere-MerWara were to be followed extensively, much good would certainly result, but, as it is,
there is room for improvement, and
remarks made above
hold good, I believe, in general.

my

System of
annual licenses
in "reserved
forests."

172. As to firewood, it is quite true, as forest officers have
pointed out to me, that the price of firewood must be regulated
by the demand, and that firewood cannot be sold at one rate to
a town and at another to the cultivator, or else the latter will
at once resell his purchase at a profit.
Biftt, what I tynk
might well be adopted is the system by which the inhabitants
of certain defined areas around a " reserved forest " might be
allowed, on payment of a certain yearly sum, to take out an
annual license to remove what wood they require for building,
implements, and firewood, as also fodder, &c., provided these
be for their domestic use only, and not for sale also to graze
(when gracing can be provided) all cattle of which they are
the hond fidb owners. This would get rid of any difficulty as
regards the price of firewood; and, inasmuch as the licenses
would specify the particular blocks where the permission
could be exercised, and would be liable to be cancelled if the
restrictions were exceeded, the control would lie with the
forest officer, who would determine the areas to be thus set
;

off.

The only difficulty would be in the case of those who
hold rights of grazing, of removing fijewood, &c., and who
would hardly be willing to pay an annual sum when
bef oi-e they had been free. This would, however, not apply
everywhere, and where it did, the rights would have to be
defined, just as is done at present in the case of " reserved
forests."
The Forest
Department
undermanned.

The Forest
Department
sometimes tries,
or is expected, to
perform impossibilities.

173. I have spoken of the need of a larger staff of bettertrained men in the Forest Department to carry out the
working of forest's in an agricultural direction.
As the
forests come more in contact with' agriculture, so will there
be need of gteater supervisidn and more official protection
against fire and against unauthorised grazing, &c. To take
an example, in the Coorg forests there is only one European
professional officer over an area consisting of 248 square
miles of " reserved " forests, and 601 square miles of "
protected " forests.

174. But the Forest Department is sometimes called "upon
or else attempts, to perform impossibilities.
When the need
for serving agricultural ends has been impressed

upon them

the officers have frequently been expected to
produce out of
the same forest large, medium-sized, and small
timber fire
wood, leaves, rah material, and grazing, all at
once'
In
Bombay the Forest Department has decided that these
varied
wants can best be met by a 40 years' rotation.
This means
that rah, for example, could in any one year be
only taken

The Working of "Reserves."
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off one-fortieth of the area, a very insufficient amount in
cases.
It is quite clear that cutting for rah must be

many

done near cultivation, and that there must be regular working plans drawn up for it, the people bein^ allowed to cut the
material themselves over allotted areas, worked, say, on a
three or four years' rotation, and payment to be by levy on
the rice area cultiviated, or on a village as a whole.
Again, the agriculturists being under the Revenue officials,
there are not wanting instances where, owing to the absence of
a proper understanding between thesfe officials and those of the
Forest Department, friction has been caused upon the closing
of the forests, or by the issUe of orders to stop the lopping
of trees for rob.
of
175. Thus, partly from the nature of its action, of necessity Summary
difficulties of
a restricting one, but mainly from the obligations put upon Forest Department, and its
it by the Executive Gdvernmentj a,] so from the impossibilities future policy.
it has been asked to perform, and, lastly, from beiiig greatly
undermanned, the Forest Department has not been as
popular in the past as it might have been. But I am sure
that when it is fully recognised that there are other ends
which the Forest Department should serve besides that of
growing timber and making a large revenue out of the
forests, the Department will rea(iily carry these out to its
best ability.
Such an end is that which I have indicated, the provision,
for th6 agricultural community' pHTn-ari^y, of facilities for
obtaining what they require, viz., small timber, wood for
implements, firewood,' leaves, " grass, or, where possible,
grazing.
No action would, I am sure, do more to render the
Forest Department popular and its work one of widespreading benefit, could it be instructed to carry out such objects as
the above, and to bring these facilities to the cultivators'
doors.
Such a policy would be one of giving, and not what
the people have considered the past policy, one of taking
away. The cultiyatoys, would then feel that the forests were
a real benefit to them, and possibly much unculturable land
would become clothed with trees and grass.
I cannot better conclude the consideration of this portion
of my Report than by giving the following extract from a
Resolution of the Madras Government, issued in October
•

'

1890,

upon

this subject

:

— "It

Paragraph 24.
is, however, most necessary to correct
" the idea, which prevails somewhat widely, that as soon as a
" forest is reserved, cattle and meij are to be excluded, and
" it is to be worked for the profit of Government rather than
" for the benefit of the people.
It cannot be too strongly
"affirmed that .the chief object of ,t|h.e reserved forests
" throughout the greater part of the, country is the provision
"of pasture, small timber, fuel, and leaves for manure or
" litter.
These are to be worked in order to meet the wants
,.

k2

Resolution of
the Madras

Government,
October 1890.
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" of the villagers in these respects, and are not to be con" verted into close preserves for the growth of large timber."

This important Resolution exactly expresses the opinions
had already formed, and it is in the direction indicated
that I think future policy should proceed.
I

The

policy of

Goverameat,

176. I am aware that changes cannot be effected without
expenditure of money, and perhaps a diminished revenue
may be the result, at least for a time. But I have attempted
to show that the .obtaining of a large revenue from the sale
of timber may not be coincident with the best interests of
the country at large, and that a possible diminution of it
may be attended by increased revenue to the State from
cultivated land. It has also to be remembered that a very
large portion of the revenue of the Forest Department is
derived from rich grazing grounds which have been transferred to it from the Land Revenue Department. The Forest
Department, in being a revenue-earning one^ starts with the
following advantage in favour of its old policy as against
the one I recommend that, if timber be sold, the return is
an actual one, whereas if the plan I advocate be followed,
the increase will be a potential one it cannot be directly
translated into figures. Nevertheles3, I trust I have said
enough to show that action in the direction of providing
for agricultural wants, and primarily as regards the supply
of fuel, is inseparably bound- up with the prosperity of the
agricultural classes, and with the maintenance of the Land
Revenue of the State.
;

;

Plantations
along canal
banks, railway
lines, &c.

177.

Next

come the plantations which have

to the forests

been established along

banks, lines of railway, and
other selected spots, primarily for the supply of fuel to
towns and railways, and not with special agricultural intent.
As mentioned in paragraph 163, plantations have been made
along the banks of canals in the. North- West Provinces and
the Punjab, and such towns as Cawnpore, Agra, Rurki, and
Delhi are thereby supplied with fuel. It was reported in
1889 that in the North- West Provinces there were 36,037 acres
of plantations along the banks of the Upper Ganges, Lower
Ganges, Agra, and Eastern Jumna Canals. These are, however,
under the control of the Irrigation Department, and not of
the Forest Department, and no effort is made to create a
local market for the wood
hence it all goes to the large
towns, and the plantations are of little local agricultural use.
In addition, the system of letting out grazing is by no means
satisfactory in many parts the cultivators arrange among
themselves, so that there is no competition for the privilege
of grazing, and one man will thus purchase the right of
grazing over an p-tensive area for a merely nominal sum,
putting on as many cattle (including his neighbours') as he can'
and in turn receiving payment from those whose cattle he
admits.
In other cases grazing is not allowed, but only the
cutting of grass. If the working of these plantations were
canail

;

;
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Plaitbtations.

put under a forest

officer they would probably be better seen
Along the Cawnpore Canal the plantations are 40 feet
deep
babul, neem, pepul and other varieties of ficus,
dhdk, sissu, and jarman are the principal trees grown. The
native proprietors (zeTnindars) in the neighbourhood sometimes have plantations of their own, mostly of dhak and
babul wood every three years they cut these over and send
the wood into Cawnpore.
Changa Manga is a large plantation of 10,000 acres,
situated along the North Western Railway, and watered
by the Bari-Doab Canal. It was started in 1866, and its
object was to provide fuel for the railway.
Shisham,
(Dalbergia sissu) is the tree grown, and it is cut on a
15 years' rotation.
I found, on enquiry, that the railway
company takes the whole of the wood, although only supposed to --have that which is above 2 inches in diameter.
The smaller wood, 1 to 2 inches in diameter, is re^sold by
the railway company. A large quantity of grass, mostly of
a coarse nature, grows in the 'plantation, and to this I shall
refer in the next chapter.
But I would mention that, so far
as I could see, the Changa Manga plantation does not serve
any agricultural end whatever, except within a very limited
to.

;

;

chaaga Manga.

circle.
It simply supplies wood for the railway, instead of
the latter burning coal. Neatly- the same remark may be
applied to the Shahdara plantation, near Lahore, established
in 1865, and covering 1,254 acres. The river is close at hand,
and the soil is- moist in consequence sissu, again, is the
The original intention was to supply' fuel
wood grown.
for the railway, but now the whole of the wood goes to a
contractor at Lahore, for use in the town as fuel. Occasionally a little grazing is allowed, but the forest officers are
evidently adverse to it.
;•

None of these

along canal
It,plantations', accordingly, whether
J
elsewhere, serve agricultural ends as useiully as
•

ij.

1

i!

11

banks or
they might be made to do, and improvement in the system
Of course, in one way, they
of their working is possi'ble.
all (except those which, like Changa Manga, are utilised
solely for railways) indirectly benefit the land, inasmuch as
by the increase of the wood supply, even to towns, a certain
amount of cow-dung is released which might otherwise be
burnt as fuel.
178. More agricultural in purport than the foregoing is the
system of Arboriculture, the spread of which has been pushed
on with commendable energy, mainly by the Directors of ProApart from a possible
vincial Departments of Agriculture.
influence on climate, the provision of shade and shelter, and
If
ultimately of timber and fuel, cannot but be beneficial.
trees such as the prosopis, the mahua, and the jack-fruit
tree, were grown, they would in time of famine be very useful
The
in supplying the people as well as the cattle with food.
fruit of the bahul, for example, is a very good food for cattle.

k3

These plantations
liave httle agri-

cultural value.

Arboriculture.
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It is

very desirable to encourage the planting of trees
individuals, and to hold out inducements for the

by private

The feeling of possession, as instanced in the
this.
case of a man digging his own well, is one that acts as a
strong incentive to agricultural improvement, and it should
be fostered in every way. In Prince Edward's Island " arbor
societies " are formed with objects similar to the above, and
in' several States of America special inducements are held
out for the taking up of land for the purpose of growing
doing of

Wood-growing in
America.

trees.*
"

Tope "

rule.

of trees, a " Tope " rule was introAccording to it, a man was to
of
India.
duced
be allowed land free of rent for 20 years, provided that he

To encourage the growing
in

some parts

'

But the riile was, unfortunately,
it.
rendered inoperative, for if another man wanted to grow
crops on the particular area he got the preference, and so the
I consider that a great
rule really was never made use of.
deal of good has been done, more^ especially in the NorthWest Provinces, by the encouragement of Arboriculture. In
1888-89, Rs. 66,989 were spent in the North-;West Provinces
on Arboriculture, and the receipts amounted to Rs. 47,084.
In the Central Provinces,. during the same year, 29,000 trees
were planted. But in Bengal and in Bombay little has been
done. In a part of the country where, as in the NorthWeSt Provinces, the forests are confined to the hills, and wood
and shelter are notoriously deficient, it is of the greatest
importance to show the benefit which the planting of trees
along roadsides may confer. Gasuarina is a tree well suited
to sandy lands, and the growing of it in parts of Madras has
been very successful. In the Native State, of Kapurthala I
noticed that plantations of sissu and other trees had been
made on bare places around the town of Kapurthala, wherever
The native landed prpprietoj'^ (zeTnindars), too,
possible..
have followed the example setj and in many villages even the
common land {shamilat) has been planted with sissu and
babul, wells are surrounded by trees, and mango trees are
planted along watercourses some villagers have even planted
small gardens, and the State, as an encouragement, remits
the revenue of all ^uch lands. In driving along the road
from JuUundur to Hoshiarpur I frequently saw sissu trees
wjiich had been planted by zemindars in blank patches pf
the fields just off the roadside.
grew plantations on

.

;

Lfndesirable to
plant trees close
to cultivated
fields.

It is well, however, that I should here interpose a caution
as to the undesifability of planting trees, more especially
babul,, close to the edges of cultivated fields, at least where
cold-season (rabi) crops are grown. The roots 6f the trees
run out in search of moisture and nourishment, and thus
• This is done under an Act known aa the Timber Culture Act. A period of eight years is given
during which to raise 10 acres of trees on a 160-acre holding. It must be
that the timbel- is to
be cultivated for the exolnsive use and Ijenefit of tl^e applicant, and not for the purpose of speculation,
or for the use and benefit of othtr persons. An entry fee' of $
(2 /. 18 «.) is paid, and a like sum
at date of final proof. If, at the conclusion of the term, at least 676 thriving trees can be sho^u
per acre, a title deed to the laud thus planted is given.

^wn
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deprive the crop of each, especially the former. I have seen
numerous instances of a rdbi crop being daimaged in this way
with rainy-season (kharif), crops and where there is abundant
rainfall, it does not,

however, matter.

179. But, after all, and even were the existing " reserved The need of
forests "to be devoted, where possible, more to agricultural S'/*e?TesT"
ends, there would not be enough reserved areas to meet the
demand. The " reserved forests " can only serve a certain

circumscribed area, and there must yet remain, especially in
the North- West Provinces, large tracts where trees, much less
forests, are almost unknown. It is in such districts, untouched
by forests, that the endeavour must be made to create
" reserves." It is hardly necessary to say much in proof of the
above, the fact is almost universally admitted. The following instances oi the
instances, gathered in the course of my tour, may, however, be
^Ja'*^"'"'^
usefully given, as showing the scarcity of, firewood, and that
the price of it is more than the cultivators can afford to pay
in order to replace cow-dung by wood for fuel-

AtCatmpore

4 annas per mailnd (80 lbs.), or North-West
whereas 100 pieces of sun-dried """°'^cow-dung cakes {hratties) only cost 2 annas, or 1 rupee for a whole
cartload, weighing some 700 lbs., about three cartloads going to the ton.
1

rupee for a

the price of firewood

little

more than 300

is

'

lbs.,

,

,

4.t BiUrki, which is supplied from the canal plantations, firewood costs
Rs. 22 for 100 maunds, making the price 3J annas a muund, pr much the

same

as at

Cawnpore.

Ferozpore

very badly off for firewood, especially along the riverside
here wants a lot of manure, and the people are well aware
but have Uttle to spare owing to thejr being obliged to burn it
is

Punjab,

The land

tracts.

of this,
for fiiel.

In the DeCcan, and in the
implemeiits is specially scarce.
In Bombay

itself,

Southern

Mahratta country,

firewood costs Rs. 2 for 10 maunds (80

lbs.

wood for

Bombay.

each).

very much dearer, and espeoia,lly hard to procure, inasmuch
as it has to be fetched 30 or 40 miles.
The cost in Poona is 8 annas
a mannd, or Rs.b tov a cartload, whereas a cartload of dried cow-dung
cakes (hratties) costs Rs. 3, and a cartload of loose cow-dung 1 rupee only.

At Poona

it is

Ahmedabad
and

1

also is badly off in this respect the maund here is only 40 lbs.,
rupee will purchase only 4 maunds of firewood, or 160 lbs.
;

At Mahim firewood has to be fetched from the forest this implies a three
days' journey there and back the cost for a small cartload is 8 annas.
;

;

The cost at Belgaum is Rs. 2 to ^j. 3 a cartload, but it has to be fetched
from a distance of eiglit miles off.
Even at Mercara, where the Coorg forests are not far off, firewood costs
and at Hunsur, the dep6t of the Coorg forests, the
Rs. 3 a cartload

Coorg.

;

charge is Rs. 3 per ton. It has, however, to be carted 18 miles, at a cost
of 14 annas a ton more, before it can be of any use to the, cultivators.
,

.

A

cartload of 1,000 lbs. of firewood costs Rs.2k at Shiyali, and at Madras.
Madura a bandy-load (three to the ton) sells for Rs. 4 to Rs. 5j but it has
to be brought some 20 miles.

Mr. Benson, writing about Bellary, says

:

The supply of cattle-manure is small, except in a few places, owing to
" the scarcity of wood for fuel.
One of the greatest wants of the district
" agriculturally is a better fuel supply, and this is an object which is worthy
" of the most careful attention."
"

K

4
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Mr. Nicholson says of Kartir
" There are no forests or juijgle.
A great deal of planting of hedges and
" trees is still needed.
Fuel is dear, palmyras scarce, and buildiog timber is
" brought from P&lgh4t at great expense
.At' Pollaohi firewood
" costs -Bs. 2 to Rg.2i per cartload, the nearest available jungles being 10
" and 12 miles distant."
:

:

"
"
"

—

Mr. Basu writes thus of Chota Nagpur
" The mass of the people are too poor to buy fuel.
No improvement
under the head of burning dung will take place until fuel is rendered cheap
and accessible. There are no fuel reserves belonging either to Government
or individuals. Around Rauchi firewood is scarce and jungles inacces-

" Bible."

I could multiply these by a great many other instances
which I have met with myself, or which I have collected. In
Chapter VII., paragraph 123, I have already shown that
wherever wood is Sufficiently plentiful it and not dung is the
general fuel, and that manure being' thus set free for the land,
the cultivation has benefited immensely such instances are
Nadiad, Hospet, Avenashi (Coimbatore), Hoshiarpur, Multan,
and many others.
As affording a contrast to the remark made above by Mr.
Benson on the scarcity of wood in Bellary, another quotation
from that gentleman, when speaking of Cuddapah, will
;

illustrate
"

my

point well

:—

The abundance of fuel

in the neighbourhood prevents the use of hratties
good deal of what is removed
the crops raised."

" extensively for fuel, so that the soil receives a

" from
The need is
bast met by th«
creation of " Fuel
anrl

Fodder Ke-

serpes."

Opinions in
favour.

it

by

180. Having instanced sufficiently the need of more firewood
must now express my concurrence
with the views that have been expressed both by Governments
and by individuals, that the way in which the supply of wood
to agriculture can be best increased is by the creation of new
enclosures of land for the purpose of growing wood, scrub,
junglfe, and grass.
Such enclosures are now denominated
" Fuel and Fodder Reserves."
I shall indicate briefly what has been done in this direction,
and, then try to point out in what way extension or modification of the system, is,called for.
The establishment of " Fuel and Fodder Reserves " was
advocated successively by Sir D. Brandis in 1873, by the
Famine Commission in 1879, and by the Government of India
in 1883, acting upon the recommendations of the Famine
for agricultural purposes, I

Commission
Sir

Buck.

Mr.

{see

paragraph

163).

Sir Edward Buck, when an officer in the North-.West
Provinces, warmly advocated the establishment of these
" reserves," and to him is mainly due the initiation of experiments on their formation over ravine lands and salty land
{usar) plains in the North-West Provinces (see paragraph 75).

Edward

J. B. Fuller.

Mr.

J. B. Fuller,

writing on the subject in 1887, says

" The deairabiUty, in the interests of the people, of establishing fuel
" fodder reserves is admitted on all hands."

The Madras
Beaolution,
Oet.l8»0.

,

:

and

More recently (October 1890) the Madras Government
issued the important Resolution on the policy of their Forest

Necessity for creating Fresh " Meserves."
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Department, to which reference was made in paragraph 175,
and from which I will now further quote
:

Para.

"

The question

of the provision of fuel is hardly
"less important than that of pasture. In many parts of
" the Presidency the supply of firewood is so scanty that
" the people sufter considerable inconvenience and discomfort.
" But this is not the worst ; wood being dear, the dung of
" cattle is used in its place, and the soil is thus deprived of the
" manure of which it stands in such urgent need. Any
" measures, therefore, which tend to improve the supply and
" lower the price of firewood would be of immense advantage
" to the cause of agriculture in this country."
6.

Para. 7. " For the reasons set forth in the preceding
" paragraph, his Excellency in Council is of opinion that the
" establishment of fuel and fodder reserves is most desirable
" in the interests of the cultivating classes."
Para.

24. " Further, the

Government advocates,

if

the area

" already taken up is not enough to furnish the estimated
" requirements in firewood, leaves, and small timber, and to
" aff'ord grazing for all cattle necessary for agricultural or
" domestic purposes, more land should, if possible, be brought
" under management, and the natural jungle growth should be
" supplemented by plantations created for the purpose of fuel
" supply."

In the above extracts is contained the acknowledgment that
the supply of firewood is still very deficient, and that existing
resources are not enough, but that new reserves will have to
be created.

We

will now see what steps have been taken in this EueUnd
181.
direction since Sir D. Brandis and the Madras Government ^^rella^orS?
moved in the matter, and since the Government of India
proceeded to act upon the recommendations of the Famine

Commission.
The earliest " Fuel and Fodder

Reserve," in the strict sense, that I can
the Patri forest, near Burki, North- West Provinces,
This plantation was begun in 1871, five blocks, comprising in all 80 acres,
being demarcated, and trees, mostly sissu, being planted and watered by a
cut taken off from the Ganges Canal. Sir P. Brandis reported in 1881 that
He suggested that it would be necessary to keep out
it was doing well.
cattle at first, but by and by to permit grazing in protected blocks, admitting
only certain villages and making them responsible for the protection.
This practically was of the nature of a " village forest," and was agricultural
find

mentioned

in intent.

is

,

p^itri forest

iiumi.

.

forests of Ajmiere-Merwara, although of large extent and under the Ajmerc-Merwara.
Forest Administration, are really " Fuel and Fodder Reserves " on a large
scale.
I have shown how the Government of India were able to deal with
them straight away, having a direct control over them. As I have said,
they more nearly approach to my idea of what "agricultural forests"

The

should be than anything else which I have seen or read of under the Forest
Administration.
My complaint is that there are not enough AjmereMerwaras. I allow fujly the benefit of what has been done there, but there
ought to be more " reserves " like these. The answer of the Forest Department is, that the difiiculty of getting land is so great, and it is seldom that
land can be found which, as at Ajmere-Merwara, is under direct Imperial

tfoof^v,

1^^

This Is quite trpe, but when I see whaj has been done, as.l shall
taking lip land' at Etawah; Jhansi, Aligarh, and Cawnpore, as
well as in the plantations -of Shahdara,! Ohanga Manga, and lalong catial
banks, I cannot think the difficulties insurmountable and if the Forest
Department had been more alive to agricultural needs, and less anxious to
show large financial returns, more .might have been done in forming' other
" Fuel and Fodder Reserves" like Ajmere-Merwara.
Sir p, Brandis started the Ajmere reserves in, 1873, by taking up and
proteciting the then bare, hills lying around one side of the valley, where
the town of Ajmere is. The hills on the other side were left as they were,
and were not included in the operations, but were left free f or whatfe'Ver
grazing or cutting of; wood they could supply.
The villages included ip the reserved! part were handed over to the
Forest Department, who allowed the villagers to cut and remove grass
from N'ovember to February, and to have grazing from March to June.
Further, the villages were to receive two-thirds of any surplus revenue a:hd
all the grass.
.!N[o planting was done, but grazingwas prevented, except in
specified parts, and. wood was pnly cut as allo;w:.6d. No regular eiiclosure was
adopted',' eM^^O)-&M -hed!ges and stone walls only being put up here and th^e.
In a few years there was a complete transformation, the bare hills soon
clothing themselves with small trees and scrub, while grass sprung up in
abundance.
In 18^1 Sir D. Brandis wrb^e in rei^erence to them:— "In all, except |(he
" most arid tracts
mere protecti6ri, aidfed by sowing arid planting
" in suitable placiss, will gradu'ally clothe grotinds with trees and shrubs."
coptrol.

tell latejj, in

;

,
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I visited the reserves around Ajmere, and I found them to be ashaid been
pointed out to me; the protected hills were green and covered with trees,
shrub, and grass the hills on the opposite side of the valley were barren
and unclothed. The contrast presented was a most striking one, and no one
could see it Without being impressed with the change that simple enclosure
could effect, even on a thin and rocky soil such as that on these Ajmere hJDs.
Undoubtedly, topi the covering ot th,e surface with- vegetatioa has helped
greatly in preventing, denudation a,nd surface-washing, and has th,tts
contributed to the formation of soil, and the retention of the rainfall.
;

The

principal trees are zizyphus, anogeissus, and babul, and a considerable
and dead euphorbia bushes is also effected.
The work of protection has not been confined to the hills around Ajmere
knowfl as the "Nagpahir forests," but another hill slope near the town, and
calleid the '^ Mohwa bir," has been taken in likewise.
Here the soil is
thinner and more stony than ever, and it seems a wonder that anything
whatever will grow on it.. Yet, although little grazing can be afforded,
a good quantity of grass is out, and zizyphis and babul trees grow vei^y
sale of dried

'

fairly.

-

Froni Ajmere I, went to see the," Chang reserve," another one forming
part of the Ajmere-Merwara forests, and about six miles from Biawar.
This, was begun in 1875, and comprises 3,000 acres.
Here, again, the
contrast between the protected hills and the unprotected ones was most
marked. A. great deal of firewood is cut by contract, and carted to Bia.war,
2,400 cainel-loads (480 lbs. each) and 6,572 head-loads of small fuel coming
from the " reserve " in the course of the year 1888-89. No attempt is made
to grow large timber, .but in the better parts neem seed is dibbled, and
this tree does very well.
Reproduction goes on very satisfactorily indeed,
and protection from fire and trespass is well maintained. Tte grass is, as a
rule, cut and removed, but the forests, in time of drought, are thrown open
,

to grazing.
Similar " reserves," which I had no time to visit, lie nearer Merwara.
The whole area comprised in the Ajmere-Merwara forests is 89,264 acres.
In 1889-90 six areas of village lands, '4,395 acres in all, were voluntarily
made', over by the people to the Forest Department for management by
themj-^ and were constituted " village reserves."
To show, the value of the
Ajmete-Merwara forests, it may be Said that, in 1889-90, owing to failure
of rain and scarcity of fudder, nearly all the reserved area was thrown
open to grazing during part of the year, and no less than 14,684 head
of cattle were allowed in. The fire lines (dividing the "reserves" into
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isolated blocks for preventing the spread of .accidental fires) are burned
by the people in return for the grass removed.

I have mentioned the case of the Ajmere-Merwara forests
rather at length, as it is the best example of what should be
tried elsewhere.
The financial result at the present time
shows that expenses have just been met, but, to my mind,
the good that has been done, but which cannot be actuallytranslated into iigures, represents a very considerable surplus.
The mere supply, to an agricultural district such as this, of
wood to replace dung as fuel must be highly beneficial, and
would be even more so did not Ajmere labour under the difficulty of a very uncertain and often failing rainfall.
My other instances of Government experiments must be
drawn from those on ravine and salty (usar) land, for I have
already spoken of canal plantations and others, such as
Shahdara, and Changa Manga, and have shown that their
ends are not, in the main, agricultural ones. Even ravine and
usar lands I have previously fully dealt with in Chapter V.,
paragraphs 70-76, and need say little more about them now.
Etawah, Jhansi, Cawnpore, and Awa are the chief places
where tree-planting, has ,been tried to any considerable extent,
for on the usar land at Aligarh it has only been done on
quite a small scale, and the efforts have been confined mainly
to grass and crop-growing. I Clay here point out the financial
success attending the enclosure oii ravine land at I^tawah.

About 4,400 acres (7,000 bighas) of this land belonged to the native
landowners {zemindars), and the area was of but little use except for
cattle to roam over. In 1885 the Agricultural Department of the NorthWest Provinces persuaded the tsemindars to let it try the experiment of
tree-growing, and got them to adva/nce .fts. 600 for, planting babul seed
over the land. Cattle were kept ofE, babul seeds were scattered broadcast
just before the rains came, the trees came up capitally, the grass grew
well, and soon, without any artificial irrigation, a, useful " fuel and fodder
reserve" was formed out of what had been simply waste land. The
" reserve " now brings in an annual income of Rs. 1,100, and the zemindars,
never having parted with the land, take care to keep the proceeds too.
Now, had Government done what it might have done and bought the, land
outright, the continuance of the " reserve" might have been secured, and
the income also. As it is, the care of the ' reserve " is practically in the
hands of the Collector of the district for the time being he may take
an interest in it, as Mr. Fisher (who originated it) and Mr. Alexander
(his successor) have, but should he not happen to do so, the entire good
may be destroyed.

Btawah.

'

;

This instance shows, however,

how much may, with

care,

Similair ravines
result from an expenditure of Rs. 600 only.
to those at Etawah extend along Ipoth banks of the Ganges
and Jumna, and what has been done at Etawah might be
followed elsewhere, with great advantage to a Province so

destitute of

wood

as the North- West Provinces are.

In regard to ravine and salty (usar) land, a careful investigation was made in 1883 in the Doab district of the NorthWest Provinces, by Messrs. W. J. Wilson and Darrah, when
it was ascertained that usar land could be had in abundance
also that there was a certain amount of ravine land available
for " fuel and fodder reserves," the average purchase price of

Bavine ana i«ar
west'pro?ii|ea.

Wood.
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both of which would come well within the limit suggested

by Government

as the price of purchase, viz., Rs. 20,000 for

After making calculations which were
purposely put more unfavourably to' the scheme than was
necessary, Messrs. Wilson and Darrah concluded their Report
by saying
10 square miles.

:

"

On

the whole it appears probabl* that plantations in the ravines will
" yield a very considerable profit, and with usar, too, both grass and trees
" will pay expenses."

It was pointed out that, while doubtful whether any effect
would be produced on the climate, it was certain that erosion
of the soil would be prevented in ravines, and that a layer of
humus would be accumulated on usar soil, whilst in times of
drought the loppings of the trees would be of great value.
The Report says
:

The financial loss, if it occurs at all, will be trifling, and the advantages
" of protection of land from erosion, and protection of cattle in drought,
" would well warrant the expenditure."
"

That the opinion formed was a correct one is exemplified
by the result of the Etawah enclosure.
Of the success which may be achieved by growing trees
on salty land, the instance of the Phagwara tahsil, in the
Kapurthala State, given in Chapter V., paragraph 75, affords
proof.
Uiar land at
Kapurttiala.

The 9,000 acres taken up included 7,660 acres that were not fit for
cultivation, owing to the soil being impregnated with soda salts (kalar),
usar land, in fact ; yet the dhdk tree {Butea frnndosa) grows here capitally,
supplying 40,000 maunds of fuel annually. The sale proceeds from this
and from grazing fees amount to /Ss. 9,000 per annum, with an" expenThe growing ot i^dh.'h.a.a one great advantage
diture of only Bs. 540.
in that cattle, sheep, and goats will not touch the tree, and consequently
grazing does not

harm

it.

of dhalc ought certainly to be much more extensively tried on usar land, especially seeing what quantities
of such land there are in the North- West Provinces alone. The
experiments made up to now on usar land have been directed
mainly to enclosing and growing grass on it. I should like
to see the growing of trees tried more extensively.

The growing

Forest Department too much
engaged in
settling '* Reserved Forests."

182. The question was often asked by me, why the Forest
Department has not created more " Fuel and Fodder
Reserves." The answer most generally given was, that the
Forest Department is still busy over the " settling " of the
" Reserved Forests," and that- as soon as this is done it
will go on to deal with the " Village Forests," which these
" Fuel and Fodder Reserves " Would virtually be.
Undoubtedly, progress is hampered by an insufficient staflf,
but I consider this important question must not be longer
delayed.

The

resenrntion
of land for com-

munal

pui*poses.

183. It has been rightly said that one of the curses of the
is the indiscriminate granting of land without the
reservation of land for communal purposes. I notice with
satisfaction, therefore, that Government, in giving grants of

country
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land near Multan, along the Sidhnai Canal, have reserved
about 10,000 acres for " forest reserve," and that, where the
Sidhnai irrigation extends, the lessees may use the trees or
brushwood, but may not sell nor exchange it.
184. Having now established not only the usefulness of
Fuel and Fodder Reserves " where they have been formed,
but also the need of more of them, we have to consider the
two practical difficulties which have been put forward' by
those who have even allowed the desirability of the extension
of " reserves."
These are :—
"

The

practical

SSg ^.i
or*fueraw"""
tedder reserves."

Firstly, the difficulty of finding land suitable for the

purpose.
Secondly, the

difficulty

of

acquiring

it

even

if

suitable.

These will have to be treated separately.
185. As to a considerable amount of land being available, oonsidernbie
there can be no doubt to anyone who has gone over the avauLwe."™*
country.
It is, however, true that where wood is most wanted
there the land is mostly taken up by cultivation, and wood
can only be purchased at high rates, but that where wood
grows freely there is no cultivation to demand it urgently.
The North- West Provinces and many parts of the Punjab
aflbrd instances of the scarcity of wood.
In the North-West
the plains are, generally speaking, fully and even densely
cultivated [except where salty land (usar) exists], whilst the
forests are confined to the hilly regions on the northern
boundary. In Bengal, too, it would only in certain parts be
possible to extend the existing forests to the more cultivated
areas.
In Madras and Bombay, on the contrary, it would be
quite possible.

186. Reserving to the next section the consideration of the
in which lands are to be acquired, I may here name the

way

classes of land
(a)

which might be

available.
to Government

The waste land belonging
'

classes otiand
*™''''''''

whenever a

raiyatwari settlement e;8:iS;ts, and including (in the case of
Madras, at least) the sides of roadways, channels, tanks,
embankments (bunds), beds of streams, &c. (b) The waste
land of villages (at least when in excess of village requirements) and other uncultivated areas, (c) Salt plains aiid salt
patches (usar land), (d) Ravine land, (e) The banks of canals
and railway lines. (/) Land at present under dry cultivation,
but which it might pay better to convert into "reserves."
In illustration
(a) In Madras the waste land all belongs to Grovernment. Mr. Nicholson
:

—

reporte'l in 1887 that in the Anantapur district alone there were 1,141,089
aci'e„ of Government waste land, and that there were parts where blocks
of 1,000 acres could be dug round, enclosefl with banks, and then seeds
of trees be sown before the rains.
In his " Manual of Coimbatore " Mr. Nicholson mentions places, such as

Karuv, Dharipuram,

Ktigaldr,

PalayapHlaiyam,

Nambiy6r, Udamalpet,

instances.
(a)

Govenmieut

wasteland.

Wood.
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and elsewhere, where fuel reserves are needed and might be established.
Of Kanir he says :— "the channel and river banks might be planted' with
" advantage .... the talule is poorly wooded .... even the most
" favourable positions, such as channel banks, deep spots near water, &c.,
" are not utilised .... there is one private jungle, but this is left to
" nature and not assisted by plantation .... it produces babul trees and
" grass abundantly."

Mr. Benson found in Kurnool (Madras) large tracts along the foot of
the Nallamalais, which would be suitable for " reserves."
Around Salem the hills are not fit for cultivation, but would make good
" reserves."

I noticed myself, when travelling in the Madras Presidency, many
channel banks, sides of tanks and roadways, where trees might have been
planted,

i

When

enquiry was made in the Madras Presidency in 1883 it was found
that, taking the whole Presidency, 100 acres of land to every village in a
taluk were available for "fuel and fodder reserves."
In the Central Provinces, in oae' tahsil alone of the Sambalpur district,
waste areas of over 6,000 acres were found, which had remained the property of Grovernment, and thus were available for conversion into " fuel
and fodder reserves "
(6) Tillage

waste

and uncultivated!

(J) It is a question how far it is advisable to take up waste belonging
to a village, but in the Punjab and in the Central Provinces, the latter
principally, there are village lands which are considerably in excess of the
people's requirements. The Lieutenant Grovemor of the Punjab concurs
in thinking that land in excess might be turned into " reserves." Between
Lahore and Amrit^ar I notice4 uncultivated areas in abundance, and
wherever trees occurred they grew very well.
Between Agra and G-waUor I saw a lot of uncultivated land.

In Bengal Mr. Finucane found that there were some 374 square miles
in the Rhotas
become " fuel

and Behul plateaus of the Khymore Hills which might
and fodder reserves." The Bengal Grovernment further

authorised the purchase of 1,200 bighas of land belonging to the Deo
Estate, and in Sasseram other areas were proposed. The Deputy Conservator, in reporting on them, said
" I do not think any site could have
" been selected more suitabl-e for the formation of fuel and fodder
" reserves." The financial prospects, derivable solely from annual licenses
granted to villages, were stated to be very promising.
Between Bettiah (Behar) and the Nepaul frontier are strips which might
be " fuel and fodder reserves." This land belongs to zemindars, and would
have to be obtained by purchase.
Also, near Segowlie (Behar) is a good deal of waste land, it having
fallen out of cultivation durihg the famine of 1865.
The report of the Bombay Agricultural Department for 1886-87 speaks
of " much land both in riverside villages and others eminently fitted for
" babul reserves," and the Bombay Government has given remission of
three-quarters of the assessment to applicants willing to devote land to
the extension of babul plantations, or to take up new land for it.
Such villages are some near Ahmedabad, Nasick, and Poona.
In Mysore I observed large stretches of land between the towns of
Mysore and Hunsur which were not cultivateid) but on which large amounts
of firfewood might be grown
In the centre of Mysore, near Arsikeri and
Hassan, are large tracts that might be enclosed and made into " fuel and
"
fodder reserves
(c) The vast range of salty (agar) plains and patches in the North -West
Provinces has been mentioned (see paragraph 181 ). Others occur in the
Punjab, the Deccan, the Southern Mahratta country, parts of Madras, and
elsewhere. Between Delhi and Rewari is salty land on which the tamarisk
:

(e)

Usar land.

bush grows
(d) Bavine land.

The

—

well.

ravines along both banks of the Ganges and Jumna rivers have
been referred to (see paragraph 181).
Sir Edward Buck, in a note on the Muttra Settlement, speaks of the
feasibility of introducing "fuel and fodder reserves" along the Jumna
Valley tracts, and points out that the experiments made at Ajmere and
(d)

Land
elsewhere

availabiU for "

Fuel and Fodder Reserves."
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"prove that under proper management large; areas will be
and grazing, which are n,ot. susceptible to ordinary

" available ^fpr trees

"cultivation.",

Ravine land occurs largely at
Provinces.

Pahara, near

Mirzapur,

North-West

'

(e) The Administration Reports of the Central Provinces speak of there
being always areas for brushwood on banks, beds of s,treams, &c.
The Bombay Agricultural Department* Report for 1888-89 regrets the
great opportunity which was lost in not securing stretches 'between Hubli
and Gadag, along the Southern Mahratta Railway, and on which babul

(^)

'^i*°'^d°l(i

way'unlS.

grows splendidly.
The Bengal Agricultural Department Report for 1889-90 says that it had
been asceirtained that along the Assam-Behar, the Tirhoot extension, and
the new Chittttgong Assam lines "fuel and fodder reserves" could be
made.
(/) It is quite certain that there are many stretches of dry cultivation
where crops are taken only occasionally, it may be once in thr^e or four,
or even once only in six years, hut whiph could be muchibetter utilised by
turning them into " fuel and fodder reserves."
About 1,400 acres of such land exists at M4him (Bombay), and is not
*
worth 1 anna an acre for rent.
At Avenashi (Coimbatore) is also a lot of dry land, assessed at 1 rupee
per acre, which might grow trees well. This is also the case in Ouddapah.
In parts of the Deocan, where ^vood for implements is very scarce, the
growing rof wood, even if not directly remunerative, would be a great boon

(/) Land of dry

°" '^^

"'°'

to the Cultivators.

Mr. Fuller thinks that in the Central Provinces it would be good if
Grovernment were prepared to remit the revenue of a few fields in certain
villages, on condition that the proprietors planted and maintained trees on
roads running through it.
I might here refer to an experiment now being carried out by Mr. Experiment at
Ozanne, at the Bhadgaon Experimental Farm of the Bombay Grovernment. gre^^," plantain June 1888 Mr. Ozanne. sowed eight acres of cultivated land with babul tion.
seeds put in furrows one-half of the area has had no artificial watering
whatever, the other half only one watering, viz., in the first year. The
interspaces between the rows have been sown with crops of bdjra, gram,
&c. At the time of my visit, in August 1890, the plantation was growing
well, some of the best plants were 4 feet high, and the plantation had cost
nothing whatever, the, crops grown between the rows having paid all the
;

expenses.

It is very clear, from the instances I have given, that there
agood deal of land on which " fuel and fodder reserves " might
be formed, and if only systematic enquiry be made it will
result in showing, as Messrs. Wilson and Darrah's experiment
in the North-West Provinces did, that there is very imich
more land available than has been stated.
is

every district there are uncultivated spots
existing cultiva/tion which wowld grow babul or
Although it may not pay
similar wood perfectly well.
Government to take up these plots, yet, if the example of
tree-growing were set, encouragement would be given to
native proprietors {zemindars) and others to adopt the plan
In

almost

among

also.

187. Having dealt with the difficulty of finding land, the how to acquire
second one, that of how to acquire it, must be taken.
According to the ownership and the terms under which
land is held, so will the procedure to be. adopted vary.

Wood.
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No difficulty with
Govern ment
waste laud.

Reservation of

grown oa
tank beds, &c.
trees

for local use.

Where waste land, as in Madras, is the property of Government there is no difficulty whatever, and, as we have seen,
under the term " waste land " is included much land, such as
the beds of tanks, &c., which is not available in other
Presidencies.
The matter for regret is, that, with the exception of Madras, and possibly the Central Provinces also, the
amount of waste land still left is very small, but where there
is any, and so placed as to be of probable benefit to the people
if it were turned into a " fuel and fodder reserve," such land
should be thus converted.
There is one provision I should like to see made, viz., that
when trees are grown on waste land, such as the beds of tanks
and streams, &c., the wood should be devoted primarily to the
use of the people aroiwict, and that the trees should not, as is
at present the case, be periodically cut down en bloc and be spld
by auction to the highest bidder, often being taken far aWay
from the district.
period then elapses until the fresh trees
that spring up are ready again to be cut. These plantations
(they are mostly of babul) should be kept for the wants of
the district where they grow, befcoming thus really "village
plantations," and they should not be cut down in one mass.
The natural reproduction should also be meantime looked

A

"

after.
The

188.

village

waste, should
be acquired ?

it

Next comes the vexedmatter of the " village waste,!' and
it should be taken up by the Sorest Department and

whether

worked for the people's benefit. This could not be done
without, for a time at lea,st, keeping the cattle off' and
excluding the people' from any use of the land, until the
"reserve " was fairly established. Where the "waste " actually
belongs to the people, it is, I m]igt say, a doubtful pplicy, to
interfere with the people's time-honoured rights, and they
can hardly be excluded from them without considerable
friction being caused, which it is well to avoid.
At the same
time, as I shall show in the next chapter, the value of the
" village waste " is greatly exaggerated, and I am, doubtful
whether it is not pro4uctive of more harm than good. Practically,, as feeding areas the "village wast0s " are worthless in
nine cases out of ten, and serve little purpose beyond that of
providing standing room and exercise ground for half-starved
herds.
Nevertheless, it would be very risky to interfere with
prescriptive rights, and, if it is possible, it is better to avoid
dealing with the " village wastfe." What may, however, be
hoped for is, that in the more advanced parts the people,
after seeing the good which " reserves " have eff"ected in bther
parts, will enclose it, or a part of it, on their own account.
That there is hope of this being done is exemplified by the
instances of Etawah, Ajmere, and Kapurthala, already recorded.
In these cases land belonging to private individuals and villages
was voluntarily handed over to be worked by Government as
" fuel and fodder reserves " (see paragraphs 178 and
181).
.

This not advisable as a general
rule.

•

Possible case
where acquisition
of village waste
is desirable.

The one
dealt with

which " village waste " might be directly
where the amount of waste land is manifestly

case in
is
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in excess of the requirements of the villages.
This occurs
frequently in the Central Provinces, and also in parts of the
Punjab.^ The diflBculty of taking up waste belonging to a
village is, that only that particular village could share in the
privileges, whereas if the land be Government land, or be
acquired by purchase, it would be available for as many
villages as it could serve.
Again, the existence of rights in
an enclosed area may hamper future action, and render the
deskling with these rights a matter of difficulty.
On the other hand, it may often be the case that, in order
to be of any use to the, villages as supplies of fuel, these
" reserves " will have to be near the villages, and in many parts,
therefore, the only way to establish them will be to appropriate portions of existing village wastes or commons.

189. The suggestion to form " villagaforests," which should
include the village grazing grounds and be protected and
managed by the people themselves,, was made by Sir D. Brandis,
but the efforts to establish them have successively failed. In
the Indian Forest Act (1878) a chapter (Chapter III.) was
inserted to provide for the assigning of the rights of Government to or over any land constituted a " resei;ved forest," and
for calling it a " village forest."
This chapter has, however,
been quite inoperative, owing, I am informed, to the impossibility of determining adverse I'ights, and of separating the
rights of the community from the private rights of native proprietors (zemindars) and others.
Often, for instance, there
may be sever&l zemindars, and thus several people to settle
with. Anyhow, no " village forests " have been taken up or
assigned under this chapter, which is accordingly a dead letter.

In 1886 an attempt was niade to' amend the Land Revenue
law of the Punjab; by inserting a fresh chapter (Chapter
VIII.) to read as follows :—
" If the majoi'ity of the landowners desire, or the Local
" Government considers it expedient, that part of the commou
j

"

waste lands of an estate be managed for the production of

" timber, fuel, or fodder, the Local Government may proclaim
" that any part not exceeding one-fifth shall be so managed."

Expressions of opinion were invited on this suggestion, and,
while a general agreement was come to as to the value of
such a measure in the interests of the people, it was felt that
there would be difficulty in the procedure, and in compulsorily
dealing with the village waste. The introducer of the Bill,
the Honourable Colonel Davies, on bringing it before the
Viceregal Council in July 1886, said
" There can be little doubt that a power of this kind is very much
" wanted, in the interests of both the State and the people
and, from my
" own exjjerience, I think I may confidently state that in many parts of the
:

;

" Punjab the intervention of G-overnmentto bring about the results
" at by this chapter will be welcomed by the people."

aimed

The Secretary of State, however, on the matter being
referred to him in November 1886, considered Chapter VIII.
as an innovation, and that interference ijx the intemfil affairs
y

24266,

If

"vuiage

forests;

j,„u„eof
attempts to
'='^»»*«"'™-

j^^;^,, ^^^^^^
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might possibly be distasteful to the communities
concerned, so he expressed the hope that the reply would be
very carefully considered.
The subject was thereupon dropped for the time.
of villages

•

Madras Resolution of Oct. 1890.

The Madras QoVerhiiient, in their Resolution of October
1890, already alluded to, discussed this matter and the various
efforts

which had been

as follows

:—

tried.

Their opinions were expressed

'

"^

Para. 23.—" The, Madras Government now (October 1890)
" i^§.pf opinion tliat the idea of village forests must be alto" gether abandoned
that it is desirable to have the sources
" of fuel,?in(l fodder supply under Government control, and to
" have the reserves in fairly large block-s."
;

Government and
not communities

must hare control oi all forests.

It is a mistake, I think, to assign any rights to a village
cominunity,' and to have "village forests''^ managed by' the
community uncontrolled.' The tendency of bur system of
goVernriitot: ha^, to a considerable' extent, been to break tip
village cbmmunities, and how for the -most part they are
heterogeneous bodies rather than communities.
What is
wanted is, while retaining icontrol over these forests, to work
them for the people's interests.
'

Provision in
Central Provinces
to

*'

control

common

user."

190. Shoift^of ajQt,T^ally purche^sing land outright, there is a
provision in force in malgiizari tracts^ such as the Cent:^aJ:
Provinces, by which the proprietor (malguzar) may be called
upon to use excess wasite.J,and for the comnion good.
In 'the. Settlement of :the Central Provinces it was stipulated
that the rights of ownership ,t(C). for est, land,, would, be subject
to restrietions in t|hei interests of tbe. villj^ge communities, and
of,, the, country as, a whole.,
Tenaiuts. we^e to retain their
customary rights of " user," and Government had the power
of prescribing rules to prevent reckless clearing of land and
sale of all the tiijiber.
,

^

Central Provinces.

,

.,

,

;

,

,

i

—".The, increasing
is,§aid:

.,

Report for 1887-88
of jungle produce leads

jUi th;e,,Centiria,iPr<:?y:incesA.dfn,ii\isi|ration
it

"

malguzar 8

!y,a^^e

claims; of ex,clusive right to the use' of
"village wastes and .forests, sind they spmetimes cut d.OT!^n
" and sell all the timber of their villageThis is opposed to
" the principles of malguzari seittlwent.
Raiyats have a
" right to the uge, of jtUes village wasiljft for grazing, and a right
" tp cut wood in the village jungles for firewood and agricul-

to

,^4'5^?fii^ce

" tural implements."
Extension of
such provision
desirable.

,

r

Such a provision is, in effect, an Act to " control common
user," and the extension of it to other tracts might be usefully
employed for the purpose of preserving the fuel supply of
villages.
In Bengal and other eeminddri tracts an Act
might, accordingly, be passed to lay the obligation on the
pi<oprietor to grow firewood, and to preserve these supplies for
'

the

common

good.

.

,

The shortest and probably the best way, however, in
zemindarii iTSi,cts is for Government ito step in and buy the
land outright,

.,

.

,

The Acquisition of Land.
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191, It is a question, I believe, whether a simple ruling of
Section 6 of the Land Acquisition Act could be taken to
include the formation of areas for " fuel and fodder reserves,"
or whether the Act would have to be; amended so as to include
the.|priniation of these.
This is fi pqipt I can express no
opinion upon, except that it is very df^sirftble that Governmeiat
should be able to purchase land with tjiis object in view.

The amount

Land AoquiBition

Government waste

land, though sufficient
for the most part, manifestly deficient
elsewhere, and the acquisition of fresh land is undoubtedly
called for in order to supply the proper amount of fuel
required.
of

perhaps in Madras,

is,

'

am far from advocating the covering of the country
once with "village forests." Whatever is done must
be done carefully, and at first experimentally even where a
large area of land; is available, it may be .better to take up
only a portion at first, and to expend it if successful. But
the plan should be given, what it has not yet. had, a fair
192. I

all at

^jj^j^yon
must be done
*' "* ^"

;

trial.

-

By

;

be ascertained whether there are fj'^e'^in"^*
any purchasable- areas, and whether they would be suited suitable.
for the purposes contemplated.
No general rule for purchase
all depelids upon where and what' the
can be laid down

enquiry alone can

;

latid

is,

and what

it

'

it costs.

'

'

193. Where land' has to be purchased, it is recognised that,
as soon as this fact is known, absurdly high priceS' are asked;
although the land may be bringing in next to nothing.
The estimate of the North-West Provinces Government
was, that, so long as land did not cost above iJs. 20,000 for
10 square miles, or a .little above Bs. 3 an acre, it would
pay to buy it, and, as has been stated, when Messrs. Wilson
and Darrah came to enquire, they found far more land available and purchasable within the price fixed than had been
expected. Further,' they found that the financial prospects
were, fair, even after making, calculations unfavourable to the
The estim,g.te of cost,;it should be sftid, included that
heholjie.
of fencing with stone uprights and barbed v/ive.
In the North-West Provinces there is almost any quantity
of salty land (usar) available, but its frequent occurrence
amidst cultivated land adds to the cost of purchasing blocks
which include cultivation, and to the expense of enclosure,
which would then be necessary. Still. ;there are many tracts
which are entirely usar land.
In the Central Provinces, Government is generally able to
purchase unculturable land at 1 rupee per acre, and culturable though uncultivated land at Us. 2 per acre, so that
here, where cultivation has not as yet pressed on the land,
"
the problem of obtaining land for " fuel and fodder reserves
is n'ot

a difficult one.

That land could be taken up at this rate and worked
profitably there can be little doubt, judging from the expu- 1L 2

^'^°^'°"'_ cost
oiiased.

Wood.
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ments in the North-West Provinces, where the purchase price
was Rs. 3 an acrti.
Practical details
in working of
*'
fuel and fodder
reseryes."

194. Some practical details may now be mentioned in the
workinor of those "fuel and fodder reserves" which will have
to \ie oreaUd, either by the taking in of waste land or by the,
purchase of fre^h land.
The area to be taken up should not be too small ; a minimum of IpO.ac^es, or possibly ,200 acres, should be fixed)
unless there, are a numbpx of small blocks close to one another,
There
for which one and thetsaine supervision would suffice.
is not, I think, nesed of permanent enclosure or fencing, and
guards {choyjhidafs) should suffice for thie purpose. Even
should a stray animal find its way in occasionally, the harm
done will not be great, and the owner would be, liable to have
hi? privileges forfeited if the act. were repeated.
Even if enclosure were found necessary it would be quite
feasible to enclose a portion at a time, and by growing a live
hedge behind the protection of a ,bjarb.ed-wire fence, the latter
could be mov9.d, onasthe Ifedge became ^^t^bli^hed., In this
way successive, areas of 20 acres at,^ tim,e might be taken up,
It is only where small
until the whole "reserve" was formedblocks occur in th^ niidst of cultivation l^at the necessity of
fencing is likely to ?,];'ise, and then a SE(iall mound and ditcH
will answer best, upless it be, ^yli^re thorn, 6a6uZ, cactus,
prickly pear, aloe, euphorbia, or other hedge material will
,

.

Size of area.

Euctosiug not
requisite, as a
rule.

,

,

grow
Cost of enclosure,

when

requisite.

readily.

Aloe hedges and earth walls occur near Mysore stone walls
are used inf the* 'Deccah at Dumraon a hedge of euphorbia
enclosing ISacresof land took three to foilr years to establish
itself properly, and the cost of throwing up an embankment
all round the' area, and planting the hedge, was Rs. 53 only.
AtGursikran, near Aligarh, 718 acres of salty land (usar) are
enclosed merely by a small' ditch and low mound, and the
Mr. W. B. Hudson gave me parcattle do n-ot get in at all.
ticulars of soine enclosing which he had done.
He made
a ditch with sloping sides 6.feetj wide at the top and 2 feet
at the bottom, the earth being sthrown up to form a bank
oil the top face of wl^ich thorn is planted.
The whole cost
was Rs. 5 per 100 yards, or Rs. 88 per mile. In Messrs.
;

;

i

.

.

Wilson and Darrah'g experiments stone uprights and barbed
wire were used, and the cost was 1 rupee per 9 feet
,

(Rs. 587 per mile), or as much as -Rs, 6 '6 per acre for enclosing a blodk of 200 acres extent,/ Major Wingate, at Mian
Mir, Kohat, and other places, has, however, carried out
ditching, banking, and hedging at much lower rates than
those stated in the Report of Messrs. Wilson and Darrah.
In Messrs. Wilson and D.arrah's experiments it was necessary to entirely enclose the land, but in the case of a " fuel
and fodder reserve " the entire charge of fencing,
I think, be' replaced

Rs. 21 per

mopth

by

each.

^v,a,v/^fi'

&c. might,
[chowkidars), at a salary of

Enclosure and Control of "Reserves."
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The

privileges of using the " reserves " should be exercised
I have indicated before, viz., by the granting of
an annual license on payment of a certain yearly sum entitling the holder to timber, firewood, grass," feci, ill specified
portions of the " reserve," so long as these are required only
for domestic use, but not for sale
also to grazing (when
it can be allowed) for cattle which are the bond fide property
of cultivators.
in the

way

prwiege.'

';

.

.

In the establishing of such blocks, ahd in advising as to
their management and'working, the aid of the Forest Department must undoubtedly be sought. Where the blocks are
large enough in extent, or nuiherous enough to warrant it,
they should be put under a Forest Offifeer, or be iiicluded in a
Forest Circle but where they are nothing more than village
blocks, and far away from " reserved' forests," they would not
warrant the employment of a special Officer, 'and in this case
they should be pladeid under the Collector, Deputy Commis-

control ot

""''""•

;

Revenue authority.
The person who has the actual responsibility should be the
village headman, the individual known in difi'erent provinces
by the various names, patel, lambardar,, monigar, vriukaddairi, &c.
iPAoWMrfd-rs would be employed as the guards in
actual charge. As fire^vood is to be takeii' out by the people
as required, and not sold by the head-load, the need of special
forest guards to ohebk the amount would not be experienced.
In many parts which I visited,' the desire was expressed
by the people that they should be brought, in such tnatters,
in connection with' the Collector or siinilai" Revenue official,
sioner, or other local

'

rather than that they 'should have "afresh (Departments" to
control them. Althotigh I am aware hbw overburdened the
Collectors in many cases already are/' I cannot see a jbetter
way, where blocks aji'e small or sedttered, <than Ithe plan I
have indicated. 'Above all, there must be no collision of
Generally speaking) >the Collector is the man who
authority.
knows best what is adapted to l!he needs toi the, district.

would be necessary to Close the blocks entirely at first
few years, to allow of their establishment, but the object
should be, not to grow trees of any large ^ize, but rather to grow
sufficiejit and suitable wood ;for itoplettierits and for building
requirements, and mainly (juickly -growing trees; such as
babul {Acacia arahica),jKaikd (Prosopis spicig^ra), dhak
(Butea frondosa), and alny sbrub, brushwood, &;c. These
shoiild not be allowed .'tg stand altmigtime. as in a timberlowing forest, but should be cut down as soon as can be done
consistently with keepiiig' up a continuous supply.
Orie-fif th
It

for a

'

one-tenth niight'be cut over each year.
trees once started, grass 'twould rapidly make its appearance too, and I am not at all sure whether the best plan
would not be to only allow the grain's fo be cut, but not to
admit grazing at all, except in case of severe dtought. Goats
certainly should not be admitted unless' parts can be specially
reserved for them. There are many other details into whidh
01^

The

'

l3

cattiug of timber
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Wi>&d.

need not enter such as, whether blocks should be fesferved
whether the whole should be cut in rot&,tion or
not, and other points., They are questions for the Forest

I

;

for grazing

;

Department to decide" upon.
In some parts it willbe possible, as has actually been don*
in the Central Provinces, to have a' village committee or
panchayet to manage among themselves the internal arrangements, under the control of the Revenue authority, &ind ib
this panchayet the village headman would be responsible.
In the case, too, of villages, which might in the future follow
the example set anij decide ,to turn' their village waste into
a " reserve," the working of it through a panchayet would
'

Village committees.

GrOvernment will
have to initiate
the work.

be a good plan. In the m&joTity of cases it will, however,'
b^ found that the -" reserves <" will, at first at' least, have to
be worked practically .by Government, and in this matter,
as in the kindred instances of tea and cinchona, the Government will have' to initiate the work, and then they anay

withdraw.
The financial
prospects.

The

financial

return not the
sole consideration.

r

195. As to the financial prospects. Taking, for example, an
area of 500 acres ; there would be the purchase of thip land,
say 1 rupee per acre, ,th^„ cost, of planting and maint,enanee,
and, as annual charges, th^ interest on Rs. 500, say at even
6 per cent.,' together with the Vifa'^es of iwo guards at Us. 2^
each per^ month, ^sty Es. '6b'per annum: An annual charge of
1 rupee per householder would, in all probability, meet the cost,
and, without pressing in any way unduly irpon the people,

would supply them very cheaply with wood, fuel, and grass;.
But, as I have indica,ted before, it is not the question of
actual return alone that has 'to' be considered. It is also the
well-being of the peopl,e, and t;he, maintenance of the soil's
fertility.
In no way can these be better secured., and the Land
Revenue to the State be ensured, than by supplying wood to
,

'*R3lief

work."

the people Us' fuel, 'and thus enabling the cattle-manure to be
used on the land. It is not, therefore^ a matter which can be
judged purely by the direct financial return, but is one the
utility of which must be judged by wider considerations, such
as, that, if it be neglected, it may imperil the fertility of the soil,
the: prospei-ity of the' people, and the wealth of 'the country.
_i A good dea,Lof this work may be considered as "protective"
in character, and may ]}& carried out as a measure of relief
in times of scarcity or famine, and be paid for out of the
!
" famine fund."
;

Fart of the profits
of the Forest

Department
should be used
for developing:

" fuel and fodder
reserves."

-.

196. In this connection I would urge the consideration- that
the profits obtained by the Forest Department should. not go,
as at present they do, simply to swell, the Imperial Revenue,
bu.t,that a portion of .them should be devoted to, the work of
increasing the supply of wood for agricultwral purposes.
Outlay will certainly be required, if the scheme is to be
realised, and, it would be only right that a portion of the profits
should, be, sftt aside fgr a work having such an important
bearing on the welfare of the country at large.
,

•

TMs is probably unnecessarily high

;

4 per cent, might be sufficient.

167

Conclusions.

CONCLUSIONS.
197.'

CONCLUSIONS
,

In so far as the differences which exist between the

agiricultural conditions aiid practice of different parts arises
ff

6m -varying faoilitifes for the supply of wood, an improvement
may be expected to come.from a modification

in agriculture

Such modification can be effe&ted by
more especially of firewood, to
those parts which are iiisufflcieritly provided with itl
The
of these; differences.

iB©reaSing> the supply of wood,

task of doing this
people,

and

it is

to

is one clearly beyond the reach of. the
Oovernment that they must look for help.

It is possible that in s'om6 cases thfe people will follow; in a
'

small way, the example set them, but the duty

one which

is

Government must take upon themselves, just as they have
done that of the supply of water.
The provision of wood as fuel, to take the place of the cowdung at present so largeljh burnt beea\ise wood is so scar'ce, is
the only practical way to ensure the, suflBcient manuring of the
land, and the keeping up of its fertility.
If this be^ not done
the State must be prepared tomeet a dimiliution in the revenue
derived frbm the land, aiid a decrease in the prosperity of the
cultivating classes,,

There

,,

,.

;

'

i„

'
,

no doubt that forests have been destroyed, and that
cultivation has been pushed on without sufiident reserv'aiion
of land iot the supply of fuel.
The Forest' Depariinent,
is

happily, has stepped in to prevent the further destruptipn
,

which the people,
Carry on.

if

left uncontrolled; would have continued to

Origi^ldlly the duties' 6f the Forest

Department

were non-agricultural, and consisted in the preservation and
development of large timber forests. The. success was judged
from the financial standpoint alone. In later times, however,

and wooded
have been reserved among existing cultivation. This
has called for a change in the polipy of the Department, and
its functions have necessarily become more agricultural.
cultivation has spread nearer to the large forests,
tracts

<

Much good work ha^ been done by

the DSparttaieht, but

it is

necessary to extend it in a more agricultural direction
than before. The " forest reserves " in Ajmere-Merwara afford
a good example of what can be done, and of the policy which
still

should be adopted on an extended
existing supplier of wood,

it is

scale.

After reviewing the

evident that the requirements

h4>

Wood.
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and that the creation

of agriculture are very insufficiently met,

of further supplies throughout the country is urgently called

The establishment

for.

of

"Puel and Fodder Reserves"

is

the most desirable form in which effect can be given to this
recommendation.
Such " reserves " should be primarily
adopted to serve agricultural ends. There is a considerable

amount of land which might be taken up for this purpose. In
some cases Government waste land is available, in others land
must be acquired by purchfse. Tlie results must not be
gauged by financial considerations alone, but by the benefits
conferred on the agricultural population, the keeping up of
th^ soil's fertility, and the mainta,iping of tl^e Land Revenue
,

to the State.-

Enquiry

is

:

needed in order to ascertain exactly

what the requirements of each district are in respect of fuel,
&c., and how these may be met.
Continued encouragement
should be given to the spread of Arboriculture. The Forest
Department is certainly undermanned, and the preseiit
financial check placed ^pon its further development in an
'

^

agricultvir%l direction phpiild ,b^ rpitt.pv^d>

;

RECOMMENDATIONS.
,•_,-,.,(•

REcoMMENDATIONS.

:

198. I reconimpncj

The creation
("

!

:

:

:
,

of fresh

,

,.

"Reserves" of wood,,

Fuel and Fodder Reserves

");

fuel,

&c.

primarily for agri-

cultural purposes.
,

The iucrcase
]ines,.i&c.

.of
-

,

.Plantations

>

.

,

f|,lgng c;anal,

banks, railway

.

The further encouragement of Arboriculture.
The establishinejnti,,of Agricultural Enquiry to ascertain
,

,

the requirements of each cultivating district in the
matter of wood supply.

The setting

aside

yearly pf a portion of the

Revenue, to be, applied to
,

and Fodder Reserves

" to

tjie

Forest

extension of "Fuel

meet agricultural needs.
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CHAPTER

IX.

CHAPTBEIX.

GRASS.

Grass.

Grazing.
199. The subject of grass supply is closely connected with
that of the foregoing chapter, inasmuch as the forest? provide
"
the jrincipargrazing areas, and the "fuel and fodder reserves
afford a certain amount o^ grass for cutting.
Included among
the more distant forests aire large pialstilf age areas, the value
of which for this pui'pose has always been recognisedj and
which, on this account,, have never been broken up. To these
tracts professional graziers and hereditary castes of cattlebreeders resort, takiii^-^Vith them from the plains the most
valuable of the raiyats' cattle, for the purpose of seeking
shelter and pasture for jthem during the hot season.
The
retainihg of these areas fop the purposes of cattfe-breeding
is' very desirable
it is, however, not the actual cultivators
who directly make us6 of theiih, but' particular castes who
make this their special business, and who often bring cattle
from a long distance. It is in these grazing areas that the
bulk of the native butter called ghi is produced.

^"^jJjffoJIatV

i

^

;'

,

200. In addition to the pasturage provided in the open and !?™^^^^
more distant forests, there is another class, but still distinct forests."
from the village " waste " or common land to which I shall refer
later.

This class comprises the grazing areas belonging, or

which till recently did, belong, ito, villages or individuals, but
which are now included in the "reserved fprests." In the
Bombay Presidency (where these areaS for the most part
occurred) the laiid was' knowti as gdirdn or "gracing," i.e.,
land set apart for grazing cattle. It differs from the ".waste "
immediately arouiid, the; villages ii^ beiflg, really useful for the
purpose, whereas the, letter, as a rjile,, is little more than bare
ground. The Forest Departni'ent frequently f ouiid it necessary
to take in these lands When forming their " reserved forests,"
and in Bombay, according to the, new gr.azing rules of 1890, the
term gdirdn is to cease, and iree grazing is to be provided in
the open part of the forest for the " agricultural cattle " of
villages which have contributed gdirdn to the formation of a
forest block.
These areas are let out, and communities often
combine for the right of cutting grass in them.
The Forest Department derives a considerable income from
the foregoing grazing lands, and in looking at the Forest
Revenue it is well to bear this in mind, and to remember that,
whereas formerly the returns derived from forest pasture land
were included in the general Land Revenue, they now go to
swell the Forest receipts.

odirdnin
'""'"'*

,

,

Pprest revenae

iS

^'^*''™*'
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Proviaion of
grazing in forests
desirable.

Sir D. Brandis'
opinion^ 1883.

0i>a$8.

201. The provision of grazing in " reserved forests " is at
once a desirable and legitimate object by which the interests
of cultivators may be served.
I would repeat Sir D. Brandis'
note, quoted in the last chapter :—
" It must now (1833) be distinctly recognised that not only does the
" provision of

timber and firewood come' within the legitimate scope oif
Forest administration in India, but one of its njoat important duties will,
" in future, be to increase the supply of cattle fodder, particularly during
" seasons of di^ought in the drier districts."

"

Madras Besolutlon, 1890.

Importance of
forest grazing in
time of drought.

The Madras Resolution of October 1890 concurs in this expression, and affirms that the provision of. pasture,, small
timber., fuel and leaves, is the chief object of the. " reserved
forests " throughout the greater part of the Madras Presidency
(see paragraph 175).
The importance of the forests, in time
of drought is very great.
The Governm,pnt of India's Resolutipn of March 1883 pointed pii;t that, even the growing of
fodder-crops would not replace grazing land> because, in time
of drought (except in the few secured tracts that are thoroughly
irrigated), the fodder-crops would fail too.
The service done
by 'grazing areas in the famine of 187S-79 has been referred
to in paragraph 163.
Buring the last Mysore famine many
cattle were lost through the owners having no place where they
could iped them. ,,,^£1^, perishing of the cattle involve^ not
only a direct loss to thQ'.jCultivators, but also a loss of manure
to feed, the subsequent crops.
Had there been throughout
tbe country such " fuel and fodder reserves " as have -b^en
suggested in the last chapter, many valuable cattle w^ld,
undoubtedly, have been saved.
.

Proviaion of
grazing not an
absolute necessity
in ordinary times.

202. But, notwithstanding the benefits which " reserved
forests" and "fuel and foddef reserves " may afford in
exceptional times, I cannot regard the provision of grazing in
'" reserves " as an absolute
necessity in p'l^di'fiary times.
It is
a desirable purpose for the " reserved forests " to serve, if it
can be given consistently with other considerations, and in
times of drought it may prove invaluable but I could not assert
more than 'this. In brief, I would say that I consider the
provision of fuel to be of the greater importance, and that it
would, as a rule, be better to have th^ grass cut than grazed
'

;

'

by
Conditions under
whicli grazing
may be permitted.

stock.

'-'"'
'

'

'

'-

'-

'

-

'"''""

203. When, without interfering with the general purposes
which a " reserve"
reserve is to' fulfil, grazing can also be permitted,
well and good;
but it must only be carried on under
conditions which do not destroy the main utility of the
" reserve."

Exclusion
wtiere natural
reproduction is
going on.

'
'

,

Where natural reproduction

of trees is going on, grazing
must, for a time at least, be altogether excluded. If land is
heavily, grazfid. the soil gets harcj the seed t^at falls from the
trees is eaten or broken, or,,, if it comes up, the stoots are

trampled down. The surface soil is rendered impenetrable to
forest seeds, and trees cai^, only be got to. grow by means pf
planting. In a forest where clearing 'is done by "selectipn"

Grazing desirable but not absolutely necessary.

171

of trees over the

whole area, reproduction is going on continuously, and grazing would always do harm.
Often it is
the case that the forest cannot be treated in any other way.
But where it is possible to work it in blocks, then it may be
4uite feasible to admit grazing in special blocks at a time.
There is, of course, the difficulty of preventing cattle, when
admitted, from straying over the whole area. This I noticed
to be the case at Etawali (see paragraph 181). The people
having complained about being shut out from grazing, they
Were allowed this privilege in one part of the " reserve."
However, they abused the concession, and when I visited
Etawah I found cattle straying over other parts than those
in which grazing was permitted.
The Madras Resolution of October 1890 says on this
point
:

"

The working

plans for the " fuel and fodder reserves " should contain
" proposal^ for throwing open certain areas to grazing, while keeping
" others closed against all heads."

The necessity of restriction was recognised by Sir D. Brandis.
held that during the first few years some restriction
in grazing must be entailed in the formation of new

sir d. sranais'

He

" reserves."
"

At

He

said

:

life absolute,
but meantime the grass that
grows up abundantly can be cut, and supply' fodder till the forest is
t'< AufBciently advanced to admit of grazing."

first

protection mtist

"

204. Bi^striction in gi;azing ^ometipies g,rises from the tjnwuungness
unwillingness of forest officers to provide it ; sometimes from ^ provide
the past bad treatment of forest land by the people rendering s:™zmg.
On the Shahdara (Lahore) plantation
restriction imperative.
the space for grazing is confined ,ta the portion which is about
to be cut over in the then year, or year following: Even to this
the forest officers object, saying that grazing makes the soil
hard, and prevents 1)h^ shoots from coming up afterwards,
whilst, if the cattle were allowed among the medium-sized trees,
th6y would get at the boughs. I fear that where woo^-growing
is the object there will always be considerable difficulty placed
by the forest officials in the way of providing grazing
facilities,

i

.

A4 Salem, which used

to be a great cattle-breeding district
for stock, I heard great complaints that

Hestriction of

^

m

Irbted market
treatby
since the forests had been " reserved " the people could not STh^part''""
keep so many cattle, and only had their own fields to feed
thepi on, whereas formerly they had free grazing rights in
the " reserves " two miles off. Grazing was still allowed, but

and

'

was at a minimum, in consequence of the way in which, by
excessive grazing, the "reserves" had been treated in the

it

past.

205. It is not enough to confine grazing to particular Thenamberot
blocks at a time, but the number of cattle admitted must restrioS
also be limited, for unrestricted grazing is fatal, and is the
chief cause of the many bare plains and hill sides that are to
'

be seen in India.
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The Government

of India's Resolution of

pointed out that
" The cultivated area had

March

1st, 1883,

:

"
"

increased at the expense of the grazing area,

and uncultivated land had been rendered bare and unfertile by unrestricted grazing of sheep and goats,: causing! vegetation and scrub,, to

" disappear, as in Scptlaijd."
Cheviot

Hills.

Action in
Madras.

i

.r-

,

.

i

latter reference is to the Cheviot HillSj which have
long been the resort lof breeding-flocks of sheep. These flocks
have removed a great deal from the soil, and, in particular,
phosphate of lime, so thatnow the hills do not carry .the amount
of stock that they used to.
The Madras Government, in their Eesolution of 1890, made
provision that the cdttle required for agriculture and for

The

claim on the Governshould only be
The grazing -rates
allowed when oircumst^pces permitted.
for agricultural cattle were to be one-half those for others.
In the Bombay grazing rules limitations have been imposed
on the number of cattle allowed to graze, and the order in
which the privilege may be. exercised has been determined.
This has led to a difficulty as regards the definition of
the term " agricultural c^ttl?/' inasiQuch .^.s, according to, the
f priest Depai;tpie^t's,,ip(*'S'^P''^6t,ation, milking-cows, buffalojes,
ap.:d cattle usedTfor trar(9^^ ,yould 1?^ excluded, and only such
cattle as are usee!,, in the -pjqugh, ^or "are worked fit wells,
would be included-, This close (le|im^on dp§s not appea,r
to me at all a. fair, one, and the permission should certainly be

domestic purposes should have the

first

ment "reserves," and that surplus

Action in

Bombay.

'Agricultural
cattle."

cattle

,

I

,

extended to

all cattle
agricultural, purposes,
Hestriction as
to kind of stock

admitted.

206. Next, there

number but

which .^he cultivator keeps for bond fide

rtiUst

be restrictions not only as to the

W

kind oi stock' admitted
grazing.
Comparing cattle' with sheep or gloats thte former are decidedly
preferable, sheep and goats eating m*aeh more closely, and
doing far mdre damage' to trees atid Shoots. Goats, there is
little question, are highly objectioiiable 'animals to have in a
forest; the destruction- they do to young trees by climbing up
and pulling down the branches, and often Whole trees, cannot
besides, they eat off the ba,rk and kill the
be contested
yotog trees. 1 q;uite Agree with suggestions made, that goats
must either be excluded froni forests altogether, or else be only
allowed in a special; part demarcated for the purpose. The
rearing of goats is not one likely to be given up, and where
it is an important industry it may be' necessary to mark off
but, speaking generally, as their
special areas for 'theii* use
presence in a forest simply means ruin to it, theymust.be
excluded. Both in France and in Germany it has been found
also

t6 the

&,s

'

Grazing by goats
objectionable.

;

'

;

,

necessary to altogether prohibit grazing by goats

in forest

areas.

According to the Bombay grazing rulfes, only one goat is let
in to graze to every 50 sheep, there being an idea in Bombay that
sheep will not graze unless led by a goat. In both the Bengal
and the Madras proposals for the formation of "reserves" goats
are excluded entirely from grazing, except in areas set aside for

Restriction of Grazing in Forests.
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Camels may be classed with goats as being equally
destructive, but sheep graze itiore than they browse, and are
not nearly so bad as goats, for they do not climb up nor tear
down the branches of trees.

them.

'

'

'

207. Free grazing by cattle should never be permitted if it
can be avoided, and the system of payment' per head of cattle
admitted is very preferable to that by area grazed.
"
I can quite understand the necessity of having a " close
season, when grazing is not permitted,, though this, unfortunately, may come at the very time that the cattle would
find the forests most useful.
Thus, in April and May there is
great danger of. fire, owing to the dry nature of the grass, and
people coming in with cattle and kindling a iight may easily
cause great destruction to the forest.
In June and July,
again, there is no growth of grass, and to admit stock to. the
forest then is often to destroy.it altogether for the future.
Of
forest fires- I have spoken, and the damage they; cause to
the future growth, so that, although a temporary growth of
grass may come as the result of setting the' dry coarse grass
on fire, this is obtained only at great loss to the forest
(see paragraph 164).
.;,i.;,.

other

restrio-

UOUB.

"

Close " season.

•

i,

208- Unless where distant' forests ai'e concerned, or where
" reserves " are sufiiciently large to permit of grazing, I am in
favour of grass beiii^' but and Temdved rather than of its
being fed off by stock. At rilkh Jelleke (near Changa Manga)
the people pay 1 rupee 'for the privilege of cutting' and
removing one head-load of' ^rasS each day during one month.
Atthe Etalsrah " reser'^^e " tlhe grass is cut by a contractor, and
is sold on the spot for f anna per head-load of about 100 lbs.
the village, and the price in
grass? is principally palwa
a, good feeding grass.
Dab grass
{Er^agrostis cynosuroides), used for thatching, and haib grass
(Pollinia eriopodq,), used for .making bedding, ropes, and
paper, also grow wellj The quwitityof grass being beyond
the requirements of the village, a scheme, tw;as set on foot, to
get hay presses, and tp send the- pressed hay to Cawnpore.
A. great 'deal of the grass is, indeed, wasted. This leads me to
remark that in the case ofi an over-abundance of grass
there is no reason, why it should- not be made into hay
and stacked or, if the ;vjceatlier be wet, the gxass may be put
green into pits simply dug in the ground, and so be available
as silage. .Either of these p}ans would, form, reserves of
fodder which in times of scarcity would be invaluable.
this

is

sold

at

2

annfl.s

Cawnpore is 6 annas..
(Andropogon pertusus),

,

in

Cutting of grass
ill " reserves " is
preferable to
grazing.

,

,

The

.,

.

<

,

,

Surplus of grass
should be made
into hay, or else
into silage.

;

209. Passing now from forests to the common grazing
grounds of villages, the villagfe commons, or, more properly,
the village " wastes," I may say at once that I regard these
simply as so much standing-room and as " exercise grounds.!'
As for providing any herbage, they are, except perhaps just

when

the rains come, absolutely useless, and the existence of
only an invitation to keep so many more half-starved
They are instances of the
cattle than the land can carry.

them

is

" village
waste."

The

OrasSi
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destruction done by over-grazing ; for, no sooner does a blad^ei
of grass show itself than it is nibbled off, arid the place is soon'
left bare.

Mr. Sen, writing of Burdwan (Bengal), says
The system of cattle-grazing— and it is the same

:

all over Bengal
"is most Wasteful cattle roam' without restriction, thef grasses have no
" opportunity to growj'and it is a struggle for ejristence between them and

"

;

'the

'

cattle."

,:

.

Throughout the Deccan the villagie grazing ground is
nothing more than " cattle standing-rpom." I have frequently
examined these " village wastes," and have generally found
them to be bare during the cold and the hot seasons, and during
the rains to have little more than a covering of annual weeds.
Such was the case, for example, at Baroda. At Nadiad,
where the cattle were well cared for, I found that the

a
harm.

I're(iueiitly

wurce

of

Their
cultivators did not use the village common at all.
cattle were fed with the grass grown as a border round their
only the cattle
fields, and on the village common were
belonging to tradesmen and others in th6 toWn, but not those
'
of the cultivators.
But there is a more serious side to this matter of the
" village waste."
Were its influence merely negative, one
might stop here, but there is no doubt that these bare open
spaces are often productive of positive harm. Not only do
they permit of hordes of miserable cattle being kept on them,
but the number of the latter is constantly beings increased by
the offspring of parents, the one as wretched as the other.
Religious prejudice prevents the slaughtering of these cattle,
and so they drag out their miserable existence until death
comes, or disease sweeps them off wholesale. If once the
latter appears, it makes short work among animals so little
prepared to resistit, and the •' village waste " becomes a hotbed
of disease, and a nidus for spreading it over the country
around.
The impossibility of' segregating affected cattle
while these " village wastes " are Open is one reason for the
enormous loss of cattle. by disease whifeh takes, place in Indiftv
The only way to render these " wastes ", useful would be to
enclose them and then let only a limited number of cattle in. It
would be possible to show the people what effect enclosure,
even of a strip, would have
but the village common, as
shown in the last chapter,, is a diflacult matter to interfexe
with, and, except where the area is more than the village,
requires. Government could, not well step in and take up the
land.
In some parts, as in Kapurthala (see paragraph 178), the
•

:

How to make
the village waste
useful.

;

^

people may spontaneously follow the example set them of
planting trees, but this must be left to them, although much
may be done in giving them encouragement to, do so.
Grazing along
canal banks and
in plantations.

210. Canal bants and plantations afford, in some cas6s,
grazing or a supply of grass for cutting. Along the carial
banks near Cawnpore no cattle are allowed, but the grass is
cut and renjoved between Hurdwar and Rurki grazing is
allowed along the canal banks; it is let for fr6m Rs. 20
to Rs. 50 a niile, to the highest bidder, without limit as to
;

'

The " Village Waste."
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number

or kind of cattle.
Grazing, along the Eastern
is confined to the village that happens to be in the
immediate vicinity as a consequence, there is no competition
for it, and the whole grazing along, such a strip may be
let for as little as 8 annas.
The canal, banks outside the
Ghanga Manga plantation are leased to the Forest Departriient; and the latter gives "permits" for grazing for one
month at the rate of 4 annas for each cow and 6 annas for

the.

Jumna Canal

;

ea;ch buffalo.

In the ChangaManga plantation itself there is no grazing,
being irrigated by water channels. from the canal. In such
But there is, as I shall
cases grazing is out of the question.
show more fully in a later paragraph, a great ideal of grass
grown in the plantation and in open spaces, which might be
it

utilised either as

hay

or as silage-

,

v

211. In some parts of' the country the people themselves erass-growing
™
are aware of the advantage of growing grass along the edges ^
This is the case at
of water channels and the borders of fields.
Hospet (Madras), the people cutting the grass from the canal
banks for their cattle. At Ahmedabad I saw grass being ciit
from the railwayi banks. On the journey between Rewari and
Hissar (Punjab) I frequently notieedi^rass patches along the
sides of fields, and. drovers ^n charge of cattle which were
grazing there. Butthe instance of greatest care in this respect
thdt came under my notice was at Nadiad, in Gujarat (Bombay), NadM.
where, as I said just now, the cultivators do not use the village
common land for their cattle. 'But every one of their fields is
enclosed with a hedge, and then comes a headland of grass from
15 feet to 20 feet wide all round the field, and producing capital
This is the more remarkable, inasmuch as the rent of
grass.
the land is as much as Rs. 5: per acre; There is a double object,
in this practice, for, as the fields are hedged and ;hav.er trees
round them for supplying, firewood and woqd for implements,
the people know quite well that icrops will not grow when thus
shaded, but that grass will. They obtain four or five cuttings
of grass in the year as food for their cattle, and when the fields
are empty the cattle are let in. -to .graze- on tbem. At Baroda
the same plan is adopted, but the greiss is not of such good
I was naturally led to ask ,why this practice was
quality.
not followed elsewhere; but, in many cases^ for example, on
the black soil of Khandesh, the grasses that would grow would
not be the fine ones found at Nadiad, but coarse, deep-rooted
ones, which would soon spread over the whole land and
become a regular pest. Also, where rain, as in Khandesh, is
>

not plentiful, hedges would not grow without irrigation.
Dub grass (Cynodon JDactylon) in many parts comes up
naturally, or may be ^asily propagated from cuttings simply
stuck in the ground.^ As a crop for irrigation it gives a great,
yield, and is about the only grass that keeps green in hot
weather. To one coming newly to the country it is surprising
to notice how, from an apparently burnt-up and deg-d surface
a crop of fresh grass will spring up on the first fall of rain..
,

.

176
The provision
of grazing is not
coincident witli
existence of tlie
best cattle.

GrAss.

212. There was an old Muhammadan rule which provided
that there should be one acre of grazing land to every 10 acres
of cultivated, and in the State of Jeypore new settlers still
receive 25 acres of grazing in every 100 acres of their occupation. But where cultivation has pressed upon forest and waste
land, the area under grass has had to give way. In Nadiad there
were formerly 900 acres of grazing for 9,000 acres of cultivated
land, but now the former is diminished to 250 acres. I have made
many enquiries to ascertain whether cattle are dependent on
having grazing or not, and, though it may, undoubtedly, be. a
great advantage for them to have it, I do not find grounds for
regarding its provision as an absolute necessity, nor does it
appear that where grazing is the most plentiful the best cattle
are always to be found.
In Bengal, for example, there is
grazing 'in abundance, but the cattle are poor and small; in
Champarun (Behar) there is plenty of grazing, and good
grazing too, and yet the cattle are the worst of any in
Behar. At Nasick (Bombay) there is no grazing, yet the
cattle are splendid
at Mdhim^ with its heavy rainfall, grass
is plentiful, but the cattle are very small, though buffaloes are,
j

;

by way

of contrast,

very

fine.

Mr. Fuller tells me that in the Central Provinces the worst
cattle are found, as a rule, where village grazing is most
practised.
This is the case in the Chattisgarh division, and
generally where there are rice land^. Nunibers of cattle die
from disease in Chattisgarh.
The one exception is the
Balaghat division here the main crop is rice, and there are
no village groun4s, but the soil is gpod and all the cattle are
stall-fed.
Pulse crops are grown along the top of the
embainkments of the rice fields. In the Punjab generally,
there is little grazing at the command of the cultivator, but
the cattle, fed as they largely are on fodder-crops, are hardly
anywhere to be found better, and are kept all the year round
on the holdings, the buffaloes being the only animals that
require to be driven to the forests or river sides in the hot
weather.
In the North-West Provinces and elsewhere,
cattle may be seen roaming over the fields after the harvest
has been reaped, and subsisting on apparently nothing but,
with what they pick up and the straw-chaff (bhusa) which is
given to them, they manage to get on,, and as soon as the rains
commence the fields rapidly become covered with grass.
"

;

;

Will the ratyut
keep land under
pasture?

213. The next question is, Will the growing of grass ever
form a part of the raiyat's or din&Ty cultivation? I do not
think that it will. Here and there he may be induced to grow
grass for the supply of military Stations or camps, but these,
especially the latter, are ever liable to be changed.
At
Belgaum, fields are grown with grass, two cuttings are
obtained yearly, and 6 annas is the sum paid for 100 lbs. of
green grass. No seed is ever sown, only the grass that comes
up naturally being used. In a few parts, such as Kalyan, near
Bombay, and Culna, near Calcutta, grass is cut, and hay of an
inferior kind is sent to the respective cities
but the raiyat,
as a rule, looks to his field to supply himself with grain and
.

;

Orass-growing by Cultivators.

177

bis cattle with fodder, and I cannot help thinking that he is
right.
Again, he Could only grow' a continUons supply of
grass by the aid of irrigation, and 'he is hardly likely to afford
this for his cattle alone/ He may; and should, grow foddercrops, but he will not, I think, gi'ow grass.
At Salem each

cultivator used formerly to have a bit of pasture land
which was given at 'the lo\v assessment of 4 annas an acre.
If this system were revived, the cultivators would again grow
pasture.
In this district, where the sale of cattle iS an important one, it might possibly pay, even now, to kefep some land
down to grass. But the idea of making one part of the land
feed the Other is foreign to custom.
large proprietor can
set land apart for this purpose, but not a, raiyat with an
average holding of 2^ acres or So.
Mr. Nicholson says of Coimbatore

A

:

" Occasionally grass is

sown for pasture

(haridli and Icolei-Tcattei)
it is kept
" down some years and thfen ploughed iip aind re-sown, or oth6r crops sown."
"Early in the century all the beat lands were under cultivation, and only
" inferior ones in grass. Tip to the time of' the new Settlement (1880) the
" tenant used to hpld one-fifth of his. farm as pasture at one-quarter its
;

,

" assessment, and only changed to full rates when he turned
" land.
This was abolished at the new Settlement."

it

into arable

Where pasture is urgently required, encouragement may be
given to its formation by giyipg^ remission of assessment, but
it" is only exceptionally that th,e cultivator v(i\\ put land in
grass if he can grow anothpr crop on it..
Grass Farms, Muymaking, Silage.

-

214. I have visited several of the (jrassTarms which are
under the Military I)epartm'erit, apd wEich a,re ihtendfid to
supply grass, hay, &c.,' for the requirements of the mounted

°™^°']^™™'gj^,j^

miutaryr«*fe.

My particular object was, to form an, opinion as
whether grass could be grown; and either be cut and
given green, or be made into hay or, silage, so as to render
it profitable to the raiyat to keep some of his land under
The Grass Fiarms .were the .phly ones frcim which I
grass.
coiild obtain any definite particular's als to what had 'been' done,
arid I have pleasure iii acknowledging the readiness with
which full information was, given to me by the authorities.
In addition to the Cantorimerit Grass Farms, such as those at
Allahabad, Cawnpore, and elsewhere, there are the rnhhs or
service.

to

,

uncultivated grass lands devoted 'io military purposes these
occur largely in the Punjab. The. word r.yJcJi originally meant
a tree; this shows that these areas originally were wooolec^
ones.
Now the word is equivalent ip meaning to " grass run."
;

Without rgoing into descriptions of any of these Farms,
briefly say that the system of enclosing grass lands for
the purpose of supplying fodder to mounted troops was
started in 1882 by Sir Herbert' Macpherson at Allahabad, and
since then has been extended largely, so that now there are
215.

I

may

two

Circles, the

Eastern and the Western, under which the

Farms and' rukhs are included. In the Western
rukhs,
Circle, which comprises the greater number of
Major Wingate has been appointed Special Forage Officer.
M
T 24266.
diff'erent

system started

Grass.
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to, the intrqduction of th^ Grass Jarm system,, tlie
practice had been to send out " grass-cutters," whose duty it
was to cut and, collect grass for the troops from wherever
they could. As the grass chiefly came ofi" the cultivators'
fields great friction was caused between, the raiyats and the
"grass-cutters," and serious fights oft^ii! occurred.
In addition to the " grass-cut.te,ra " f or British mounted

Previous
The former

" grasB-cutter "
Bystem,

'

,

,

corps, one ." grass-cutter " was maintained between, every two
sowars or Native Cavalry soldiers,, and a pony was kept, for
him. Pensions had to be provided for the " grass-cutters,"
and, altogether, their cost,, might be fairly put at Rs. 5 J a
month for each horse kept. In addition, very considerable
sums had to be paid to the Native Cavalry as compensation
for fodder purchased in order to make up the short supply
,

of grass obtainable by the " grass-cutters."
The cost qi, hay 19 reckoned at 8 annas a maund (80 lbs.),
and that of feeding a horse, at 2 annas a day, or Rs. 4 a month ;
besides this, the sowar had to feed himself, and along with
another sowar maintain one " grass-cutter " and a pony
between the two of them. If the " grass-cutter " could not get
sufficient grass, then fodder had to be purchased. The Government scale of reckoning at AUahaibad was that 35 maunds of
green grass, or 40 lbs. of silage, were equal to 25 lbs, of hay
If the monthly cost of the
or 20 lbs. of straw-chaff" {hhwsa).
rations exceeded Rs. 13|, then compensation was paid to the

Native Cavalry at the Government, rate.
Changes efEected
by the GrrasB

Farm

system.

216.

by the

to a full supply of grass being now obtainable
" grass-cutters " from Government grass lands, not

Owing

only have a large number of the " grass-cutters " of British
mounted corps been dispensed with, but the claims for
compensation for dearness of forage which used to be paid to
the Native Cavalry have lessened very considerably at nearly
all the Stations, and have ceased altogether at several of them.
In 1889-90, payment of compensation had entirely ceased at
six Stations in the Western Circle.
Great saving has further
been experienced by the reduction in the number of pensions
Thus, not only is there an
to be paid to " grass-cutters."
actual money saving, but troubles with cultivators have been
stopped, the horses are believed to be lesp subject to anthrax
(the grass no longer coming from unprotected and suspicious
sources), and the Stations have been much improved, the
covering of grass having prevented the blowing about of dust.
A more healthy state of surroundings is also produced by the
growing of grass instead of that of ordinary crops, which
latter would in almost all cases have to be irrigated.
,

The

financial
result.

217. The result of the operations shows that a very large
saving to Government has resulted from conserving the
grasb lands of Cantonment and military rukhs, and the
system is one that ought to be extended wherever practicable.
Allahabad has, perhaps, been the most conspicuous success,
and besides the great credit due to Sir Herbert Macpherson, to
Colonel Marriott and other officers who have been successively,
in charge, special mention should be made of Sergeant
Meagher, who has shown much energy and ability in carrying

The " Grass-cutter

" system.
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out the practical part of the work. The saving to Government
at Allahabad in 188.9-90 was estimated at Es. 25,000, and for
the seven years, 1882-89, at Rs. 91,158 in other words, these
are the sums which Government would have had to pay had
the usual rations of straw-chaff (bhusa) been issued to transport and other animals, had fuir complements of "grasscutters" been maintained for British ihounted corps,, and had
compensation been paid to the Native Cavalry for fodder purchased to make up the " grass-cutters' " short supply of grass.
The amount of grass grown at several of the Stations, including Allahabad, has beent so increased that it is now
possible to supply not only the British troops, but also the
;

Native Cavalry with it.
It is, however, with the actual cost pf the operations of
cutting, haymaking, and ensiling that I have mainly to do
though, I should add that, in making any critical remarks, it
must be remembered that in most of the Stations the opera,

;

tions are stiirin their infancy.

218. The great difficulty on the Grass Farms is the employment of sufficient labour, and hence, to anyone with ideas of
cheap labour in India, the cost of haymaking, &c., will appear
very high for that country.
I am also prevented from
instituting the full comparison I wished to make,' because
the profits stated a,re not the actual profits of the Farm!s by
sale of produce in the open market in competition with private
enterprise (representing' what is actually over and above rent,
cultivation, &c.), but the returns are merely comparative, viz.,
as to what Government would have had to pay if the Farms
had not existed. So' I must content myself with giving a few
items and making a few suggestions.
It is generally reckoned in India that from 2§ to 2| tons of
green grass will yield 1 ton of hay. At Allahabald the amount
is 67 maunds (of 82 lbs.) of grass to 1 ton of hay.
The following table gives the cost of cutting and haymaking, &c., at Allahabad and other Stations':^—
'

Table XII. Cost

of Cutting Grass and

Grass Farms.

Making Hay. at
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Comparison
with cost ot

haymaking in
England.

Grass.

219, In the comparison which I shall make I purposely
the Farm where the operations have been longest
practised viz., Allahabad at the same time, the cost here is
the lowest.
Unmanured land at Allahabad is reckoned to yield about
48 maunds, or somewhat less than 2 tons, of green grass to

take

;

Cutting of grass
more expensive
in India.

the acre, but by using manure (night-soil and town-sweepings,
see paragraph 143) the yield has been increased from an
average of 2 tons of green grass per acre in 1883-84 to one
of 5^ tons, or about 2 tons of hay to the acre over the whole
Farm. The extent of the Farm is 3,558 acres in all.
The yield of grasfe per acre (5^ tons) is not unlike what
ordinary good land would give in England, but this is the
average over the whole of the Allahabad Farm, there being
only sufficient manure to supply it to portions in turn.
Where a heavy dressing of manure is ne'wly put on, as much
as six crops of grass can be got in a year, five being cut for
feeding green and for silage, and the sixth for hay, while for
five years the manured land will keepi on producing an average
of 224th tons of grass per acre yearly.
To compare faext the relative costs of cutting grass in India
and in England.
In England Is. an. acre for cutting by
machine, and 2 s. 6d. per acre for cutting by hand, are prices
frequently met with.
The yieldi of hay per acre in England is from IJ to
IJ tons, as against the 2 tons per acre at Allahabad, so that
the cost of cutting would at most be only 2 s. a ton in England
as against 6 s. 2 d. in India.
rate of 6 s. 2 d. per ton of hay,
for cutting alone, must be considered, enormously high in a
country of cheap labour like India, where an agricultural
labourer, one may say generally, can live quite happily on
2 annas (or about. 2 d.) a day.

A

,

The

.

total cost of haymaking in England will
according to the crop, its weight, fee, but 10 s.

Haymaking at
G-rass Farms is
too expensive.

vary much

an

acre all
round, giving from 1^ to 1^ tons of hay,, may be taken as a
fair average in the case of grass like that met with in India.
This would give a total cost of from 6 s. 8 d. to 8 s. a ton of
hay, as against the 7 s. 10 d. per ton at Allahabad.
We are obliged, therefore, even when taking the most
favourable estimates, viz., those of Allahabad, to conclude
that, at present, haymaking on Grass Farms in India is a deaiprocess, the expense of cutting being the main cause. Besides,
there is not the difficulty and expense of turning the hay
which is met with in England, for in India the hay practically

makes
The estimated
value of hay.

.

itself.

220. When rent and other charges are reckoned, the cost
of production of grass at Allahabad is stated to be Ks. 3
As. 10 per ton, and of hay, Rs. 10 (say 15 s.) a ton.
The
grass is estimated to be worth Bs. 7 per ton, and the hay
Rs. 201 (say 31 g.).
This, it is true, is merely an estimate
based on the fact that, if the hay had not been there, it
would have had to be replaced by straw-chaff (bhusa) bought

Cost of Cutting Cfrass

and Making
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Mai),

from contractors at the current rates of grass supplied by
" grass-cutters."

The estimated value of hay, 31 s. per ton, and for such hay.
or rather dried grass, as is obtained, is much above the real
value, and is very apt to lead to misapprehension, for^ if the
raiyat could get anything like that sum for growing grass
and for haying it, he had better lay out his land for it at once
wherever sale of hay is possible.
fair value to put on hay
in India is from 8 to 10 annas per maund (80 lbs.), which
makes it Es. 14 to Rs. 17 a ton (say 21 s. to 26 s.).
These estimates, as I have shown, do not enable one to

This value
'°°

is

^^^'

A

judge whether grass-farming pays as farming independently
of sale to Government at comparative rather than competitive
values.
However useful, therefore. Grass Farms have been in
the past, and whatever large economies have been eiFected,
there is ample room for great economy still, if the cost of
cutting grass and of making hay be considerably more in a
country of cheap labour than it is in one of dear labour like
England.
221. The experiment has been tried, and at times with ta^g°o*f*^yfor
and bale hay for transport to camps. Thus, """p^camp in 1889, grass was cut from two rukhs at
Mian Mir, and from the forest pla,ntation at Changa Manga.
Bales of hay, weighing 60 lbs. each,' were made, and altogether
18,500 maunds of hay were delivered in camp, at a cost of
9 annas a maund (80 lbs.), which included 2 annas for
carriage.
The then price for loose dry grass in the camp
was R. 1 As. 4 per maund, and a saving of Rs. 9,000, or ovfer
100 per cent., was thereby effected in the expenses of the
camp. Besides this, if there had been less grass, and consequently a greater demand for it, the price current would have
gone up, and even a larger saving would have been shown. As
regards the hay sent from Ohanga Manga, the experiment cSga°Man^.
was carried out by the Forest Department, and 5,075 maund
of baled hay were forwarded to the Muridki camp. The graste
cost 1 anna a maund to cut, and at first 2 annas, then later
After baling and all
3 annas, per maund to make into hay.
other expenses had been paid, the Forest Department, by
receiving from the camp 7 annas a maund for the grass
(exclusive of carriage), realised Rs. 2,190 by the sale, and
made a profit of 1 anna 3 pies on every maund, or 33 per
Not only this, but, after arrival at
cent, on the outlay.
Muridki, the Commissariat Department, as we have seen,
made a saving of over 100 per cent, in the camp expenses
under this head.
The result of the Changa Manga experiment may be sumsuccess, to press
for the Muridki

marised thus

:

Rs.

Cost of 5,075 maunds baled hay, delivered at
3,251
Muridki, at 10 annas 3 pies per maund
Cost of dry grass at Muridki, at price current,
6,344
1 rupee 4 annas per maund

...

Saving by the experiment

m3

-

-

Rs.

3,093

18^

Grifdsa.

When I add that, on account of the. difficulty of getting
labour, the Forest Department ask now to be relieved from
the trouble of continuing the work, and that the Commissariat
Department say that they cannot get hired labour to send to cut
the grass, it must strike everyone with regret that such
an undertaking, yielding 33 per cent, profit to one Department,
and effecting a saving of over 100 per cent, to another, should
be stopped.
In another case, hay was made on rukhs Katlakput and
Chandra, near Lahore.
Altogether, 1,147 maunds of grass
were cut, and the hay was sold at Katlakput without being
baled.
In all, 952 maunds of hay were sold at 6 annas per
maund, and the account stood thus
:

Es.

Total cost (including carriage from Chandra to
'

Katlakput)

-

-

-

-

-

Cash received, at 6 annas per maund
Profit

-

-

-

235

-

357

Rs. 122
or 51 per cent.

-

i'H-

The requirements
a continuous

of camps are, of course, exceptional, and
for grass supply may not exist ; without

demand

probable :th£^1i,the undertaking might not be ap^ing
one from year's, e;n4 to year's end.
Nevertheless, Changa Manga might always be used for
supplying hay to Quetta, to which Station 2 lakhs (2,00,000)
of maunds. of straw-chafi" (bhusa) are annually sent from
Amritsar. A great/ saving would be efi'ected if hay were sent
instead from Changa Manga. The Forest Department says that
its establishment is for forestry, and not for grass-cutting, and,
while allowing that, the result of the Changa Manga experiment was successful financially, the Department says that this
was only so because it did the work, itself, and, in so doing,
left a lot of its forestry work untouched.
Thei work needed a
lot of supervision, and would only tempt local labour, this
being insufficieUjt for the purpose. It is also stated by the
forest oflicers that, the greater part of the grass in the Changa
this, it is

,

The

obiectioua
of the Forest
Department to
supplying E^ass
for camps.

Manga

a coarse grass called gharam {Panicum
the Commissariat will not use, even for
hpwever, I wei^t, to Changa Manga I saw a

plantation

is

a^V'tidotale), which,

When,
amount of anjan {Pennisetup^ cenQf),roides) and of
chMnphar (Eleusine flagfiUifera), both oi which are capital
fodder grasses, and might have made good hay ojc silage.
litter.

large

The labour
difaculty.

222. The labour question
main reason of the difficulty

is

indeed a perplexing one

;

the

in procuring it is, that the people
will not leave their own fields to come and cut grass, for
labour is required just at the time that they want most to
attend to their own crops. This is at the end of the rains,
when the lands have to )oe ploughed. Cheap labour, too, is
often very inefficient labour, and I have seen with positive
annoyance, near Mian Mir, coolies leisurely cutting grass with

Pressing and Baling Hay.
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small sickles, while squatting down on the ground, the sickle
hand and their pipe (hookah) in the other. A cooly
gets 1 anna for a bundle of grass weighing not more than
100 lbs., and, having cut that, he generally goes away. It
is seldom that a man will stay to cut three bundles a day,
and, meantime, thousands of tons of grass are going to waste.
The Commissariat Department has to pay even more, viz.,
1 anna 3 pies per bundle, the cutting being let out to a
contractor.
I could not help looking with regret at the great
possibilities open, when such quantities of grass, and fair
grass too, were waiting to be cut, and would in the end be
wasted. The saving that could be effected to the country
from this source alone would surprise anyone who looked
into the matter.
And, while I urge the extension of grass
schemes for military purposes, as having proved a distinct
saving already, it behoves the authorities to look much more
closely into the matter of economy in the charge for labour,
and' to see if the difficulties cannot be met.
I simply throw
out a suggestion why labour is not procurable is, because the
work is not continuous
might it not pay to keep up a
regular staff to do this work, instead of depending on the
occasional cooly who may choose to come and cut his bundle,
get his anna, and then go off?
in one

'

:

;

223. I would make another suggestioil. I am quite certain
that over large areas, such as many of the Grass Farms arid
rukhs cover, an immense saving might be made by using
mowing machines in place of cutting by hand. I am not in
fpivour of introducing " improved " implements except in
special cases, but this is one in point.
Where ground is very
uneven, a ma,chine cannot, of course, be used, but there are
nlaiiy places where, seeing jthe enormous cost of cutting by
hand, and the difficulty, of getting labou,r, a mowing machine

would effect great economy.
I have heard some of the Farm Overseets object td mowing
machines, and to say that the grass gets knocked down rather
I believe to be merely due to
machine does not cut so closely
and so the yield of grass will be
less.
But mowing machines have been tried with success
at Mhow (Central India), and an acre of grass land only costs
1^ annas to cut with a machine. A European will cut seven
acres a day, a Native from five to six acres, with the machine.
To cut an acre of grass by hand 'costs, on an average, on

than' cut.
This, however,
prejudice.
It i^ true that a
as the Native's sickle does,

unmanured

land, Rs. 1 As. 13.
quite certain that on large areas simple machinery for
cutting, tedding, &c., will pay well. Elevators for stacking hay
would often be very useful. There is no reason, either, why
battery horses should not be used for drawing the mowing
machines. Another want is that of a portable press for com"
pressing fodder. Those in use at present are mostly " Boomer
I

am

cotton presses, and they are all of them too heavy. What is
wanted is to bring the presses readily to where the fodder is.
M4

The use

of

arassPannsI"'"
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Grass.

Silage.
The cost of
making silage:

224. Ensiling, or the preserving of green fodder, has been
carried out at Allahabad, Cawnj)ore, Hi§sar, Mian Mir, and,
on an experimental scale, at o<^her nulitary Stations also on
Government Experimental Farms and elsewhere.
From the statistics which I have gathered I have been able
to institute a comparison bet;ween the cost of haymaking and
that of making silage, and the result is decidedly unfavourable
to the latter.
The loss of weight incurred in the process is
surprisingly large, and the cost is so grpat that it would, in
most cases, have been far more profitable to have made hay.
The following table will illustrate this :
;

Comparison with
haymaking.

Cost of

making
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Silage,

Until silage can be

made -with very much less loss and at
cost than in the instances given above, it is
very certain that it will not be able to compete with hay-

much cheaper
making.

225. At Allahabad, silage is valued at 5 maunds (of 80 lbs.)
to the rupee, which makes it 5 rupees 9 annas a ton, or, in
English equivalent, 8s. id., a figure which, even in England,
would be considered high.
This estimate is based upon the cost of its production, but
here, again, the estimate is merely a comparative one, based
upon what the Farm would otherwise have had to pay for
purchased fodder, so that it gives us little guidance as to
whether the ordinary cuHiivator would be justified or not in

making

Estimated value
°^^''''^'-

silage.

226. The following are other instances of the making of
silage.

°,'themS'''of
silage.

At

Hissar, where grass can be irrigated, it is cut for silage, as it is found
make into hay.
At Mian Mir cutting of grass begins about the middle of August, and
goes on to the end of Dbcember': there are four silos on rukh Terah, in
each of which from 800 to 900 maunds of silage are made yearly.
I saw very good silage indeed in a silo on the Government Cinchona
plantations at Ootacamund. Fifteen and a half tons had been made at a
cost of 4 rupees 4 annas a ton this, it w'ill be noticed, is about the same
cost as at Allahabad and Cawnpore.
Earth to a depth of 4 feet, and
giving a pressure of about 400 lbs. to the square foot, was used to weight
the silage, this being, T thought, an unnecessarily large amount 1 foot
depth of earth is quite enough for aU purposes.
Messrs. Thomson and Mylne make silage at Beheea, putting the grass
into a pit simply dug in the soil.
At the farm attached to tbe Agricultural Class at Belgaum there is a silo
dug 16 feet deep in the soil, the sides being plastered with dung and well
beaten.
Silage has been made for several years past at the Bhadgaon Experimental
Farm. The sUos are circular masonry pits. At my suggestion a " silage
stack ' was made by simply building up green fodder, grass, roadside
cuttings, &c., just as a Jiaystack would, be made, but weighting the whole
witJi Atones, or any other inexpensive material that was at hand.
At the Poona and Nagpiur Experimental Farms silage has been made on a
small scale.

Hissar.

227. I can speak very favourably of the quality of the
produced at the different Farms and Stations mentioned
above. Its chief fault is that it is unnecessarily dry. Of
course the value depends mainly on the nature of the
material used, an(i rich silage can never be obtained from
poor material, although the process of ensilage may render
coarse food more palatable.

The

228. One advantage of cutting an early crop of grass for
many grasses, such as numerous species
these may be secured as
of Panicwm, which seed in the rains
silage if rain continues, whereas the other grasses, being kept
back somewhat, yield a gopd hay crop about October when

The advantages

to be too coarse to

,

Mian Mir.

Ootacamund.

;

;

silage

seheea.

Beigaum.

Bhadgaon.

Poona and
Kagpur.

quality of

^'"^""' °''*^'

,

silage is that there are

;

the rains are over.

°*

^"'"se.
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Grass.
,\-:

It

may

further be said in favour of silage that,

by mealis

of

which would 6thei"'wise have been altd^ther
lost' owing td-t?ie heavy fatin, is sitved by being J)ut'intc»' the
it,

s6ine grass,

silo.

Improvement
possible in

methods of
making silage.

'
'

:,:•-

'

'

'

'

'

229. It is, however, when one goes into the figures of, the
cOst of production, and examines the actual loss <5f weight
between the time of putting in the grass and of taking otit
the silage, that one sees great room for improvement iii the
methods of making silage in India. I may, therefore, make
a few suggestions here.
It is' quite true that the real value of the process Of ensilage
consists in saving what Would otherwise' be lost, and hence
it is not always fair to compare the cost of making silage
with thiat of making hay. This I am I'eady tO allow, but to a
very limited extent only, for I have myself seen at Allahabad;
Hissar, Mian Mir, and other; places, silage being made in large
quantities when the' weather was, and had been, as fair "as
possible, and when there was not the least excuse for making
silage; indeed, what was goiiig, into the pits had been lying
about and was really half-made hay already. I would insist
strongly that this is, a great mistake,, and th^t, as ,1 have
endeavoured to: show, it is false, economy to try and maJte
silage when hay can be made perfectly well.
'

Suggestions for

improvement
in the practice.

.

To allow, grass intended fOr
The essential feature of silage

silage to lie

about

is also

wrong.

that it is a wet or green food,
therefore it shoTild be packed in the silo a» quickly as possible,
be rammed down close, and covdreid over rapidly. If it- is
left about, it may juSt as wMl be raade into hay at once.
^
is

"

I was reminded, when speaking in India on this point, that;
in order to make so-called " sweet " silage, it is necessary to
let the grass lie about fol- several days after being cut, so tha,t
it may get partly dry;- but my advice to those who are going
to make silage is, not to trouble about whether it be "sour'A or
"sweet" silage,' but to get the grass packed away in the silo as
quickly as possible, and then shut it tip closely, thus avoiding
loss, and getting iinally as much succulent g;reen fodder, as
possible for use when all else is dried up.
The great waste incurred in making silage is due partly to
loss of moisture before thte material 'gOes- into the silo, partly
to imperfect-pressing and the nature of the sides of the pit§,
and, lastly, to lorfs in taking out the material.
Of the first I
have spoken as to the second, I am convinced that where
a silo is to be a regular institution, and is -not merely used for
an occasional crop, it will pay infinitely better to have it
made in brick-work or masonry (p'ji.cca) than to have a silo
with earth sides and bottom (Jcutcha).
The extra initial
expense will soon be covered by the extra amount of fodder
saved. As regards the third point, I have .noticed that, on
taking out the silage, the usual practice is to remove the
whole of the covering at once, and to leave the bulk exposed.
This; again, is a great mistake, foi^ the pressure should be
.

*

;

.,
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continued as long as possible, and the covering over the silage
should only be taken oif the portion which is actually being
cut into for da;ily use.

230. I have gone at some length into the silage question Disagreement
because I differ entirely from the opinions of one of my SpreSedlsto
•predecessors, to the effect that India is the great field for
^J^Sr^''"
the development of ensilage. That it is the field for hay- loisuage.
making I am much more ready to think. With a sun and
climate such as exist over the greater part of India I cannot
see how it could well be otherwise.
Hay requires no making,
for it makes itself.
Silage, I repeat, will only be useful when
by means of it can be saved what would otherwise be lost.
Still less do I think there is scope for any of the patent
"f^'hl!^,'.
appliances advocated for " stack-silage " making. The raiyat <»i appliances
may pogsibly be shown how to preserve green fodder, road- of'siiagS"' "^
side grass, fcc, by building it up into a stack and weighting
it with stones, timber, or other inexpensive material, but
where is he to find the money to purchase such appliances
as have been sometimes advocated, and which cost from 12 1.
tb 20 1., and even more ?
Such mechanical appliances may
have a certain value upon large estates possibly, but surely
-

n^^'s'

,

none upon five-acre holdings.
It becomes, however, one of the useful functions which a Experimental
Government Experimental Farm can fulfil, to conduct careful fonduct'trSfs on
trials upon different nsiethpds of making silage, and to ascertain 'S^™""^ "*
how it can be made with ithe, least loss, and in the most
economical manner. Information may thus be gained as to
the crops best adapted for, ensiljing, and as to the adaptability
of the process to the raiyat's circumstances.

231. There are some points in connection with the management of Grass Farms wherein improvement can be effected,
The Station Farms are woirked mostly by Grass Committees,
of which the President and Secretary are the principal
members, while a general supervision is exercised by the
Commissary General of the Circle, aided by his Special Forage

the Quartermaster General in India being referred to
matters requiring the orders or approval of the Commander-in-Chief.
With
I cannot commend the Gpass-Committee system.
President and Secretary constantly changing, it is most
discouraging for a Forage Officer to -sfork. No sooner does
a President or a Secretary get to know a little of the system
at one place, than, as a rule, he is transferred to quite different
work, and a totally new and inexperienced man is put in his
place.
At Umballa the Secretary has changed six times
within 18 months, and at Mian Mir the President about as
often.
This cannot mean either economy or efficiency. If,
instead of Grass Committees, there were a special Forage
Branch of the Commissariat, the difficulties would be greatly

suggestions

to

the management
"' '^
of
Grass Farms.
""

Officer,

in

all.

Committees.

lessened.

In the next place, the overseers of the Farms are non-commissioned officers, temporarily withdrawn from their corps.

Farm overseers,
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Grass.

But they are not properly selected, and care is not taken to
choose the men who, from their previous acquaintance with
the work, or from any aptitude shown for it, are the best
fitted for the post of overseer.
At one Tukh which I visited I

found a farm overseer, with
the very best intentions, making silage out of grass that had
been lying about for several days. The sun was then, and had
been, pouring down with intense heat all the time, but the
order hkd gone forth to make so many tons of silage, and he
was doing his best to comply with it. I asked him (though
I felt ,the question was needless) whether he had ever made
silage before
no, he had " never heard of the stufi" before,
" until the order came." He was the station butcher
Such a
man is to be pitied rather than blamed, but it does seem wrong
that, where the field for economy is so large, it should not
be better aimed at.
Another ground I have for complalint is, that when capable
men have been selected, or after they have acquired some
experience, their services are not retained at the work in
;

!

The frequent
management.

which they have shown aptitude. A farm overseer, if he
keeps to his work beyond a certain period, does so at the risk
of losing promotion.
He should be a permanent non-commissioned officer of the Commissariat Department, "seconded"*
list, so that he may not lose promotion.
This is, I fear, a fault of the entire Indian system, and is,
thus, one hard to alter but, jn the interests of the country, I
would strongly urge the desirability of reiiaining the services

in the departmental

;

men for work in which they have shown special capabilities.
Sergeant Meagher, of Allahabad^ is such a man as this, and,
knowing the energy he has displayed, in tfee practical discharge
of his duties, it would be a pity were his knowledge to be lost
to this branch of the Commissariat, or he himself lose proThe saving which the
motioh by remaining where he is.
Military Department might e^ect ip. matters of this kind
alone would go a long way towards providing the funds
reqiiired for the other' "agriculturar improvements " which T
am recommending in this Report.
of

CONCLUSIONS.
CONCLrSIONS.

232. There are

diff'erences in agricultural

conditions and

which result from the greater facilities for grazing
and grass supply, provided in one part of the country than in
another. Improvement may come from a modification of the
difi"erences through supplying these facilities where they are
practice

most needed.
" This term means that an officer while employed on -work outside his
legitimate sphere, would still retain his departmental position, and share in
any promotion, reverting, at tLe expiry of his outside duty, to his position
in his Departmsnt.

Conclusions.
Little

is

to be expected

are likely to do

and
it,

is, in,
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from the people

;

the most they

a few cases, tq follow an example

set,

,possibly to convert the " village waste," or a portion of

into a " reserve " for the provision of grazing and supply

of grass.

But the work

will practically fall entirely to. the

share of Government.

In taking up this work. Government will have to avail
not only of a knowledge of indigenous
of

Western

science, as

shown

pra,ctices,

in economical

itself

but

_also

methods of hay-

making, silage-making, and the use of machinery, such as
mowers, hay-tedders, presses, &c.

The provision of grazing by means of the pasturage areas
the more distant forests is very desirable, especially
for the purposes of cattle breeding.
Similarly, where
" reserved forests " and plantations nearer cultivation can
afford grazing without detriment to the other interests which
they are called on to serve, the provision of grazing in them
is a legitimate and very serviceable end for forest officials to
keep in view. In tjraes of drought £^11 classes. of forests and
woods may prove invaluable to the saving of cattle, and they
in

:

should then be thrown' open.

Inasmuch, however,

q,s

in ordinary

times the supply of

grazing cannot be regarded as an absolute necessity, and since
the existence of

occurrence

it

;

is;

not necessarily coincident with the

the best

of

cattle,

should be restricted

it

proper rules as to the area to b^ thrown open
,

time of year

when

number

allowedj the

at,

by

a time, the

of stock admitted,

and also the kind of stodk.' Where natural Reproduction of
trees is going on, grazing inust be excluded, and goats should
only be allowed

if

The

separate areas can be given to them.

enforcement of rules as to forest

fires is

In " Fuel and Fodder Reserves "

i,t

absolutely necessary.

will be generally

found

better to allow cutting and removal of the grass than to admit
grazing.

The

" village waste "

is

almost always useless for grazing

purposes, and often tends greatly to the spread of disease.
It is

only exceptionally that the raiyat will be induced to

keep land in pasture.
Grass Farms have done a great deal of good, and have
effected considerable economies by reducing the number of
"grass-cutters" attached to mounted, troops, by preventing
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by saving

sums that used
At the
haymaking,
on
these
same time, it is clear that
as carried out
Farms, is much too expensively done, and great economies are
possible in the saving of labour by having a permanent staff,
and by the employment of machinery. The management of
Station Grass Farms by Grass Committees is not good, and
the whole should be worked by a special Forage Branch of
the Commissariat. The officers in charge of the Farms, as
also the overseers, should be selected with more regard to
their aptitude for the work, and, when they have shown
troubles with cultivators, and

large

to be paid as compensation for scarcity of fodder.

themselves capable men, should be retained at

it,

without

running any risk of losing promotion thereby.

The Forest Department should co-operate more than
has done in providing grazing and

purposes, and in utilising the grass from plantations, &c.,

means

it

grass for agricultural

by

and baling hay, for military purposes.
Ensilage is at present an expensive process in India, and
great improvement in the methods employed is possible.
There are certain advantages in adopting the process in
particular cases, but it will not become a general one in
of pressing

a country like India.

KECOMMENDATIONS.

KBOOMMBNDATIONS.

233. I recommend

The^creation of

:

more

" Fuel

and Fodder

Reserves,"

supply Grass for agricultural purposes,
and also Grazing where it can be permitted under
in order to

,

proper restrictions.

The extension

qf Grass Farms,

and their management by

a special Forage Branch of the Commissariat.

The carrying out of investigations at Government
Experimental Farms on the best inethodji of making
.

-Silage.

'
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FODDKE-CROPS AND HEDGES.

X.

PODDBB-CaOPS
AHD Hedges.

''Fddder-Grops.

234. In the last chapter I came to the general conclusion Fodder-crops.
that the provision of grass, and of grazing in particular, while
highly desirable, could not, be called absolutely essential.
Nearly, the same must be said of. the growing of special Fodder-crops not
essential to
fodder-crops.
Undoubtedly, great advantages follow the existence of
giving'Of- these to cattle the cultivation of them, at least cattle.
where cattle, are appreciated and cared for, should ^be
encouraged, and the endeavour be made to extend the system
to parts where it is not practised.
More particularly is this desirable where the provision of
grazing is very limited, and possibly entirely absent. Nevertheless, after enquiring into the matter with some care, I have
not received more than the general reply that, while cattle
are undojibtecjly far betteiri for green food of some kind, yet
they can live quite well on dry food aloiie.
This coincides with my own experience in England.
In an experiment which I carried out at the Wobum Experi- Experiment at
Wobum, England.
mental Farm a few years back, I found that bullocks. When
fed on cake, meal, and hay, along with Vater supplied to
them separately, but receiving no' succulent, food whatever,
such as roots or grass, throve perfectly well, although the
result of the feeding with hay did not prove to be an econ'o•
mioal-one*
Experience at
At the Ehadgaon Experimental Farm. (Bpipbay) experience Bhadgaon
has shown that cattle w;ill do quite .well on dry food dturing (Bombay).
the hot weather, provided that they have a little cottonseed
given to them.
Mr: A. Sabapathi Mudliar.of Bellary,. told me that he liked Mr. Sabapathi
Mudliar's
to give fodder-crops to cattle if he could, but that they would experience at
Bellary.
do quite well on dry food. For cattle in hard work, or for
In
transit bullocks,, he did not think green food so desirable.
time of famine, however, he had f Qund the latter invaluable.
At other places also I heard the same opinion expressed,
viz., that fodder-crops were not so suited to working cattle.
at
At the military Grass Farms there is a similar objection to Experience
Grass Farms.
the giving of silage to animals from which speed is required.
,

;

"

,.

236. It is one thing, however, to speak of a food not being Fodder-crops
essential for the existence of cattle, but quite a different thing ^^^ZZ^tat
to speak of it being necessary for the improvement of cattle, cattie.
This is where, I believe, the growing of fodder-crops will be
required.
|t is true, as pointed out in the last chapter, that the existence of pasturage is not always coincident with that of the
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best cattle, but yet instances were adduced where, as at
Nadiad, Baroda, Hospet, &c., the feeding of cattle with green
grass from the headlands of fields, the banks of watercourses,

was pursued with manifest advantage.
The Punjab supplies the best instances

&c.,
This exemplified
1. In the Punjab.

2.

InBehar,

3,

In Eumool.

of similar advantages derived from fodder-crops.
In this Province the
people depend greatly on their cattle, and they take proportionate care of them. The district of Jhang is an especially
good example, several kinds of crops being here grown
entirely for the use of cattle. The Punjab cattle are, as the
result, exceptionally fine.
The same is seen ill Behar, when the cattle of the European
planters are compared with those belonging to the native
cultivators.
The former are fed with sugar-cane, judr
{Sorghum), oats, &c., as fodder, while the latter only have what
grass they can pick up, supplemented by straw-chafi'(6Aitsa).

The following quotations exemplify this still further
Mr. Benson, in his Kurnool (Madras) Report, says

:

:

" In the Cumbnn and Markapur taluks, where the soils are generally poor
and thin, Nellore cattle can rarely reach a live-weight of 700 to 800 lbs.
" In the Nandyal valley, on rich black cotton-soil, the same breed fed on
"ihejudr (Sorghum) straw develop to 1,000 to 1,200 lbs."
"

4*

In Coimbatore,

Mr. Nicholson, in his " Manual of Coimbatore," writes
Kangyam cattle are famous in Dharapm-am taliih because Of the extent
:

"

" and quality of the pastures
The raiyats are dependent on pastures
" and fodder-crops for the food of their cattle during the hot weather,
" and the hedges, acacias, and wild shrubs give- a good deal of good fodder,
" fuel, and common timber
Fodder-crops are grown for Kangyam
" cattle, cholum or harribu being sown thickly in garden land in February,
" irrigated and out before earing."
Principal crops
used as foddercrops.

236. The crops most largely used as fodder-crops are judr
(Sorghum vulgare), known also as chari when grown for
fodder, and in S. India as cholum
bdjra {Pennisetum
typhoideum), also called chamhu in Madras thirdly, and
;

;

Thick seeding of
fodder-crops.

Ju&r, b&jra, r&gi.

mainly in S. India, rdgi
The main differences
and the same seed for
seeding and the eai-lier

(Eleusine Goracana).
between growing a crop for fodder
a grain crop consist in the thicker
cutting in the former case. Whilst,
for example, 5 to 6 lbs. of jutzr seed to the acre sufiice for the
grain crop, as much as 120 lbs. of seed per acre are used for
the fodder-crop. Fodder judr is sometimes fed green, and
sometimes stacked when dry.
Over the Punjab generally, fodder-crops are grown for
cattle, and judr, or chari, as it is there termed, is the usual
one.
is largely cultivated as a fodder-crop. When
believed to be poisonous, and is put round the
borders of fields to keep the cattle from trespassing on to the

In Behar, judr

young

it is

crops.

This crop is also grown in Gujardt (Bombay), at Poona, and
other parts of Bombay. At Belgaum it is a frequent sight to
see the fodder judr growing on the embankments of the rice

Usefulness of Fodder-crops.
fields

;

and dotted here and there over the

fields
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may

be seen

single plants of juar which are cut for fodder.
Bdjra, in many instances, takes the place of juar, but
considered inferior to the latter as fodder.

is

In Madras, rdgi mostly takes the place of juar, though the
known as cholum, is also grown, as well as bajra
{chamhu). The straw of rdgi is considered to be the most
nutritious of all, and that of both juar and bdjra fo be
superior to rice straw. Rdgi is used both as green fodder and
also in the dry state.
Sugar-cane (Saccharum offijcinarum), as a fodder-crop, is
used principally by the European planters in Behar. Like
chari, it is sown thickly.
It is chopped up when green, and
is mixed with dry fodder, such as oat straw, &c.
This makes
a very good mixture for cattle.
Maize ('Zea Mays), called in the Punjab makki, is extensively used as fodder in the Punjab, and also in Behar and
latter, there

sugar-cane.

Maize.

'

elsewhere.
Oats, barley, and even wheat are grown for fodder, the two
former principally by European planters or on Government
Stud Farms. Oats are either cut green and chopped up as
fresh fodder, or are allowed to ripen and are used as straw
Oats and barley are taken by the indigo planters as
food.
change crops for indigo.
In the Punjab, wheat is by nqijneana infrequently fed oif in
its early stages; this strengthens the subsequent crop, and
prevents it from being beaten down by wind and storms.
Gram (Gicer arietinum) is grazed over in the Punjab when
still young.
In th§, Balag^at, district .of the Central Provinces
pulses are grown along the tops of the embankments of rice
fields, and are used for cattle.
Turnips are largely grown in parts of the Punjab as a
fodder-crop.
This is .'the case in the Jhang, Gujranwala,

oats, bariey,
^'''°'*"

,

>

.

,
Montgomery, and: Multan: districts.
Rape is another crop similarly used in the Punjabi
Lucerne, where irrigation is available, is one of the most
,

valuable fodder-crops,, especially as green-stuff for horses.
Not only can several cuttings (often five or six) be taken
during -the year, but the plant will last three or four years
before requiring to be 'ploughed up and resown.
Lucerne is always -grown and extensively used at Government Stud and Cattle Farms, such as Saharanpur, Hapur, and
Hissar, as also at Poona and other Experimental Farms.
Next, I would mention two crops which, though tried experimentally with considerable success, have not yet come into
general use. The first is " Guinea grass "• (Pamcwm ^'umewtorum), and the second, the variety of Sorghum saccharatum
known as Sorgho. I saw both these crops growing at several
of the Experimental Farms, and at the Seebpore Farm, Calcutta.
There is a ready demand for Sorgho in Calcutta by men who
keep milking-cows. It can be cut three times in the year.
Prickly pear (Opuntia vulgare) has been successfully used
as food for cattle, and as (unfortunately for agriculture) it is
24266.

N

Turnips.

i

,

Y

Gram.

Rape.
Lucerne.

Guinea

grass.

sorgho.

rnckiypear.
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by
Kr. Sabapathi
Mudliar at
TTtiliaed

Bellary.

Its value in time
of Boaicity.

only too abundant in Southern India, the. utilisation of it in time
of scarcity would be most desirable. The thorns with which itis covered are an obstacle to its use, but this difficulty has' been
overcome by Mr. A. Sabapathi Mudliar, at Bellary. On thisgentleman's, Estate I saw prickly pear being largely used as
green food for bullocks. W omen were employed to remov& the
thorns from the shoots after they had been cut and brought in.
This they do,- holding firmly the pieces of prickly pear with one
hand by means of pincers roughly made out of scrap-iron bent
into the requisite shape, then, grasping with the other hand
a pair of tongs, also made out of scrap-iron and with saucerlike ends, they seize the thorns with the tongs and pluck
them out. The pieces iare then handed to another woman
who cuts them into slices on a knife fixed vertically on a
board, the latter being held steady by the woman's foot.
A woman, receiving 2 annas daily wage, will remove the
thorns from, and cut into slices ready for feeding, as much as
120 lbs. of prickly pear in a day.
Mr. Sabapathi Mudliar has had experience of the value of
this fodder, for, during the famine of 1877, quite 75 per cent,
of his cattle were kept alive by' means of it, they having
nothing more to eat than the prickly pear and 1 lb. a head
daily of rice straw.
Eight years ago, when Mr. Sabapathi Mudliar became Chairman of the Municipality, he introduced this plan of feeding
the municipal cattle, and now they are fed regularly on the
prickly pear, and the cost is only Rs. 4 to Rs. 5 a month
per pair of bullocks.
Mr. Sabapathi Mudliar is now trying to cultivate a thornless kind of prickly pear.

Keed

for
extended use of
fodder-crops.
Bareilly.

is

237. I now give some instances showing the necessity there
for extension of the system of growing fodder-crops.

Mr.Moens, writing of Bareilly (N.
already quoted

W.

P.), says,

in an extract

:

"

There are two points on which our

" (1) growing green-crops for cattle
" manure."
Oliota Nagpur.

of

;

agricialturistg

(2) the proper

In Chota Nagpur, fodder-crops
Lohardaga Mr. Basu says

ap

:

their

known, for

insufficiently

:

" Cattle are small owing to, insufiSciency of food
"little straw- in the country, not enough to give more
" to working cattle daily, and this is only rice straw
" foddei'-crops."

and
"

of

Palamau he s^ys

There

is

There
than 2

lbs.

is too
per head

There are no

:

an insufficiency of stored

" in jungle wastes.' ....
" parts in the forests."

A lot of

;fodder, but it is relieved by grazing
cattle are bred in the south and west

Mr. Nicholson says of Coimbatore

Oolmbatore.

need instruction

management of

:

eholum or kambu is sometimes grown as a
garden land, but none ever on dry land. The
" raiyat prefers to grow eholum to maturity, and get the grain, and so
" double the yield. Besides, it saves iisrigation from wells."
"

"

Fodder-crops are rare

fodder-crop on

;

'

'

'

'

Crops

'(hsed
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as Fodder-crops.

At Avenashi (Coimbatore) I found that no fodder-crops
were grown specially for cattle. In the rains the "dry" land
quickly gets covered with a coating of grassland this feeds

'

,

the cattle.

238. Trees are frequently very valuable as supplying fodder
for cattle.
Among the hill tribes many trees are so used, but
in the plains there are also trees that serve this purpose well.
The babul (Acacia arabica) is one of these. Its pods are capital
food for sheep and goats, and the shoots and leaves are also
eaten by cattle. Other trees and shrubs so utilised are the
Mahua {Bassia latifolia), different species of Balbergia and
Terminalia, the Jack-fruit tree {Artocarpus integrifolia),
different species of Zizyphus, &c.

Trees as fodder.

known

as to the relative nutritive values of Little is known
in India.
Dr. Van Geyzel, Chemical Ex- feeding^TOSof
aminer, Madras, has made analyses of South Indian fodders iiiiaifo^dere.^
'^
with the object of seeing whether they throw any light on anaiys^l
the general preference given to some kinds over others,
notably to cholum and rdgi, as against rice straw, and also
for ascertaining how Indian fodders compare with English and
American fodders*; The investigation is not, to
mind, at
all complete or satisfactory
the variations between different
samples, though collected from the same district, are far too
great to allow of any real conclusion being drawn. Thus,
rice straw from Madura gave, in one case, 6'2 per cent, of
albuminoids, and in another only 3'5 per cent. while rice
straw from Tanjore contained only -87 per cent, of albuminoids.
The amounts of woody fibre are made to vary from 20 per cent.'
in one sample to 32| per cent, in another the ash in samples of
rdgi straw from Salem varies from 8*2 per cent, to 14 per cent.
Many other instances I might give, all showing how much
depends on the time at which these samples are harvested,
The
the circumstances under which they are grown, &c.
relative out-turns per acre are not. given, and without this
there is little to go upon, for what is really wanted is to know
the total amount of constituents per acre, and which fodder
supplies the most and the best of these, as well as whether
one sample is individually richer than another, independently
As I know from experience, analyses
of the yield per acre.
of isolated samples taken at random will give little real
knowledge, and the whole subject of food-value of straws and
grasses is a very difiicult one. But this instance sliQws well Need of agricni*""' ^iieimst.
the need that there is of investigation, not from the purely
analytical side, but from that of agricultural chemistry

239. Little is
different fodders

my

;

.

;

'

;

specially.

Hedges.

240. In close connection with fodder-crops comes the
subject of hedging and enclosing fields. Attention has been
directed to the way in which, by affording a certain amount

n2

hedges.
Their use as
lnd''s^i?g
"""'"'*
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Use in preTenting
cattle-trespass.

of fuel, live hedges may help to increase the supply of manure
to the land.
Again, they are very useful in preventing cattle-trespass
and destruction of crops. Hedges are found over the greater
part of Coimbatore, and Mr. Nicholson, writing of this.

" Cattle-trespass is rare
cattle and crops are protected, boundaries
" respected, large quantities of fuel supplied, and protection is given to
;

"

growing

trees."

W.

R. Robertson (late of Madras) mentions, in a Report
on Bellary, that hedges of thorn would do much good there

Mr.

Their occurrence.

by affording similar protection.
In Anantapur (Madras) fencing is unknown.
It is in the Madras Presidency that hedges and enclosing of
fields are mostly found.
I met with them generally in the
Avenashi, Erode, Madura, and Salem districts, also at Hospet.
But they occur in other parts of India also for instance, I saw
them at Mahim (Thdna), Nadiad (Gujarat), Baroda, Ahmedabad,
Jeypore, Ulwar, and also at Hoshiarpur in the Punjab. The
special way in which, at Nadiad, the hedges and grass borders
;

are utilised has been mentioned in the last
chapter (see paragraph 211).

to the fields

Materials used for
fencing fields.

241. As materials for enclosing, fields^ mud walls are used
in the Ulwar State, prickly pear at Jeypore, and many parts
of Madras, cactus hedges at Hoshiarpur, euphorbia hedges
around Ahmedabad, as well as generally in Madras, and aloe
bushes in Mysore. One of the most useful hedging materials is

the mullu-kiluvei ( Balsamodendron Berryi), a thorn which is
largely used in Coimbatore and parts of Salem and Madura.
It is easily

propagated by cuttings.

Mr. Nicholson, speaking of the advantage of hedging fields,
gives the following proverb
:

"

put

Note the
it

" cattle

field

in another
ti.'at

that

is

form

:

—

hedged, and the cattle that are pastured." Or, to
" Compare the cattle that are penned and the

are (merely) grazed."

meaning that the condition

of

the penned

cattle

is

far

superior.

Where hedges are not grown it is not infrequently the case
that a few rows of a special crop, such as linseed, hemp, or
chari {Sorghwm vulgare) are put round a field in order to
protect the main crop. Cattle, for example, will not eat the
linseed ^ordering a wheat crop hemp is ppisonous, and chari
in its young state is also injurious to cattle.
;

Hedge material
as fodder.

242. Lastly, there is a certain amount of value to be derived
froin hedges themselves as food for cattle.
Mr. Nicholson
points this out in extracts already given in this chapter, and
there is little doubt that in time of scarcity hedge material
would supply, as was found in the case of prickly pear at
Bel Ian-, a useful store of fodder.

Conclusions..
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243. In so far as differences in agricultural practice are the
outcome of attention being paid, in the better districts, to the
growing of fodder-crops for cattle, and of enclosing fields
with hedges, while in other parts these are neglected, it will

i

be possible to effect improvement in agriculture by modifying
these differences.
It

may

system
is

is

not be possible to grow hedges everywhere, but the
one undoubtedly capable of much extension so also
;

that of growing fodder-crops, both being followed with

much

We

benefit.

have here to deal with the third class of
Chapter II., viz., those arising, not

differences alluded to in

from purely external sources, but directly from a want of
knowledge.
The remedy must be sought, not in any direct
measures which Government can introduce, but in the
gradual

adoption

Government,

the

of

however,

better practice

and

Agricultural

by the

people.

Departments in

particular, can aid greatly in the extension of agricultural

knowledge, and in the transference of the practice of more

advanced

districts to those

Fodder-crops,
for the

we have

improvement

which are more backward.

seen in this chapter, are necessary

of cattle,

and

in times of scarcity such

materials as hedge-clippings, prickly pear, and trees, will be

found immensely valuable.

But

little is

known

as to the comparative values of different

Indian fodders, and there
in this direction

is

a considerable

amount

of

work

which can only be done with the aid of an

Agricultural Chemist.

EECOMMENDATIONS.

HBCOMMENnATIONS.

244.

I

recommend

:

The extension, wherever

practicable, of the systems of

growing Fodder-crops, and of Hedging or otherwise
enclosing fields, more especially in parts where no
pasturage exists, or where it is very scarce.

The employment

of

to investigate,

an Agricultural Chemist for India,

among

other matters, the comparative

values of different Indian Fodders.

n3
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LIVE STOCK AND DAIRYING.
245. The subject which we now prdceed to discuss is one
on which there is not much to be learnt from the ordinarycultivator and his methods, and, in attempting improvement,
the experience of Western practice will have to be drawn
upon largely.
I have already spoken of cattle as affected by climate, by
the existence of grazing, and the provision of fodder-crops.
Their importance as supplying the main source of manure to
the land has also been fully dealt with.
On points connected with the breeding of cattle I am not
qualified to enter, and hence my remarks must be of a very
general character.

Improvement
•cattle

of

only

jwssible within
iimits.

246. Inasmuch as both climate and soil largely influence
the breeding of cattle, more especially in respect of their size,
it is clear that, while improvement of the smaller and inferior
breeds is possibles, it is nevertheless only so within certain
limits.

The Bengali will maintain that his cattle, though small,
are strong for their size, and that bigger ones would mean
more grain for them .and more cost to keep. In the Punjab,
on the contrary, the bullocks are large and fine they are
well fed and carefully tended.
;

The food of
4Sittle,

247. Cattle represent the raij/af 's capital they provide
the labour in ploughing and other field operations, they are
used for drawing water from wells, and they supply manure
In return for this, all that they get, in many
for the crops.
parts, is the grass they can pick off" the fields and roadsides
during the rains, the stubble left after harvest, and the
broken straw (bhusa)oi cereal crops.
In other parts, as, for example, in the Punjab, they are
well ca.red for, and are fed with special fodder-crops, with
green grass, oil-cakes, &c., or else they are driven out to
pasturage and shelter during the hot months.
The principal oil-seeds given to cattle as food were fully
treated of in Chapter VII., paragraph 127. These are til seedj
safflower, cotton seed, earth-nut, and linseed.
In addition,
gram and dal (Cajanus indicus) are often given.
;

'

'

Excellent cattle

may be found in
India.

248. It must be allowed that there are excellent cattle to
be found in the country, for, in going through it as I did, or
in visiting Agricultural Shows, one may see as good cattle as
can be desired. I was greatly struck with the appearance of
many of the cattle exhibited at the Saharanpur and Meerut
Shows, and no one can fail to be impressed wi lb the general
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Cattle.

excellence of the bullocks used for transit purposes, as also
of those employed in military service.
_The_ trotting cattle and driving bullocks that one meets
with in Mysore, Rdjputana, anji, elsewhere, are singularly

hardy and strong.
But, though individuals may be able to rear fine cattle and
to keep up special breeds, this is something quite apart from
the improvement of the cattle of the country generally, the
cattle of the raiyat.

249. The reason why better agricultural cattle are not
more generally found is mainly because of the inattention
paid to the matter of breeding and selection. Further, the
superstition that exists against the killing of bad cattle

Breeding and
selection ot
cattle.

militates against the herds being better than they are.
Still,
it is not everywhere that breeding and selection of cattle
are neglected. In the Bombay Presidency the Gavlis, or Where practised^
milkmen, follow a system in breeding their cattle
it is
mentioned in Reports of the Bombay Agricultural Department
that in some villages of the Presidency the people are known
to purchase stud bulls at their joint expense.
In Gujardt a
great deal of attention is given to cattle, judicious crossing is
studied, and calves are cared for
oil-s^eds as well as fodder
are given to the cattle.
bullock will work here for 10
years at a well, or for 15 years if not put to well work.
In the Southern Mahratta country, cattle are, as a rule,
good.
Nellore cattle are famous throughout the Madras
Presidency, and in certain other parts. The bulls are quite
big. at two years old, and cost lis. l50 to Rs. 200 a pair.
Nellore cows are greatly prized also. Alambadi cattle are
held in high esteem in the Salem district. The bulls cost
from Rs. 150 to Rs. 250 a pair. The Administration Report
of the Central Provinces for 1887-8 says
" in most districts
" the bullocks used for agricultural purposes are of very
" good quality."
The Punjab owes, in latge measure, the existence of its fine
cattle to the bulls sent from the Hissar Cattle Earm.
;

;

A

:

—

From Palamau (Bengal) it is reported that the cattle have
been improved by half-bred Behar bulls.
Bhagalpur cows are in demand all over Bengal the bullocks are used too, but are said to eat 2| times as much as
The Amrit Mahal (Mysore) herd was
indigenous cattle.
broken up in 1885, but a certain number of breeding cattle
are kept by the Mysore Government at Hosiir. The Bhadgaon (Bonibay) herd took its origin from this.
Though the above instances can be given, it is very generally the case that the breeding of cattle is left almost entirely
to chance, and that no selection is exercised. It has been
pointed out in Chapter IX., paragraph 209, how largely the
blame for this attaches to the " village waste," where herds
;

of miserable cattle mix indiscriminately together.
In many parts of India the young bulls are the only sires
of the young stock. They run among the herds until they
N4

Generally
neglected..
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are four years old, when they are castrated and turned intobullocks for plough or draught work. In this way the youngbulls often become sires before they are physically fit to get
good stock. After they are turned three years old they probably make fair sires, and the strongest animals do the most
to see an old
duty.
Still, it is a not uncommon sight
bullock driving away a young bull from a cow, with the
result that the latter may lose an entire season through not
being served.
ThcBrahmani

"""

250. The old Hiudu System of breeding is carried on- by
of the sacred bulls, or " Brahmani " bulls, as they are
generally termed. These bulls, dedicated to Siva or some
other deity, are let loose when still young, on the occasion of
funeral ceremonies, or in fulfilment of a vow. They are
picked cattle, tod, being sacred, are''allowed to roam wherever
they please, no one being permitted to kill them. The custom

means

maintained, and in somei parts there are too many
bulls.
Sometimes considerable dissension exists
regarding the bulls, and frequent troubles between Hindus
and Muhammadans arise on this account. In many parts,
however, the Brahmani bull is quite extinct, this being due
chiefly to the decrease in free pastixrage area, and to the
is

still

Brahmani

;

decline of faith in the. old religious beliefs.

The Brahmani bull, where he exists, is almost always a fine
creature, fed on the best of everything.
All that a cultivator
may do is to drive the. bull ofi" his own field, though it may
be only for it to go on to his neighbour's.
So well does the
Brahmani bull fare that it is frequently asserted against him
that he gets too fat and lazy to pursue his proper calling, and
that the cows get served by the half-starvied bulls of their
own herds instead. Nevertheless, it is very certain that were
it not for the Brahmani bul! many villages would be very
>

badly

off".

In some parts, however, Behar for example, the bulls are too
numerous, and cause serious damage to the crops of the indigo
planters. Though they do not' eat the indigo shrub itself, they
tread it down while searching for the gi'ass that grows under
its shade, but nowhere else.
Much expense has, accordingly,
been incurred by the planters in putting ditches and hedges
around their indigo fields.
'

,

'

When the bulls get/ too many in number. Municipalities
often s,eize them, and work them in the town carts. This proceeding, so long as the bulls are not killed or sold, is quietly
acquiesced in.
In the North-West Provinces considera,ble trouble has been
caused by the depredations of cattle stealers and Muhammadan butchers. Muhammadans, being meat-eaters, have not
the same sacred feeling towards the Brahmani bull as the
Hindus have, and the complaint of the latter is loud that
numbers of these cattle are stolen for the purpose of being
slaughtered, and that their flesh is sold.
,

'

The "Brahmani " Bull.
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Thus, I heard at Bharwari that the value of a bull
had risen from Its. lO to Rs. 25 in consequence of the
demand for its flesh. Near Cawnpore I heard complaints
that there were no Brahmani bulls left, and that the cultivators have to go|'to' the nearest man who has a bull, of
whatever kind it rn'ay happen to be. The agitation has, more
recently, been increased by a decision given by Mr. Justice
Straight, in which he declared the Brahmani bull to be " no
" one's property," inasmuch as it could not be said to belong
to any particular owner.
The bull is thereby deprived of the
protection of ownership, and becomes more than ever the
prey of the cattle-stealers and butchers, while the villagers
are deprived of the means of getting their cows served.
Surely, such a decision cannot be allowed to stand. That
men should be allowed to steal and realise money by the sale
of the flesh of stolen animals, and then escape punishment on
the ground that the animals. are " no one's property," seems
'

,

Jff™'l?shf°or
Bratanani buU

manifestly unjust, and, in the interests of the agricultural
communities, the practice should not be permitted to continue.
251. It

is

very

tjertain that

without good bulls no improve-

ment in the cattle of the country can take place. Where
Brahmani bulls exist in sufficiency there is no need of doing
more; but where they are extinct, or where good country
bulls do not exist, then Government can do .much good by the

Distiibution o{
J^Sag'S'bj'''

ooTemment.

distribution of good stu^i bulls.
As I shall presently show, much benefit has been derived in
the Punjab from the> distribution of bulls from the Hissar
Cattle Farm. The same good might: be done by the Government supplying other parts of the country, just as it has done
in the Punjab.
The privilege, when given, does not appear to
have been abused.
bull located in a village or town should
be under the charge of the villAgd headman (the patel, lambardar, or similar official), and the latter should be required
Further; it
to report periodically to the local authority.
should be the duty of the Provincial Director of Agriculture
to keep himself informed as to what is being done in each
I do not think
district to which bulls have been distributed.
that any trouble need be taken about the food qf the bulls.
If good bulls are given, the people will see that they are fed,
and the responsibility on the village h^adinan yvill suffice.
The system adopted at Hissar, by which the cultivators can
go to the Farm and choose exactly what suits their requirements, is decidedly the best one, and should be encouraged.
It is needless to say that the result to Government cannot
be a directly paying one, but it is one which should be undertaken in the interests of the people as agricultural classes.
.

A

,

.

252. It is well, perhaps, that I should here interpose a remark
show that, when I speak of improving the cattle by using
better sires, I am not at all. in favour of trying to improve
Indian cattle by crossing them with English bulls. The main
object in India is to produce cattle silited for wovh, and not.
to

selection of

pJeflniweto
«o™ign sires.
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as in England, to produce either meat or milk. At th
Bhadgaon Farm I saw a bullock that was a cross between
a Mysore cow and a Shorthorn bull, a big, beefy animal, that
ate a great deal, but was not adapted to ploughing.
Again, it is not enough, nor yet always the best way, to
bring in fresh sires
attention must be paid also to the
selection, for breeding purposes, of the best cattle of a
;

district.
Oattle-breeding
necessary.

Panns

253. The distribution of stud bulls for agricultural purposes involves the retention of Hissar or other cattlebreeding Farms, and the location of bulls at Government
Farms or other suitable places.
I am inclined to think that the good which has already
been done by Government in this direction is apt to be overlooked. I had the opportunity of inspecting both the Hissar
Cattle Farm in the Punjab and the Bhadgaon herd at the
Farm of the Bombay Government, and without, as I have
said, presuming to speak too definitely on points outside my
particular sphere, I must say that I was much struck, not
only with the excellence of the cattle at these Farms, but,
what is more to the point, by the impress which they had left
upon the cattle of the surrounding country through which
I was then touring.

Hissar Cattle

Farm.

254. The Hissar Cattle Fariii, at the times of my visit and
for some years previously, had beSen under the able management of Captain Marrett. It covers 67 square miles in all,
and has about 7,000 head of cattle on it, these being divided
into herds according to the diiferent breeds and ages.
It was
started as long ago as 1813, the primary object being to supply
cattle to the army for artillery purposes
a secondary one
was to supply agricultural bulls for the Punjab and NorthWest Provinces. The artillery cattle are variously bred,
according as they are required for " pole cattle " or for
"leaders," or for other special purposes. The Gujarat cross
and the Nagore cross are mostly used as " pole cattle," and
;

the Mysore cross as " leaders."
About 350 head are supplied yearly to the Commissariat

Department.
In addition, from 70 to 80 bulls are sold annually for agricultural purposes at the Government price of Rs. 150 each.
Intending purchasers are allowed to go to the Farm and to
choose the bulls for themselves.
On a farm of such extent there is almost unlimited grazing
ground, but the grass is, seemingly, very poor and thin. It is
only on spots where the water lodges that enough grass
grows to afford a cutting. There is a further difficulty, that
of procuring water, for the water-level is so low that wells, if
made, would have to be over 100 feet deep. Captain Marrett's efforts to supply green fodder in. the form of lucerne,
judr (Sorghum), &ip., are frustrated, by the irregular supply
of canal water, the Farm being situated at the very ter-

Eissar Cattle Farm.
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mination of the canal, and what water there
goes

first

to

is

spare

to the native proprietors (zemindars).

Notwithstanding these drawbacks, the Farm appeared to me
managed, and the stock bred on it were unques-

to be capitally

tionably fine.
What struck me especially was the really
splendid condition of the young stock. The calves were left
alone in the yards during the day, but had their mothers with
them at night the latter were not stall-fed at all during the
rains, but simply grazed throughout the day
and the fact
that they were able to support themselves and their calves
too, is a proof of how much the grass, unpromising as it
looked, could do for them.
All the cattle seeiped to me
excellent and in capital condition, and the spot must evidently
be one well suited for breeding purposes.
Of the suitability of the Hissar cattle as transport and
artillery bullocks I cannot speak, but I have no doubt of
the agricultural good that is b«ing done by the Farm.
Hissar was the first stopping-place in my Punjab tour, and
as I went afterwards to other districts I made a point of particularly observing the cattle.
I may briefly say that almost
wherever I went in the Punjab I found that the existence of
good cattle could be directly traced to the presence of an
Hissar bull in the neighbourhood. Thus, at Ferozpore and at
Gujrat (Punjab) the ordinary cattle were excellent, and in
each case I came across fine Hissar bulls, roaming over the
These bulls, I found
fields, just as the Brahmani bulls do.
on enquiry, had been given gratis by Government, but the
boon had been appreciated by the people, for they are very
fond of cattle. A pair of working bullocks at Ferozpore will
In further support of what I
cost from Rs. 80 to Rs. 100.
noticed myself, I give the following extracts from the Punjab
;

;

Administration Report for 1888-89
Karnal. "There were six Hissiir bulls in the
:

—

"year
"

;

in 1888-89 ten

the end of the
as the
Practical farmers are deputed to
district at

more were got and ten more were applied for,

demand was keen and

increasing.

" Hissar to select for themselves."

—

Hoshiarpur. " There are 24 Hissar bulls in the district, which are
" effecting an improvement in the local breed.
The zemindars highly
" appreciate them
they are turned loose in the
they are no expense
;

;

" town."

Rawal

Pindi.

—" There are 14 Hissar bulls in the

district."

The following is from Major Massy's Report of the Kapurthala State for 1889-90 :—
Hissar bulls are regularly imported. Fifteen Hissar bulls were distriThe young
tahsils, and were highly appreciated. .
" stock are very promising."
''

"buted among the

Major Massy adds

.

:

" It is notorious that animals of this class
'
'

.

were never possessed before by

the Kapurthala peasantry."

I also find that in 1887 two Hissar bulls were sent as far as
Arrah (Behar) for use on the Government Estates there.

J"JJttie™f*°
rarronnaing
'^

"

"
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I visited the Bhadgaon
Cattle-breeding has been
established here for about 11 years, the herd having taken
its origin from the Amrit Mahal herd of the Mysore Government, since dispersed. The main object of this part .of the
Farm is to breed Mysore bulls for crossing with and improving
the cattle of the country around. Here, as at Hissar, I, could
not but recognise that stock were being reared which were
very greatly superior to those found in the country generally,
and which could not fail to improve the latter if the right
But it was not
steps were taken to distribute the benefit.
that the stock at the Farm alone were good, for, as I passed
through the district, I saw evidence of the impress which the
Mysore cattle reared at the Farm had made upon some of the
other cattle, and how superior to the ordinary cattle were
those which had the Mysore " touch " in them. The people
of the district have now come to appreciate this, and there is
an eager demand for any young bulls that are for sale. In
1889 nine young bulls, two to three years old, were sold at
an average of Rs. 58 each. The young stock I saw at the
Farm were, also most promising. A short time after my visit,
viz., in October 1890, 27 young bulls, varying in age from
six months to 18 months, were sold at an average of Rs. 40
each for breeding purposes. By this sale alone, Rs. 1,080
were realised, whereas in the Farm Report issued previous to
the sale these same animals had been valued at Rs. 650
only.
I regard this as a strong proof that the people of the
country will before long come to appreciate any source from
which good cattle can be procured. The maintenance of the
Farm as a breeding-farm for cattle is very desirable, and it is
to this purpose that, I think, it is admirably suited more so,
indeed, than as an Experimental Farm in the stricter sense.

255.

Farm

Influence on
cattle of district.

Satisfactory sales.

and Dairying.

On two different occasions
Bomhay Government.

of the

;

Besults

mtL«!t not
be judged from

financial standpoint alone.

G-overnment
Farms should
have stud bulls
located at them.

Also Court of

Wards'

£!states.

256. I have said that the result of distributing stud bulls
from these centres cannot be a directly paying one in many
;

may

at first be necessary to provide the bulls
free to villages.
But the work of breeding good bulls, and of
improving the cattle, must not be judged from the financial
standpoint alone, but from that of the good effect produced
in the country generally.
cases, indeed, it

Where

conditions are suitable, and where localities
distinctly in favour of Government Farms
being made breeding-farms for the supply of good bulls for
agricultural purposes.
Where conditions are not suitable for
breeding, but where good sires are wanted, stud bulls might be
located at Government Farms. This is done, for instance,
at the Saidapet Farm, Madras.
If stud bulls were located at
the Cawnpore Farm it would, to some extent, remedy the
deficiency already referred to in the matter of good bulls.
Court of Wards' Estates, again, would be very suitable
places at which to locate bulls. It is not, however, enough
to merely place the bulls at these Farms, but personal energy

257.

require

it,

I

am

Bhadgaon Farm
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on the part of Directors

of Agriculture will have to be shown
in getting the people to avail themselves of the benefits
"When this is once done, the people will not fail,
offered.
before long, to appreciate the result, and to make use of it
in the future.

258. I cannot pass from this part of the subject without improvement
applying to cattle-breeding Farms under the Military Depart- sysSof"
ment remarks very similar to those which I applied to the Stt£?b™toig*
military Grass Farms and rukhs. I refer to the evils of the ^»™=system by which an officer in charge of such a Farm is limited
in his tenure of the appointment to a term of five years.
The
management and breeding of stock" require special skill and
technical knowledge. It is not every, or any, man who is
naturally a judge or breeder of stock, or who can ever become
one.
When, then, a man has been found who does understand
these matters, and who likes the work, and shows ability in its
discharge, it seems very false economy to remove him just at
the time that he has got the Farm into, good working order,
and is in a position to effect considerable saving in its management as the result of the experience he has gained. But
what too often happens is, that, just at this time, his tenure
of office expires, and he 4s replaced by ^, novice who may
quickly undo all the good and throw away all the work of
the past through inexperience. A., breeding stud is much
,

more easily spoiled than it is fornied.
It is very desirable, therefore, that the men who are to
hold in future the position of Superintendents should be
those who have shown some aptitude for the work, and they
should receive beforehand the practical training, under the
Superintendent, for which the Faa?m provides the opportunity.
It would also seem desirable to attach an, officer of the Commissariat Department from time to time to the Farm, in view
of his acquiring, under the teaching of the Superintendent,
that knowledge of cattle and of farming operations generally,
which all Commissariat- officers should more or less possess.
i

259. Bullocks are the general cattle used, for

field

operations

Plough

oattie.

and for drawing water from wells. Bulls as well as bullocks
The cow, as being a
are, in some parts, used in the field.
sacred animal, is only rarely worked, and only by Muhamthe case at Serajgung^ (Eastern Bengal), the
regularly u^ing, cows for ploughing, but the
Hindus not. The same reverence is not always extended to
the she-buffalo as to the cow. At Belgaum, when the buffalo
cows do not calve, they are sent to the plough or to work the

madans.

This

is

Muhammadans

wells.

•

260. In some regions of heavy rainfall, such as Mahim,
Igdtpuri, and other parts of the Western Ghats of Bombay,
as well as in districts of Eastern Bengal, the bullocks are
small and weak. Buffaloes, on the other hand, revel in a wet
indeed, the
climate, and are the principal plough cattle
ploughing of the rice fields could hardly be carried out
;

Buffeioes.
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without them, for it is literally ploughing in mud covered
over with several inches of water.
But where these wet climatic conditions do not exist, the
I saw hehe-buffalo is generally reckoned' a misfortune.
buffaloes being used for ploughing on the Nadiad Expei'imental Farm, though this is not done elsewhere in the district.
Going about the country as I did, and noticing buffalo cows
in abundance, and only here and there a buffalo bull or bullock, I was often led to enquire what becomes of the young
bull calves.

In Gujarat (Bombay) the he-calf is simply starved off by
withholding milk froin hiih, In other parts, he is driven away
In Bengal he
to the forests to become the prey of wild beasts.
is often tied up in the forest and left, without food, either to
starve or to be devoured. And yet the people who do this
are those who would Hot allow an Animal to be killed outright
even if it were in extreme suffering!
Taecav^ advances
for cattle.

261, The system of Government advances, known as
taccavi, has been discussed in Chapter VI., paragraph 107
these advances may be made for the purchase of plough cattle
as well as for the^ digging of wells, &g.
There are, I believe, objections to giving advances for the
buying of cattle, inasmuch as the purchase represents so much
capita] which may in, turn be parted with, and which is not,
like a well, a Jixtv,re on the land. However, in cases where
the cattle of a district have been swept off by disease, and
when the cultivator has no cattle left with which to plough his
lands or water his crops, the facility for re-stocking his
holding must come as a very decidedboon.
.

,

Dairying^.
Yield and quality
of millc from
Indian dairy
cattle.

262, As a dairy animal the .sh&-buffalo is more esteemed
than the cow it yields a lajrger and richer supply of milk,
and is generally better cared for. In parts of the Punjab. the
purchase of a buffalo is the first indication of prosperity.
The two most striking features in Indian dairying are, the
small yield of milk given by the cows, and the richness of the
milk of the buffalo.
In Bengal the ordinary country cow will not give more
than 2 lbs. of milk a day;., In Madras it may yield from
2 to 4 lbs. a day. As a rule, the cows will" only milk for six
months, and often have only one calf in the course of two
;

years.

The milk of the buffalo, on the other hand, is very much
richer than average cow's milk in England, for, whereas the
latter may be said to contain 3 to 4 per cent, of butter-fat,
and 12 to 13 per cent, of total solids, buffalo's milk has no
less than 7| per cent, of butter-fat and 18 per cent, of total
solids.

The

.

yield of milk will, of course, depend upon the breed of
the cattle, the food given them, and the care bestowed upon

Dairy
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them.
The Gujarit, Sind, and Nellore cows are speciallynoted for their milking properties, qualities in which the
Mysore breed, for instance, are deficient. The cattle of these
special breeds are, however, very different to the ordinary
country cattle.
Throughout Chota Nagpur the village cows are very poor,
owing to insufficiency of food and want of fodder-crops; no
oilcake or other additional food is given to them.
From
1 lb. to 1^ lbs. of milk a day is all, that they yield, and their
value is from Rs. 7 to Rs. 10 each. Buffaloes, however, cost
here Rs. 25 each, and will yield about 5 lbs. of milk per
diem.
Oilcake is fed to them in the dry season. At Serajgunge, in Eastern Bengal, 2 lbs. of milk is the average daily
supply of a cow. In Dacca, cows are rather better cared for,
and oilcake is given to thein as well as tp buffaloes. They
will yield, in consequence, about, 4 lbs. of milk a day.
In Gujarat (Bombay) milking-cattle are much more valued.
Thus, a cow will milk for seven months, giving 5 to 10 lbs.
of milk a day, and will cost from Rs. 20 to Rs. 50.
The
buffalo is still more prized, and, being fed with oilcake,
cotton seed, judr fodder, &c., will keep in milk for eight
months, giving, for the first three months 20 lbs., the next
three 12 lbs., and the last two 6 lbs. of milk daily.
Its value
is from Rs. 30 to Rs.lOO.
Nellore cows are good milkers.
Some that I' saw at the
Saidapet (Madras) Farm gave about 20 lbs. of milk a day.
They were being fed on 5 lbs. per head daily of earth-nut
cake and bran, with cholum fodder.
'

263. When such differences exist as are instanced above, it
very clear that in many parts improvement in the milkingAs regards buffaloes, the people seem to
cattle is possible.
appreciate their value, and there is little, I think, that need
be done further. But there is a good deal that may be done
towards improving cows,- more particularly where the sale of
milk or the manufacture; of the native butter, called ghi, is
This will be found to be chiefly the case where
carried on.
pasture and grazing areas abound, ^and where the professional
graziers resort with the cattle of the villagers, generally
taking payment themselves in a share of the milk. Beyond
where such pasturage exists, little is done to maintain the
cow specially as a milking animal but the buffalo takes its
place, and the cow is looked on rather as the breeder of future
plough cattle. Thus, while the distribution of stud bulls for
breeding working-cattle is capable of wide extension, it will,
I think, only be in special parts, and where pasturage exists
in abundance, that improvement of the milking strains of the
country cattle will be effected to any great extent.
This matter has, however, not been altogether neglected at
Government Farms, for, lat HisSar, Mysore cattle are crossed
with Sind, Gujard,t, .Angole, and Nagore breeds, partly with
the object of improving their milking, properties, the Mysore
breed being specially (deficient in these. At the Bhadgaon
is

;

improvement of
™i"^s-<»*"«'
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Farm, Malvi cows are kept as nurse cows ior the young
Mysore stock and at Poona, investigations have for some
time been carried on as to the milk-producing qualities of
Gujarat and, Aden oows, and.on the influence of different
foods upon the yield of milk.
j

Dairy Farming in
India.

264. Of late, efforts have been made to extend the
Mr. Ozanne, who, at
practice of Dairy Farming in India.
the time of my visit, was Director of the TDepartment of
Land Records and Agriculture in the Bombay Presidency,
was foremost in the endeavours to foster this industry.
considerable impetus was given to the movement by the
visit to India, in 1889, of Mr. H. A. Howman, a well-known
dairy -farmer, from Warwickshire, England, and who came out
on behalf of the Daii^ Supply Company, Limited, of London,
for the purposfe of introducing the mechanical " CreamThese
separatofs," for which that company were' agents.
separators were of Swedish make, the invention of Dr. de
Laval, and were of a size which could be worked by handpower. Mr. Hownian also took Over with him a number' of
other appliances for making butter.' The native way of
making butter is, to b'oil the milk as' soon as drawn from the
cow, then to cool it, and, after adding a little sour milk, to let
it stand from 12 to 20 hours in a brass vessel narrowed towards
the top. After standing, the 'inilk is churned by the rapid
twisting round in it of a stick which is kept spinning round
by the hand, first warm and then cold water being kdded notf
and again, but 'quite empirically. The butter '''comes" in
about a quarter of an hoilr, and is strained off on to a cloth,
the sour butter-milk, called tdk or chds, being much relished
The butter is collected, put into another brass
by' the people.
vessel,' and melted over a fire.
This operation requires careful
watching, and good 'ghi makers are adepts at it. In the
heating, the water is evaporated, and a portion of the mass,
which is probably the enclosed curd, deposits at the bottom
of the vessel, the remPtinder being poured into jars and stored.
This is the gfii, or native butter,, so largely used in cooking,

A

Mr. H. A. Howman's visit in
1889.

'

Native method
of

making

ghi.

,

and it has the property, which ordinary bittter has not,
keeping good for a long time.
Mr. Howman, when he first came, to India, was met with
what proved, to be a difficulty, the exceptional richness of
buffalo milk.
Bu;t this was soon overcome, and wherever the
mechanical separators were shown, at work, the opinion was
universal that capital butter was produced, and that the
system- which Mr. Howman demonstrated, that of making
butter without it being at .any stage touched by the hand,
&c.,

of

Mr. Howman'8
experience.

•

,

—

was an immense improvement on, and a far more cleanly
method than, the native one. The butter which Mr. Howman
made would also keep quite wqU for a week. He further
showed that he could not only make ghi from the butter
produced', but that from the separated milk the sweetmeats
and curds, in which the Native delights, could be made perfectly well. The separation also gave, in the form of freshly-

Mr. Howman's Visit

to

India.
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separated milk, a perfectly sweet and wholesome article of
drink.
In England the main difficulty with the creamseparator has been the utilisation of the skim-milk, and this
is likely to prove the same in India.
If the Natives show a
readiness to take it, either for drinking or for manufacture
into sweetmeats, this obstacle may be overcome, but not
otherwise.
It was, however, when Mr. Howman put himself
into competition with the skilled ghi makers that he failed in
showing that he could produce more ghi than the native
manipulator.
He could always get more butter, but in
making it into ghi the Native excelled. I cannot, however,
regard the trials as by any means satisfactory or complete.
In one butter-making trial which I witnessed, the native
operator showed himself very clever in making up his butter
with a great deal of water, so that it might weigh heavy,
whereas Mr. Howman's butter contained ho superfluous
amount. Then, when Mr. Howman's butter was made into
ghi this was done by the ghi makers, and it is very certain
that in some cases, at least, it was spoilt by them.
But the
chief consideration is the following.
In the absence of any
chemical investigation into the nature and composition of ghi,
it is impossible to say what ghi exactly is, and whether, as
made by the Native, it is purely butter-fat, or whether it does
not contain some amount of curd. The latter, indeed, is probably the case. The butter, as made by Mr. Howman, was
merely butter-fat, without curd; this may account for the
fact that Mr. Howman obtained more butter but less ghi.
What is really wanted is the investigation of such points as
these by an agricultural chemist resident in India itself.
Mr. Howman's visit undoulstedly showed that great improvement was possible in dairy matters in India, but whether
the benefit will extend beyond the European community is
'

Need o* an

"'""
agricultural
chemist.

questionable.

265. Mr. Ozanne was not slow to follow up the stimulus
given to the plans he had had for some time in contemplation.
Mr. Keventer, a Swiss, who had assisted Mr. Howman, was
retained in India by the Bombay Government, and the Agricultural Department started a Working Dairy in the city of
Bombay. 'This was fitted with cream-separators, churns,
refrigerators, &c., and so successful was the sale of butter,
that, after a time, the concern was taken over by a private
capitalist and worked by him.
Then another capitalist
started a second similar business, and, at the time I left,
both were succeeding well. At Poona, also, butter is similarly made by the Agricultural Department, and is sold in the
town. Mr. Keventer was lent for a time to the North- West
Government, and at Cawnpore and elsewhere he showed the
process of butter-making.
He was also engaged in demonThe
strating that cheese might be manufactured in India.
berries of Puneria, it may be mentioned, can be used in India
for the purpose of curdling milk they are obtained from Sind.
;

y

242§6,

Steps taken to
follow up Mr.

Howman's
teaching.
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At the Saidapet Farm (Madras) a cream-separator is used.
There is a ready sale for cream, andmore is sold as such than
The students of the college (Natives)
as made into butter.
do not care for buttet, so I was informed.
;

Is tbere likeli-

hood that
improved
dairying methods
will spread in

India?

266.-. This leads

me

to the consideration

whether butter-

making by improved methods is likely .to make much advance
in India, llmust say I hardly think that it will, so far as the
native population is concerned. Butter will not ^-eplace gM,
for the reason that it will not keep anything like the time
The Native, again, makes ghi with the simple
ghi: does.
utensJJis.heihas at. handi; he could not make: butter in this
But, wherever there is a considerable European populawaj^;
tion, then, I think, English dairying may be put-sued with
much, benefit .jafad' comfort to thei community. I could not
help wondering how, in such towns as Calcutta, Bombay,
Madras,. Poona, Allahabad, and. others, the English residents
put up with the so-called ".butter." with which' they are
supplied.
tibait)

.

Unsatisfactory
condition of the

milk supply in
India.

267. But of greater importance than butter-making 'is the
question of the milk supply; of the conditions under which
it is generally carried on the less s,aid the better.
The
surroundings in almost; all cases are most insanitary; the
manjire, heaps are toq often close besidq the wells and drain
the. yessels are w'aslied in' this water, and the
iE^tb them
cattle drink' it or other equally bad water.
Seeing, as we
know only too well in England, how readily disease is
propagated throug'h 'thBi medium of milk, the wondei- is tHat,
in India, epidemics have not been more closely traced to
impure water, or to insanitary surrouiidings affecting the
milk supply. The 'siipply 6f milk to military cantoninents
is one affecting vitally the health of our troops in India, and
that this should go on, ias at present, without any controlj is
highly prejudicial' to their welfare. There is little or no check
upon either the ^tate' of the places where the milk is produced,
nor upon the adulteration (often with impure water) which
constantly goes on. Bombay and Poena are exceptions to
this statement, as careful superviSioin is exercised there.
Wherever troops are stationed, the supply of milk should
be carried out by regular contract, and the sheds where the
cattle are kept and the 'milk is produced should be under
constant inspection and control by sanitiary officers.
,

,

Dairy Farms.

;,

268. Schemes for the establishment of jregular Dairy Farms
in connection with the supply of milk, .tp troops have been
suggested by Colonel Marriott, of Allahabad, a^d others, and
I regard the. pr;opo8als very fayomrably.
Where trpops are
regularly quartered sueh Farms might ,\y^ith advantage, be
esteblished, and should, have a herd of good milking .cows,
with two or three stud bulls. In addition to the milk, supplied, the cows would produce calves, which,;if females,. wo^ld

Improvement in

Dci.iry

Methods and Milk Supply.
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be the future milking animals, and if males, would do for
entering into Government service as transport and artillerybullocks.
The attention of the Commissariat Department should be
strongly directed to this important matter of a pure milk
supply to troops.
In addition to military cantonments. Jails are institutions
which would benefit from a regular and supervised system of
milk supply.

At Madura, what was formerly the Experimental Farm ;of
the Agricultural Societj'- is now kept up as a Dairy Farm.
There are about 15 cows here, most of them good country
cows, and a few Aden cattle. They are reckoned to give
about 12 lbs. of milk each daily, when in full milk, and are
fed with earth-nut cake and gingelly cake. Milk is sold to
the town, but not cream, butter, or ghi. This part of the
Farm pays very well, and would seem to show that a good
milk supply would be appreciated in native towns as well as
where Europeans are in considerable numbers. Mr. Ozanne
has in prospect the establishment of a large Dairy Farm, for
supplying Poona with milk, butter, &c.

Madura farm,

'

^°"'''269. Horses do not i'n India come under the term "agriHorse-bteeding
the
cultural live sto^k " but, inasmuch as
Operations of the Government of India are included under
the work of the Agricultural Department, a passing reference
should be made.
The object of the Horse-breeding Operations is, primarily^ to J»^^^™*„^8
supply Remounts for the Cavalry. Formerly there were army g)Temment of
studs at Hapur and elsewherie, but these are now given up,
and the Cavalry have been supplied with horses imported
from Australia and New Zealand. The endeavour of the
Horse-breeding Department has been to improve; the horses
of the country by mating the country-bred mares with purebred sires. The selected sires are either Norfolk Trotters or
thoroughbreds, imported from England, besides a few Arabs.
At the different Fairs;and Shows, country mares are chosen
by the officers of the Department, anql are branded as being
eligible to be served, by a stallion belonging to the Department. Their produce are intended to supply the remounts.
The stallions are quart,ered in dTifferent parts of the country.
;

,

.

went over the Hapur Farm, near Meerut, and saw the
of the Horse-breeding Department, and also the
bl-eeding mares, and the young stock belonging to the Army
Eemount Department. It is found necessary to buy the
produce of Government sires at as early an age as one year,
for, if left till older, the horses are found to be mostly injured
Also at Bhadgaon, Lahore, Glijrat (Punjab),
permanently.
Hoshiarpur, and Salfem, I saw stallions of the Horse-breeding
Department that were quartered there. In addition to the
horses, there were, both at HapUf and at the other depots,
donkey stallions kept for mule-breeding purposes. In the
I

stallions

02
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Punjab and North- West Provinces these were very popular,
but in Bombay the idea has not taken at all.
In the Eawal Pindi district (Punjab) alone, there are 25
horse stallions, and 47 donkey stallions, belonging to Government.
In the Central Provinces^ Government stallions are located,
but are not much used, trotting bullocks being generally
used for transit purposes.
It would be travelling beyond my sphere were I to pass any
detailed criticism on the way in which the Horse-breeding
Operations are conducted. I caH, at most, mention my general
impressions of wh9,t I saw, without wishing to attach much
importance to them. But, 'after seeing Norfolk Trotters in
England, I cannot say that I was favourably struck with the
representatives of the breed that had been sent out to India
they appeared' to be too heavy, too large-bodied for their legs,

have a lack of style and a coarseness of leg which did
not briiig back to my mind the specimens I had seen in
England. It is, I believe, questionable whether the Norfolk
Trotter is the right kind of horse to cross with the country,
mares in order to produce a cavalry Remount the appea;taaice
of the young stock would indicate their suitableness for
'
dragging guns rather than for making riding horses.
In the case of the thoroughbreds, the acquiring of a good
animal seeins to have been sacrificed to the obtaining of a
high-sounding pedigree. Of a ntimber of horses that I saw at
Hapur, the majority were rather " weedy-lbbking," and several
were lame. But the money diflS.culty comes in here, and when,
as is the case, the purchase price is restricted to 2-50 guineas,
or 300 guineas at the outside, one can hardly expiect to get
a really good sire.
The Arab stallions were, as a rule, very good, occasionally
a little light the best I saw was one named " Ajeel," then
standing at Hoshiarpur.
Some of the donkey stiallions were also good. The general
fault with them was, that they showed a shrinking of the
to

;

"'

;

hoof.
siieepandgoits.

270. Of other farm livB stock I need say but little.
Attempts have been made by Colonel Coussmaker and
others to improve the breeds of sheep, and to obtain a better
wool, but nothing of a lasting or general nature has been
,

accomplished.

At the Saidapet Farm

a fresh cross-breed, called the
has been established! At the Hissar Farm
Jeypore sheep have been crossed with the progeny of Leicester
tups and Bikanir ewes. It is stated that the sheep now give
wool, rather than the hair which they produced' before.
" Saidapet breed,"

The country sheep (Bikanir) have also been crossed with
Australian Southdowns, but the latter only lived six months.
Their produce, however, seemed to- show an improvement in
wool, the price realised for it off the farm being Rs. 25' per
,

Horses, She&p, Goats.
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maund, whereas the general price for cojintry wool
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is

only

Rs. 17.

The question of improving sheep and goats is partly one of
providing for them a more abundant supply of food, and not
leaving them to pick up merely what they may chance to
find.
But it is probable, also, that much can be done by
careful selection of the stock already in the country, rather
than by importation of breeds from other lands.
Cattle Disease.

271. Comparatively

Cattle Disease.

known

in India on the subject
one of great agricultural
importance, for, when an epidemic breaks out, the cattle
perish in thousands, and do not seem to have a power of
resisting it equal to that possessed by English cattle.
The
Natives believe that cattle epidemics are visitations of the
goddess " Mata," and that they can only get rid of the
epidemic by propitiating the goddess. The variety of names
by which diseases are known to the Natives in different parts
makes it hard to ascertain how far they really recognise the
particular ones and the respective symptpms.
To a certain
extent it appears that the- people are aware of the advantages
The herding together
of isolation," and make some use of it.
of a lot of miserable half-starved. cattle on the "village waste"
is, as I have previously remarked, one of the most potent means
of spreading disease.
In the Central Provinces, enquiries were lately made as to
the means of checking the spread of disease, and the, replies
received indicated that the people would welcome Government interference to. prevent the cattle of, villages where
disease existed, from mixing with those of other villages.
But the proposed isolation of individual cattle in a village
hospital pound. was not so readily approved, and it was felt
that the owners would want to go and feed their cattle, and
thus would themselves be the means of spreading infeqtion.
Yet another difficulty is that of preventing the spread of
When cattle die the
disease through the sale of hides,
Chamars or leather-dressers come at once, and skin' the
animals, taking the hide for sale. The hide is their perquisite.
It would seem that the only way of remedying the evil
arising from this source is to give compensation for the

of cattle

disease,

little is

and yet

it

is

i

hides destroyed.

Mr. Nicholson, in describing the state of Anantapur, says
that lakhs of rupees are, annually lost by cattle disease. He
points out that fencing is not done here, and that segregation

would prevent much

loss.

272. Within recent years efforts have been made to gain a
knowledge of the diseases of cattle, and of their treatment.
Af Lahore (Punjab) a Veterinary College was established in
A dispensary and hospital
1882, and now has 90 students.
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At' Poona (Bombay) College thera is a
are attached to it.
veterinary course, and men who have passed through it are
qualified to take charge of the local di^pfensaries which have
now been started at Ahmedabad, Nadiad, and other towns in
the Bombay Presidency. These dispensaries are used to some
extent by the different municipalities for the treatment of
their working cattle, and their wider usefulness is beginning
In the Punjab also, there are similar
to be appreciated.
dispensaries, and in the Central Provinces veterinary hospital assistants are sent out to different districts to treat the
cattle in

Bacteriological
Laboratory at

Stock

them.

step which has of late been taken, is the
appointment of Dr. Lingard, a man of established scientific
;

The most important

reputation, as Imperial Bacteriologist to th^ Government of
Dr. Lingard, after considerable European experience
India.
under men of such note as Drs. Koch and Klein, was brought
out to India ijj, 1890, and located at Poona, a special laboratory being established for him there by the Government of
India, for the express purpose of enabling him to pursue
original research and investigate the causes and cure of cattle
This, appointment is one of great importdiseases in India.
ance, and is aJmos1i,,J;hp first in which a man trained :in
scientific investigation has been brought to India and enabled
to follow originarfebearch. Associated with Dr. Lingard, is
a selected veterinary surgeon,, who undertakes the survey
of, cattle diseases .in India, a,nd in this capacity, brings to
Dr. Lingard's notice any outbreaks or new diseases which
manifest themselves iii the Country.

There is a probability that a bacteriological laboratory will
also be started at Lahore, in connection with the Veterinary
College there, and be used for the investigation of equine and
bovine diseases.
Retrograde
action in Madras.

273. In Madras, the step taken haSj on the contrary,
been of a retrograde character, as the Government .havie
abolished the cattle disease branch of ?their Agricultural
Department, and have given up, for the time, all attempts to
cope with epidemics.' The'outcome of a Government Enquiry

was
and

report that the veterinary staff was insufficient
and that the cultivators offered opposition to
the action of the veterinary officers.
to

inefficient,

These do not appear to me valid* reasons for giving up the
attempt to learn more about the epidemics which annually
clear off so many of the cattle of the country.
The first duty
should be to provide a proper training for the men who are
to go about the country, such as is, for instance, being provided at Poona and Lahore. When a class of properlytrained

men

is

obtained, and efficient supervision

is

provided,

then it will be the duty of Government to draw up wise provisions
for isolating cattle when affected, and for the treatment of
disease, and then to insist firmly upon these being carried out.

.
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S,Vic|;i iwoyk ahQuJd, m9,jii{,^^tly ;be.part pf |i|ie duties ;ot an
Agriculiural Department," and not (as it li^s. been made in
Madras) that of 'the Edtitation Department.
I believe that the. sulaject of cattle. diseases in India opens a
great field for investigation, and tha,t wide^spreading Jjefl^^ts
may accrue to the agricultural community thereby.

CONCLTJsioNS.'

conclusions.

274. Differences in agricultural cpnditiP|ns aj^d practice
which result from the varying qualities of the cattle of one
district as compared with another> arise in part, from external
and physical causes, such as climate, grazing facilities, &c,

.

and in part directly

frojn

want

of knpwledge in breeding and

selection of cattle.

,

;

The impossibility

of altering physical surroundings in

any

material degree, prevents more than a partial modification of

the agricultural differences.

To some
differences,

extent,

,

however,

it

is

,

.

possible to modify the

and improvement in agriculture

will be effected

by

providing for the better supply of stud bulls, and for their
distribution throughout the country.

The people themselves will do little in this direction, and
the initial work will have to, be undertaken by Government.
The people, however, may, as they have done in the past
in the Punjab, slowly come to aippreciate the advantage of
obtaining good cattle.
In effecting any improvement in cattle the example^ of
native practice will not suffice, but the experience of Western
practice must be applied also.
The people may, however) be induced to follow the practices
already adopted in sojne parts of India; and may grow hedges
for penning cattle and fodder-crops for feeding them.
The retentidn of Cattle-breeding Fatms is very desirable,
but improvements in the system by which they are managed
should be made.
The chief alterations desirable ,are, the
better selection of Superintendents, and the continuance, in
their position, of men who have shown themselves specially
qualified for the

work.

Government Experimental Farms and Court of Wards'
Estates should have, good stu,d bulls sta,nding at them, these
bulls being available for the use of the neighbourhood

04
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In Dairyiilg there

is

but limited scope for improvement.

Where

a considerable European population

that

should do

where
troops are quartered, the introduction of better methods of
butter-making is likely to succeed, and it is very desirable
it

exists, or

With the native population not much
The question of milk supply to
be made.

progress will

so.

European population, to jails,, and
other institutions, is a most important one, and demands
urgent attention. The establishment of Dairy Farms is the
best way to provide for the want of a pure milk supply.
Where dependence has to be put on native milk dealers, the
various establishments should be under control. Up to the
present there has been no scientific study of dairying matters
in India, and an Agricultural Chemist should be appointed to
troops, as well as to. the

carry this out.

Encouragement should be given to the study of cattle
and to the employment of methods to prevent the

disease,

isolatiiig

spread of epidemics.

The enforcement

of regulations

for affected animals will have to be firmly Carried out, even

opposition be at

first

shown

if

by' the people.

RECOMMENDATIONS.

EEooMMBNDA.TIONS.

275.

I

recommend :—

Thfi continuance and extension of Cattle-breeding Farms,
and the distribution from them to villages, through

Government

agency,

of

stud

bulls

suitable

improving the agricultural' cattle of the country.

The piaking Experimental Farms and Court

for
/

of Wards'

Estates centres for the location of stud bulls.

The establishment of Dairy Farms for the supply
to Troops and Government Institutions.
,

of Milk

,

i

The appointment

an Agricultural Chemist to
gate matters connected with Dairy Farmino-,
of

investi-

The prosecution of Enquiry into Cattle Diseases, and
into the means of preventing cattle epidemics.
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Implements.

IMPLEMENTS.
276. Perhaps in no direction have eiforts at improving
Indian agriculture been pushed more than in that of introducing
new or so-called "improved " implements. Even at the present
time it is not unusual, among people who speak- of the raiyat's
farming as being " primitive,", to say, ",Wh^,t can you expect
" when he uses a plough which merely scratches the soil ? "
After seeing for myself what is used, and what have been
suggested for use, I am obliged to conclude that there is not
much scope for improved implements under existing conNot that the ones the raiyat uses at present are
ditions.
perfect, or that others have not advantages, but it is equally
true that the existing implements havie also advantages, and
the suggested ones disadvantages, both of which have often
heen overlooked in the past. That there is some room for
improvement is shown by the success which' has attended the
introduction of the Beheea sugar-mill, ^till, when this has
been mentioned, I confess that one cannot go much fu'fther
and if the history of the Beheea. mill 'is looked, into, it >vill be
found that it succeeded only after a close study had be^en made
of native ways and requirements, and after the machine had
been adapted to these. I have no hesitation in saying that if
this method be not followed it will be quite useless to spend
time and money in trying to effect improvements. Even if a
thing be good in itself, patience, perseverance, and energy are
required to make the Native comprehend its advantages, but
when once he is thoroughly convinced, of. its utility he will
not be slow to follow it up. It took several years of waiting
before the Beheea sugar-iiiill began to make its way, but when
once it was introduced into a district the demand for it often
exceeded the supply; this has' led in the past to many imita.

^°*i""°o''4^°P^

implements

omditiora""®

Thatimpro™-

,

"

tions

and new adapt^-tions

of, it,

is^instanoeTby
^'j'™» ^"sar-

Native rcqniiestuaiea?"*

gpme bad, some good.

227, Ploughs have often been made the subject of attempted improvement, and yet the native wooden plough
holds its own, and will continue to do so, I expect, whereas
not one of the new kinds of iron ploughs have had more than
Almost' every Government Experimental Farm
a local fame.
has its "pet "plough; the " Kaisar," the " Duplex " (Colonel
the " SaiPitcher's), and the " Watts " plough, at Cawnpore
the
dapet " plough and the " Massey " plough, at Madras
"Stormont" plough, at Khdndesh the "Seebpore " plough,
Then there are the " S. S." (Seeley's) and the
at Calcutta.
" Hindoosfcan" (Avery's) ploughs, both in use among the Behar
;

;

;

indigo planters. A certain number of the ploughs are sold
annually in the particular districts named but^ except among
the larger landowners and the planters, they do not, it must be
;

Ploughs.

Se'arGofem"
'"="' '^''"ms, &b.
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Objections to uso
of iron plonglis.
].

Their cost.

admitted, find their way. The reasons are several, the first
being that of cost. The raiyafs practice is to buy an iron
share in the hazar, for 4f annas this he takes, along with some
babul wood, to the village carpenter, who then makes the
plough. In Eastern Bengal a wooden plough costs 8 annas
only, but Rs. 2 to Rs. 4 may be considered the general range
of prices throughout India.
JThe cheapest improved plough
The prices are as follows
will, however, cost Rs. 5 to Rs. 6.
the "Duplex," Rs. 5; the "Kaisar," ,Rs. 6; the "Seebpore,"
Rs. 6; the "Watts," Jls. 7; the "Saidapet," Rs. 8; and the
" HindoOstan," Rs. 12, As. 8.. Every attempt has been
made to lesseii the cost, but without avail. Until it can be
brought down to, the raiyat'^ standard, he will be loth ev^n
to give a fair trial to a plough the advantage of which has
not as yet been made clear to him. In Gujard,t (Bombay) a
complete set of farming implements can be purchased for
Rs. 20, and one may see, as I did, the oxen returning from
the fields, drawing along, in one load, some ;f our or five implements, including plough, bullock-hoe, leveller, and seed-drill.
;

'

2.

Their weight.

A

second objection which the raiyat makes is the weight
of an iron plough it is, he says, heavy to work his cattle
are not strong enough, and he cannot carry it himself, as he
does his wooden plough, on his shoulder from field to field.
These contentions^^ iare often true, but not always. The native
plough, generally speaking, weighs about 25 lbs.
some are
even lighter ; the Konkan plough, for example, weighs only
20. lbs.
An "improved" plough will weigh from 30 lbs. to
;

;

'

;

80 lbs. But, frequently, the native plough is considerably
heavier than this. The Khandesh plough, one in common
use by the raiyat of that district, weighs no less than 150 lbs.
it costs Rs. 5,
is worked' by one pair bi oxen, and goes
down 7 inches into the black soil, turning up heavy clods,
which afterwards weather down. The N&gdil plough of Gujarat (Bombay),' on the contrary, weighs 60 lbs. (with yoke),

; .,

and

is

drawn by from

six to eight pairs of oxen.

Why

there

should be this difi'erence,: the smaller number of cattle being
used for the heavier plough, is hard to explain still,' it is the
practice, so Mr. Ozanne assures me.
The heavy Deccan
plough is worked with as many as 12 pairs of oxen. At
Shiyali (Madras) Mr. C. Sabtaayag^ih Mudliar uses an "improved" plough, but his cattle are much superior to those
of the surrounding country, arid, being better fed, they aire
able to work the plough, whereas the ordinary country cattle
CQuld not. The value of the latter is Rs. 10 a pair, arid those
of Mr. Sabanayagam Mudliar, Rs. 50 a pair.
The contentiori
as to the greater weight of "improved" ploughs is, thus, not
always correct, but yet, taking the ploughs in more general
use throughout India, and omitting those on' heavy black and
sticky soils, it may be said that the raiyat can, as a rule,,
carry them on his shoulder from field to field or to his home.
This is a decided consideration, for it may happen! that a
cultivator has land in two different places some little way
;

'

'

ObjectiomS' to

Iron Ploughs.

219

apart ; besides this, ploughs and other implements are never
left, out on the fields at night, for fear of their being stolen.
A third and more potent objection is the difficulty of repnirviig iron ploughs. When, occasionally, I have found iron
ploughs used in' a district, it has been where a proprietor owns
a small foundry, and is able to execute the repairs there.
This was the case at Bellary. Mr. A. Sabapathi Mudliar sells a
number of Swedish ploughs here. Those used on the black soil
go 1 foot deep, and require six to eight pairs of oxen they
cost Rs. 50 each, but a smaller size, used on red soil, costs
Rs. 25 only. ;One thousand ploughs, in all, have been sold the
repairs, however, are all done at Mr. Sabapathi's factory.
Mr.
Sabanayagam Mudlia,r, at Shiyali, also has his own workshop,
where repairs can be executed. Messrs. Thomson and Mylne,
who make the Beheea sugar-mill, have found this same diffi-

"""^

"'

^;

^jf

4.

The Native win

;

;

culty of repair, and have

met

it

by establishing

local depots,

taking back the worn-out mills from the cultivators, and replacing thern by new ones, in preference to trusting to local
attempts at repair. The manufacture, of wooden ploughs,
again, is a regular employment of the village carpenter ; he
forms part of the village community, and does not charge for
his labour, but is kept up at.tbe general expense of the villagers.
At harvest-time he gets a prqportion of the grain, and, in
return, repairs and makes new ploughs all the year round.
His occupation would be in great measure gone were iron
ploughs substituted for the wooden ones,
.There is vet another objection. The raiijat, if he be given
a turrow-turning plough, will not use it as it ought to be used,
viz., allowing it to run iflat on the sole
but he will stick the
point into, the ground, just as he does with the native implement, and the work, will be both faulty and difficult, to
manage. It was at Nadiad that I saw a Native working with
the " Saidapet " plough the front wheel was quite up in the
I saw the same done
a,ir, and never ran on the ground at all.
but, when
iLt^ Seebpore, with a plough introduced by Mr. Sen;
the man was shown how to use it properly, the work was very
i

.

,

plough in the
'"°'^°'

™^'

;

,

;

good.

Until the foregoing objections, notably the first and third
(cpst arid, difficulty of repair), are met, I do not think that
iron ploughs will be used to any considerable extent.
if properly used, a plough that goes deep may
harmi. where a native one would not, viz., by turning up
inferior soil, and, by bringing. lumps of limestone {ha'ttkar) to

,,;

278. Even

40

the, surface.

Again, it, is quite possible that, were deeper ploughing to be
in vogue, the moisture, which, in the case of some soils, it is so
The turning over of a
jnec,essfiry tp -retain, might be lost.
Jurrow is not always an advantage in India; if the soil be at
all stifi", the sun will rapidly bake the slice turned over;, it
will remain more like a brick than like soil, and will 'not
readily pulverise again. This would not occur with the native

nhjcctions to

jnTudia."^'""^

tmplembnis.
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plough, the action of which is more likei that of a pointed
stick running through the ground, just below the surface, say
For
2 J to 3 inches deep, simply stirring and loosening it.
hard and sun-baked ground, such as is often met with, no
action could be better adapted, and, in a trial at Meerut,
I saw an English plough completely fail on such land.
I have Mr. W. B. Hudson's (Tirhoot) authority for saying
that for breaking up land in wet weather the native plough is
better than a furrow-turning one, for the latter throws over
a slice which will not break down readily.
In black soil, too, a plough that goes deep is bad, if no rain
falls after ploughing:
The fine tilth produqed by the frequent ploughing with a
native plough produces a surface which will absorb water
better, if rain follows, than would that left by a furrowturning plough.
Against deeper ploughing it may also be said that there is
so little manure to go on the land, that more would be lost if
the soil were turned up to a greater depth.
Even when deep ploughing is employed, as by Mr. Sabapathi Mudliar at Bellary, this is only done once in four years
with the Swedish plough- The native plough is used for the
rest of the time.
Further, land is frequently infested with weeds, such as
kunda{Saccharu7n ciZmre); which, if buried, will readily spring
up, and whereas the native plough, with, its digging action,
tears the weed out and brings it to the surface, a furrowturning plough would cover it over, and give to it the very
bed it required for propagating itself.
So, too, would it be
with a field covered with dub grass (Cynodon Dactylon), every
,

,,

which will grow again. For' rice Cultivation, nothing
but a digging and stirring plough, like the native one, would
do any good, working, as it does, among mud with several
inches of water over it. For breaking up new land the native
plough has also advantages, and somewhat resembles the
tearing action of the "'steam-digger."

joint of

Trials of native

pSmgC"™''

'

279. At the Mecrjit (North-West Proviuccs) Agricultural
Show, I: was a witn£ss,of work done by native ploughs brought
into competition with English and ," improved " ones.
The
field had oat-stubble on it, ,and but few weeds.
The English
ploughs, drawn by horses, were altogether handicapped by the
smallness of the plots, and by the dilficulty of turning, so that
hstd no chance of even showing quick work.
But the
long slice turned over (the ground being wet below the surface)
soon began to dry in one ma8s,:andi looked very like forming
into a hard brick under the influence of the hot sun, whereas
the native plough just scraped the soil up, leaving it very
fairly pulverised, and the stubble exposed on its surface.. The
best work, in the judges' opinion, and in my own also, was
done by a " Watts " plough, for the soil was quite inverted,
and yet it crumbled as it fell, covering over the stubble com-

they
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pletely, and leaving the appearance of the field far more even
than in the case of the other ploughs. The covering in of the
stubble, as I shall explain presently, may be an advantage

or a disadvantage, according to the nature of the weeds and
grass turned in with it.
But, after all, the judging of the
merits of ploughs by mere inspection of the ground ploughed,
partakes greatly of the nature of speculation.
Before the
question of " improved " as against native ploughs can be
settled for India there must be actual demonstration of the
superiority of the crops grown by one method as against those
by the other.
I am well aware that deep plo'ughing has been advocated by
Mr. Benson and others of great experience in India, and also
that some experiments carried out on a small scale at the
Cawnpore Farm seem to point to the advantage of deep as
against shallow ploughing; 'but, although I am ready to allow,
as I shall state later, that there are occasionally instances
where deeper ploughing may be useful, I am obliged to
conclude that it has not yet bfeen proved that it would be of
general advantage, and I could not therefore recommend it.
N-or has it been shown that a mould-board is required on
ploughs in India. As to the Ca-vv-hpore experiments, I do not
regard them as conclusive, and they ai'e on much too minute
If the raiyat can be shown, not a small plot, but a
a scale.
whole 'field divided into two parts, one ploughed with 'the
native plough, the other with ari "improved" plough which he
can purchase and also work "with his ©"wn cattle, he may be
led to believe in the superiority of the deeper ploughing
when he sees a better crop produced on that' half than on the
other.

'

280. It has been said that if the native cultivator had
"improved" ploughs he could [dispense with the many
ploughings which he gives to the land, and that he would
thus save himself the, cost of going over his field again and
again, crossing and recrossing.
These ploughings are always 3
or 4 in number for ordinary crops, and 8, 12, and even as
many as 20, for sugar-cane and other special crops. But the
answer is, that the end is achieved in tiilie, a finer and better
tilth is obtained, and the moisture is not lost.
Besides,
the raiyat has his bullocks, and it costs no more whether he
works them or not, and his labour is not, as a rule, hired
labour for which he has to pay, but is his own or his family's.
Ploughing, too, is generally done on a mutual accommodation
system, neighbours working together on one another's fields,
and in turn lending bullocks for the ploughing.
It has been pointed out by Mr. Benson and others how important it is to get sowing done early, and that a crop is often
But ploughing is an
lost by the land not being sown in time.
operation which goes on more or less the whole year round, and
it is mainly where a broad stretch is put in with one and the same
crop that there is the urgency spoken of, and this urgency is
'

rather in the sowing than in the actual ploughing or breaking

Numeroua
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up of the land. I cannot see that the greater area which an
" improved " plough would prepare in a given time would com'pensate for the disadvantages which the raiyat would meet in
the extra cost, difficulty of repair, and the need of stronger
cattle, whilst, as regards the soil itself, I think it would in
most cases be left in a better condition by the native plough.
Had the raiyat to pay for the labour, 1 could understand
that this item would counterbalance the cost of an " improved
''

plough, but this, as I have stated, is seldom the case.
Where cultivators are, as a class, inferior,it is quite possible
that they may delay sowing too long, but this is hardly the
fault of the native plough, and it would not occur amiong the
better cultivators, as, for example, those of the North-West
Provinces.
<

Gases where
" improved "
ploughs may be
used profltabl}'.

The steamplough.

281. There are cases, however, where " improved " pr
English ploughs may be profitably used. This will be^ I
think, only where there are large areas to be cultivate^,
time being thus a matter of importance, and the economy of
quick labour and improvements having room to show itself, so
that the question of first cost becomes relatively of no consequence. This, in my opinion, accounts for the adoption of the
" Hindoostan " plough by the indigo planters of J^ehar over
their wide fields, but the raiyat, though I hear that he lik6s
the plough, cannot affojd to go to the expense of adopting it
on his small plot or holding.
Both Mr. Sabapathi Mndliar, at Bellary, and Mr. Sabanayagam
Mudliar, at Shiyali, are large landed proprietors, and I could
understand the advantage to them of the " improved " ploughs.
The latter gentleman had 287 tillage cattle, and he reckoned
tha+' he could do 13 acres with the " improved " plough in the
time that the native wooden plbiigh was doing 4 or, at

most 5 acres. So this meant to him an economy of cattle.
In Behar I have seen even the steam-plough do good service,
and Mr. W. B. Hudson told me that he considered it a good
plan to plough with it about half an inch deeper each time, so
as to bring a fresh layer of soil into use.
Again, at Captain
Chapman's estate at B§,ti, Oudh, I saw a steam-plough at
work. The " cultivator " was employed for the purposes of

breaking up land and bringing it under cultivation. The land
had previously formed the bottom of a lake, and such a matting of weeds and roots I have seldom seen. The steam-plough
had as hard a task set as was possible to inifeigine, but it did
its work splendidly
side by side was other land which had
before been in the same state, but now, mainly as the result of
steam-ploughing, was bearing magnificent crops. Had not the
well-known zeal and energy of Captain Chapman brought the
resources of improved machinery to bear on this land, it would
be unreclaimed still, for I am sure that no implement other
than the steam-plough could have possibly done the work.
There are yet other cases in which I think an iron
plxjugh might do good. When land is clean and free from
weeds such as Icunda (Sacchamm cilidre), the turning over
;

'

Iron ploughs
useful
laud.

on clean
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furrow would bury the stubble, so as to allow it to rot
and serve as manure to the land.
In the -trial of ploughs
which I saw at Meerut the native ploughs left the stubble
(oat-stubble) exposed on the surface of the soil, but with the
" Watts " plough the stubble was entirely covered in, and the
field was left very even and clean.
If there be nothing but
stubble and harmless weeds, the turning in of these would
enrich the soil by the added manure provided in the decomposing stubble and grass, instead of Wasting it as the native
plough would. If, however, the weeds were of such a nature
as to spring up again after being buried, the harm done by
inverting the soil and covering them in would be much greater
than the benefit received mSip.urially.
of a

In preparing land for sugar-cane, a Native will plough
12, or even 20 times, in order to get deep enough,,, and
to render the soil fine enough.: Here I am sure that deep
ploughing at the first would effect a great sa(ving of labour.
The possible loss of moisture has not to be considered, for
sugar-cane is almost universally water.ed artificially. As a
matter of fact, in the sugar-cultivation around Poona it is
the practice to plough 7 inches deep with an 8-bullock
8,

plough.
Lastly, it sometimes happens that, when heavy rains come
on_suddenly, the surface soil may get supersaturated and wfiterlogged, the low er layer remaining firm and dry, .whereas^, had
the soil been deeper ploughed it would have retained the
W^-ter better, and have allowed it to sinl^ in to a greater
depth, instead ojE soaking merely the surface soil, and then

iron ploughs
"^ne'^o„{'tyat^n

iron ploughs

raf^'v^i^^heavy.

,

.

running

off.

282. If for ploughs of new designs there be but little room,
less is there fpr,moir« expensive impiemen^ts, such as
seed-drills, mowers, jeapers, threfjhing machines, &c.
The
native seed-drill will strike everyone w;ho sees it at work as
being wonderfully pfiicient, and leaving little to be desired.
Ai yie Saidapet Farm was an English seed-drill which had
been purchased at a (?ost of Rs. 77, hut that the raiyat, having
already an efficient inipleinent, TA^puld ever go to this exj)ense
I can, however, understaiid that when
is most improbable.
one watches the gilpw procesp of reaping a crop, a number
of men (and oftei^ women too) squatting down, cutting
handfuls at a time, laying tl^em in bundles, and then leisurely
taking these home, he will naturally think that a mowing or
reaping machine would pay better in the end. But it is far
otherwise, for there is no fear of rain falling and thus injuring
the crop, and the r.aiyat, gets all his work done in time, and
very much more cheaply than, if he used machinery. Experience shows that, even in England, when labour falls below a
certain level, it does not pay toj use machinery, and reaping
by hand may still under some conditions be more economical
than by machinery. So is it with threshing machines the
cultivator has his bullpcks they may as well work and tread
out the grain h6 has no fear of bad weather coming, and np
still

,

.

;

;

;
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urgent call on his time, no.r hired labour to pay besides, he
gets the broken straw and chaif (^bhusa) soft, so that his
bullocks will eat; it. readily. At the Cawnpore Farm there
is a threshing machine the price of which is Rs; 188, but it is
almost needless to say that >none of this kind have as yet been
;

sold.
Threshing
machines and
winnowers.

283.,

Threshing machines and winnowers, however, demand
attention, by reason of, ,;(jhe_, importance

somewhat .more

j,

attaching .10 the; plea,ping of grain, moi^e especially that, of
wheat. It is only on larg^ estates, the " cqncerns " of indigo
planters,; and by European^ generally, that thresljiing machines
will have any actual use on the farm itself,, and. then, it will
be because in such cases there, is a great deal to thresh, labour
has to be hired, and saving ofltime is thus an object in view.
Against them it is urged that they break ^nd chip the wheat g.
good deal that they do not separ,ate gram from wjbeat; and
that the bhusa is not rendered shprt or soft,, as it is by the
process of treading out with bullocks.
Inasmuch as the planter grows ihis oats,' barley, or other,
gi-aiii, not for export, but for use on, his 'e^)tq,te, the objection
as to the appearance of th^ sample does j^^t matter to him, and
he finds, too, that hi^ cattle, aftef.a s'hor^i^ime and on getting
used to it, will .perf e.^tiy wejil eat th^^ ptraw ,thraslied by. the
machine. However, to meet t,he objection (one, I think, baped^s
on custom arid idea only), in some modern Jihreshing machilies
an arrangement for ^pftening the straw has beein added.
Winnowing machines liave ja;iet with ,niQre favour from the
cultivator than have threshing mac)i^nes, and he is ready, I
think, to admit their usefulness.
If a. spall and not overexpensive machine could be supplied to ,f;,he raiyat, as an
inducement t.o^syards cleaning hip grain tjetter, he might
adopt it. But where exporting of wheat is practised, the
grower is met by the trade difficulty that he cannot get a
better price for clean wheat than for uncleaned, and as long
as this is the case there \^ill be only the inducement of
saving of time to act in favour of threshing machines and
winnpwers. To the r,aiyat this is. of no consequence, and
some experiments conducted by Mr. Finucane terid to show
that treading-out of corn by bullocks is more economical
thaVi steain-threshing.
It may b^ said generally, as regards
macbines, that, whei-e speed is not required, cattle-power
will always beat stea,rii-power, iri India.
,

Their limited

;

^

,

•
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Native imple-

ments ingenloui
and effective.

284, Anyone who has watched the clever devices of the
native cultivators in the implements which they use for harrowing, levelling, drilling, raising water, &e.,; will see that if
anything isto replace the existing implements it must be simple,
He will indeed be a clever man who
cheap, and effective;
introduces something really practical. I was especially struck
with the effectiveness of a small hand-pick, in'common use for
digging holes to put seedlings into. Another useful implement
I have heard in'digo planters say that,' if
is the kodali or hoe
they could afford it, they- would prefer to have the^r fields
;
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broken up with this hoe rather than with any kind of plough.
The Native raises the kodali above his head and brings it
down with force into the soil. It penetrates about 4 inches,
and brings up the soil in large blocks which are left to
weather down. Dub gr8i.as (Gynodon Dactylon) can be exterminated in this way.
A short-handled hoe, called, in some parts, a mamati, is in
general use also, and is a most handy tool. I was very pleased,
again, with a kind of wooden sledge which I saw at Ig^tpuri,
and which is used for carrying rice seedlings from one place to
another for transplanting. As many as would make headloads for 10 men are piled upon the sledge, and it is safely
dragged by bullocks over fields and roads, however rough,
and sometimes to considerable distances.
In speaking of attempts made at improving native implements, I am reminded of a story which I heard about a man who
Hearing that
tried to introduce spade digging into India.
the Native did not wear shoes, he had a broad piece of iron
fixed on to the spade, so that the foot might be put on it
more easily but he quite forgot that the Native never uses
his legs or feet for drivipg anything into the ground with
It is useless to
fofce, but does so entirely with his arms.
try to make the Native do anything of this kind except in
his own way.
Take, for example, thfe case of men mending
a I'oad and shovelling stories on to it they do not work as
English labourers woii'ld, but one man holds the handle of
the shovel while another pulls at a rope fixed on the lower
part of the handle just above the iron. In this way the
stones are scraped up on to the shovel and deposited where
wanted. It is the same with ploughs a Native, if given a
double handled plough, would naturally conclude that it was
meant to be guided by two men, one at each handle.

improvemeut

MtiwiiMs.

;

;

;

285. Ingenious though native implements be, and hard
though they be to improve upon^ there are, nevertheless,
instances to show that here and there it can be done. These

,^'',emlS^'hiii"

been effected.

I proceed to consider.

286. At the Cawnpore Experimental Farm several kinds of implements sow
°'™''"™
In 1888-89, F«m!
implements are manufactured and sold yearly.
84 ploughs ("Watts" and " Kaisar "), 22 pumps, 24 corngrinders (costing Rs. 25 e$,ch), and 8 chaff"-cutters, were sold
Sometimes implements are given
at the Cawnpore Farm.
out on trial, but most are sold outright.
is generally known as the " Cawnpore
a kind of chain pump, and is admirably suited
for raising water the depth of which below the surface does
not exceed 20 feet. The pump has had considerable success in
the neighbourhood, though it hardly comes within the raiyat's
means; the prices are, for 3 feet to 10 feet depth, Rs. 40;
for 15 feet depth, Rs. 45; and for 20 feet depth, Rs. 50.
This pump is an adaptation from one brought by Sir Edward
Buck from Australia. After a long series of careful trials
and modifications, made under the supervision of Mr, W. J.

The pump sold here

pump."

y

24266,

It

is

-P

lue cawnpore
''™P"

ImpleVfiefbts.

226

'

BngBr-miiis.

Wilson, of the Irrigation Department, North-West Provinces and Oudh, it was found that for depths between
15 feet and 20 feet thepump could beat all the native devices
for raising watet, but that at depths shallower than 15 feet
or so, and again at depths exceeding 20 feet, the native
appliances were superior.

287. The succcss that has attended the introduction of
iron sugar-mills has been touched on in passing (see para^
graph 276). In many parts they have quite replaced the old
clumsy native wooden mills. The native mills are either the
kolhu, a mortar and pestle arrangement,' an which the cane
is bruised and pressed, or else wooden roller-wills,, of which
there are two kinds, the gundi or cherki, consisting of two, or
sometimes three, upright wooden rollers, and the belna, used
in the Punjab, and made of two Jiorizontal wooden rollers.
The wooden mills cost Es. 20 to Rs. 30, and last about 10
They are hard to wort, and do the pressing very
years.
ineffectually, the canes having to be passed through the rollers
several times, always three or ^our, and. sometimes as many
The only points in favour of the weoden
as eight times.
roller-mills are, that they can be made locally, and that the
canes have not to be chopped up or cut into short lengths, as
is the case with the IcolK'H and with,' jbhe iron mills j thus, the
avail?i,ble
is
for ,rope-making, and
fibre, after pressing,
For the latter puupese the
especially for ropes for wells.
sugar-cane fibre is much prized, as it will 'stand the constant
immersion in water necessitated by the employment of. the
Persian wheel, the method ,pf raising water most common
throughout the Punjab. Still, it has been rightly .pointed out
that there are quantities of munj grass (SacchariUTn ciliare),
which would serve the same purpose quite as welL
,

i

Oironmstancoa

miHimno?sugar.

288. Anyone pcSssBssing a knowledge of the chemistry
of fermentation is Well aware how great may be, the gftin or
how great, the loss resulting from attention to or neglect of
the numerous, and often seemingly minute, points which
the condition of fermentable substances, such as the
juice of the sugar-can^. JUleanliness, rapidity of expressing,
speedy transference to evaporating-pans, rapid, boiling,
extent of surface exposed, removal of non - crystallisable
matters, proper desiccation, and final' dateful storage, are
considerations which favourably influence, in a most marked
way, the out-turn from one and th^ same quantity of , original
There are a number of other
material worked upon.
determining factors, such as, the variety of cane grownf,' the
method of .cultivation, the manuring given, the influences
of soil, weather, ajid watering, the time of cutting the
canes, and the rapidity with which the' canes are taken to
be pressed. On all these matters knowledge in India is but
limited, and a wide field is still open for eliquiry.
On one or
two points there is some general knowledge, as, for instance,
that the quicker ,the juice be expressed, and the more cleanly
the process be, the larger will be the actual yiejd of Sugar.
affepfi

,

•

,
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Sngar-niills.

In these respects the Beheea sugarr-mill and its imitators
show great improvement over the native methods. The iron
taiil has -also .the advantage of being portable, and it can be
worked by the labour which the raiy at can command. The
Beheea mill was introduced in 1873-4, and, as first manufactured, was a two-roller one, costing from Rs. 80 to Rs. 100,
but within the last seven years a three-roUer mill has-been
introduced, and is,' a greatly improved, though necessarily
more expensive, machine. It crushes the cane before it is
I
pressed, and thus presents it flat to the pressing rollers.
have spoken of the difficulty attending the repair of the
iron mill, and how the proprietors, Messrs. Thomson and
Mylne, have met this by establishing dep6ts throughout the
country, where worn-out mills can be replaced by new ones.

Advantages of
the iron sugarmill over the
native mills.

,

The careful and prolonged study of what the Native really
requires has,^ in this instance, resulted in the production of a
machine the advantages of which have been clearly grasped
by him

;

hence the progress made.

289. I give the following instances of the extension of the
use of the iron sugar-inill
:

Instances of
extension of use
of iron sugarmill.

The

Administration Eepcatj (1889)' speaks of the. Beheea sugarmill and its modifications as being "the only implement successfully ih"trodnced into the Punjab in late years." In Rohtak it is " driving the old
" iidlhu (haiive miU) out of lise f" in' Kapurthjda the sub^itution of it for
wooden mills is actively entouraged. At first the cultivators -would not take
it ; but when, in 1886, as the result of competition, the price came down,
There is abund^ce of
first 30 mills were purchasec^^nd later pn, 200 more.
munj grass (^Saccharum ciliare) at Kapurthala to serve for well ropes. Iii
the' native mill (belna) is
Soshiarpur the iron mill is bomibg into use
worked by three pairs of buUocks, and the cane has to be passed through the
PuiiJ3,b

i.

Punjab,

'

;

rollers several times.

,

there are many reports of the ex|iension of the use of the
iron mill, e. g., in Lohardaga, Palaman, and Rungpore. In Palamau the
native fottu has been driven put of use, and in Rungpore, on one Estate
(Balashan) alone there are 300 iron mills in use. ''
At Hospet, in Madras, 1' found that 75 Beheea mills had been sent there
between January and August 1884 (alone. Mr. Goud, of Hospet, has since
pushed the sale of iwn mills largely, and they are highly appreqiated there
are now 600 Beheea mills in the district, apd the wooden mills are all gone.
The iron mills, are hired out for one rupee per day. Mr. Goud.told me
that there is a large fields for iron mills in Hyderabad, as the people have
not yet given up their wooden mills.
From Bombay it is jepdrted that in one village alone, viz Velur, in Valva
The miU is pushing its Way
taluk, Satara, there are 120' iron mills in use.
in th^ Deccan, but in Grujarat, with few exceptions, the wooden mill still
holds sway.
It Is in the North- West Provinces that most advance has been made, and
The Beheea firm have dep6ts at Saharanpur
iron mills are almost general.

From Bengal

2.

Bengal.

'

3.

Madras.

4.

Bombay.

5.

North- West

;

,

Provinces.

and elsewhere.

not for .me, without special investigation and
trial, to go into the respective merits of rival iron sugar-mills,
biit I would say that these are legitimate points for Provincial
Experimental
Agricultural Departments to enquire into.
Farms are places where such trials should be exhaustively
-

290. It

is

carried "iut.

p2

Respective merits
of rival iron
sugar-taills.
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Shallow evaporating-pan.

Implements.

291. Passing from the sugar-mill, I would next mention an
implement the extended use of which would be attended with

much

benefit; I mean the shallow iroii evaporating-pan for
boiling the expressed cane-juice in.
The more rapid evaporatio'n effected by the broad shallow pan, as against that with
the narrow and deeper pain' generally used, would 'give much
less opportunity for secondary fermentations seffctijag up, and
for impurities finding their way into the juice. > Both of these
circumstances will cause a loss inthe-amourit of crystallisaMe
sugar yielded. In Palamau (Bengal)' the shallow pan is ih
use, but not in Lohardaga, nor yet ill Dacca
in the latter
earthfen pans are employed.
In Gujarfit (Bombay) the use Oi
the shallow pan is universal, bttt it is not known in Bassein,
where deep narrow tebjiper pans are in vogue.
;

Sitgar

**

turbine."

Other implements.

292. Still more recently a centrifugal " drier " or sugar
"turbine" has been introduced into India; it effects, the
rapid separation of the molasses from the ci-ystals of sugar.
Though worked by hand,' and very efficient, it is of necessity
expensive, and cannot as yet be expected to be applicable
except where sugar is made on a tolerably large scalej or by a
combination of raiyats. A sugar " turbine " of 36-inch size
will deal with 50 maunds of crude sugar in 10 hours.
293. Ploughs, winnowing machiik6isif and iron sugar-mills
are about the only impleihents which the Natives have in any
way appreciated, and, among these, thd Suctess of the last-

named h^p been much the most marked.
Of, other implements, J musi; saY thai! it is not likely that
they will enter to any extent inVo the 't^diyat's agricultural
system. Chaff-cutters may, perhaps, be here and there apprecjfited, and a few have been sold at Cawnpore so, too, may it be
Others, such as bone-mills,
with corn-grinding machines.
water-pumps driveji by wind, cream-separators and other
dairy implements, mowing, reaping, arid threshing machines,
elevators, cotton-presses, '&c., will only be employed' on large
Estates, on Grass Farms, or in connection with towns.
.

;

A portable

oil-

mill wanted.

I can, however, indicate one implement of which there is
need; this is a portabl'e' oil-pr^Sslng mill.
At present the
mortar and jp^stle arrangelnent adopted in the native wooden
oil-mill, though effective, is cumbrous.
Its cost is Es. 50.
In consequence, all the oil-seed has to be brought to a place
where there happens to be a mill. What is wanted is an oil'mill of a domestic size, which a woman can work inside the
enclosure of her own house. A way seems open for someone
to replace the present oil-mill with some such machine as that
with which Messrs. Thomson and Mylne supplanted the

wooden
Improvement by
transferencs of
use ol native

implements,

sugar-mill.

'

294. But* improvement in implements, or rather in the
cultivation by their means, need not always proceed from
outside existing Indian practice. Sometimes it may ba found

Sugar-mills, Evaparating'pans, Oil-mills,

<&a,

2^9

that in a particular district an implement is unknown, or is
inferior to one in use elsewhere, and. improvement may be
effected by the transferenQ? of practice.,, ^t a little distance
from Ferozepore, on the way to Ludhiana, Mr. E. B. Francis
showed, me some light sandy land on which, when ashp^fer of
rain falls soon after sowing, a crust is very apt to form, so
that the young shoots cannot force their way through it.
This is especially the case with barley, and rather less with
wheat when it forms, the^ people^ habitually re-sow the crop,
for, they have no implement corresponding to, a harrow.
I
have instanced how careful the Behar indigo planter is to
break up this crust the instant it forms, using a bullock-rake
or harrow having spikes some 8 inches long, and penetrating
about 2 inches into the, soil. An implement of this kind, if
introduced at Ferozepore, would entirely dispense with the
necessity of re-sowing.
The improvement here would consist
in a transference of native methods, not an importation of
foreign ones. Ai similar instance is th^t of a seed-drill for
" dry " (unirrigated) cultivation. In the northern or Telegu
portion of Madras such a drill is used, but not in the southern
"
or Tamil portion, where the grain is sown broadcast on " dry
,

;

land.

;

,

1

;

J

295. ExperimehtalFarmshaveinsotrleCa^es been, and ought

Trials of implemeuts at

to be still more, the places where different implements,.3hould Experimental
Farms, aud di&be put to thorough tj^stg. Subsequently they might 'be the tribu*-ion of
implements
by
centres for distri^ytipp of such implements as had been found them.
to be really beneficial, an,d which the rdiyat Woiild be able to
avail himself of. .But much more care must be' exercised, I Need of greater
,

think, than hasb^en given in the past, before a machine goes
out with the Farpa's impvi'matuy' on it. If it be found to be
useless, or if it be. beyond the raiyat's reach, it will not
redound to the Farm's credit, nor to that of the Agricultural
Department of the Province. I have seen at Experimental
Stations implemqitts; wj^jiph ther.e was not the remotest chance
of the raiyat evier using, and, unless these are really required
for the economical management of the Farm, their presence
for demonstration purposes is a useless expense.

296. In conclusion, I would remark on the desirability of
'employing in agricultural enquiries men of scientific attainments, such as engineers,; chemists, botanists, geologists,^ fee,
whichever the circumstances of tlie cape demand. If this be
not done, such experimental trials will lose the greater part of
the Value that might attach to them, and there will be no
guarantee as to their being properly, that is, scientifically,
conducted. On the other hand, real value may be derived
from such experiments when carried out on a right system,
and with scientific help. It is most desirable, therefore, that
Agricultural Departments should employ in their enquiries
th'e

aid of skilled experts.

p3

care than in the
past.

Desirability of
associating men
of soieutific

attainments with
agricultural
enquiries.

"'
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297. In considering the differences of agricultural practice

which arise from the possession, in oiie disttidt, of implements
unkijowii, in another district, we have passed entirely beyond
the second main division of differences laid down in Chapter JI.

No

longer do externa^ surroundings enter, biit

Vrith'

the third division that

we have

ences which arise directly from

want

account the people can do

,i.On this

to do,

altogether

it is

viz.',

the

differ-

of knowledge.

little

,.,

or nothing to effect

improvement, while, from the peculiar conditions of Indian
agriculture, the

Government

cajiinqt'

do .much either.

do not think that .there-is any great' scope fof
•'''
improvement i'n the raiydf's farming implementsi ''
(

In brief

,

I

Further, -jvhere any improvement

is

possibly, it will

mainly from wii<hout .and not from within,
cation of

Western science

to native

i. e.,

by th&

come
appli-

ways and requirements.

Very occasionally only will it bie possible to. extend; the use
implement already in use in one parti but unknown

of a native
in another.

The introduction of the Iron Sugar-mill has, however,
clearly shown that marked benefit may arise from the
employment of inachinery of Western origin, provided this
Tie

carefully adapted to' the needs of the Native.

Unless this

provision be taken failure will certainly result,

Similar

benefit

may

restilt.

from

the

,

use

evaporating-pans for sugar-boiling, and there

is

of

shallow

an opening
i

for a portable oil-pressing mill.

j

Although in some instances deep ploughing is advantageous,
this ,is not generally the case in India, and I do not ,thin]^ that
iron ploughs will take the place of the native

wooden ones
and repair can be met;
For winnowing machines, chaff-cutters, and corn-grinders
,

until the difficulties as to initial cost

may be open, but other implements, such as
mowers, reapers, threshing machines, elevators, bone- mills,
cream-separators, &c., a use will' bnly be found on large
Estates, Grass Farms, or in towns.a limited future

'

'The work of .Government in connection with the introduction of new implements is to submit them to exhaustive
trial at

Experimental Farms, -and to work them side by side

with the native methods.

'"

Conclusions.

advantage of a new implement

If the

strated,

make

its
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clearly

is

demon-

then the Provincial Agricultural Department should

Farm

ment, and

its

the centre from which to distribute the imple-

Shows the means

of exhibiting the machine at

work.
,

In conducting any exhaustive

culttiral

trials

the Provincial Agri-

Departments should make use

of

experts in the

particular branches of science connected with the enquiry.

RECOMMENDATIONS.
298. I recommend
The exhaustive

rkcommendaTIONB.

:

trial of

new Implements

at

ment Experimental Farms.
The associ£|,tion, in trials of Implements,
specially skilled in the respective

Governof

men

sciences

con-

cerned in the enquiry.

The distrib^Tjition of approyed Implements from
Government Farms, and the utilisation of Agricultural Shows for demonstrating the working of
,

such Implements.,

P 4
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Crops and
CULTIVATIOy.
Scope of this
cliapter.

Possibility of

iiuproTemeut.

A

299.
DESCRIPTJION, either of the crops of India or of
their cultivation is not called for in my Report, and I shall
therefore only deal with these matters in so far as any
suggestion for their improvement can be made.

300. I have tematked, in earlier chapters, upon the general
excellence of the cultivation the crops grown are numerous
and varied, much more, indeed, than in England. That the
cultivation should often be magnificent is not to be wondered
at, when it is remembered that many of the crops have been
known to the raiyata for several centuries rice is a prominent
instance in point. Yet, that improvement is not impossible
may be seen in the spread, within recent times, of indigo and
jute cultivation, the introduction of tea-planting, the raising
of the potato and other vegetables, the growing of maize, &c.
;

;

301.
Changes produced
by export.

Increase In wheat
area.

The in cyetising demand^,

of, othef,

oil-;see4?. cojttpn, &c,, jtiaye .exercised

countries for wheat,

an impoijtant influence upon

the systems pf I^dig,n ,agi:iculture, and, whereas the raiyat
formerly looked to. his field yielding him a crop which would
provide grain for himself and his family, as well as straw for
his cattle^ the element of export ,h^^ PiOw;, entered into his
c£ilculations, and has marked changes in the kinds and extent
of the crops grown.

Thus, in the Punjab, in the year 1888-89 alone, an increase
of 11 per cent, was recorded in the area devoted to wheatgrowing, no less than 54 per cent, of the rabi or wintercropped portion, or 31 per cent, of the whole cropped area of
the year, being now' taken up' by this cereal.

In the Hoshiarpur district, sugar-cane is no longer
considered the best-paying cTop, but it's place has been taken
by wheat, sugar-cane coming next in importance, and then
cotton.

Review of improvements in
cultivation dis-

cussed in preceding cliapters.

302. In the preceding chapters much has been said in
regard to improvements which can be eflf^cted in crops or
in cultivation, through internal and external means.
It has,
for instance, been shown that the breaking down of caste
prejudice would induce better cultivation that the exterision
of systems of irrigation and of embanking land, together with
improved working of the taccavi* rules, Would enable larger
crops to be grown and that the better conservation and
increased supply of manurej the provision of " Fuel and
" Fodder Reserves," the growing of fodder-crops, the better
;

;

•

S«e footnote page 81.

Fallowing, MiXed-cfiopping, Rotation.
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breeding of cattle, the adoption of certain implements, and
other means, would directly improve agriculture. I will not 1^^^^^"*
refei again to these methods in the present chapter, but will
confine myself to a consideration of possible improvements
not already treated of, and which are of a kind more nearly
connected with the individual crops themselves.
Such
improvements are those which may result from the practices
of fallowing, rotation, selection and change of seed, or from
the introduction of new crops or new varieties of crops, the
extended cultivation of particular crops, and so forth.

303. When discussing, in Chapter V.; the question as
whether the soil of India is becoming exhausted or not,
I referred to the practices of Fallowing and Rotation {see
paragraph 49). The more special treatment, however, of these
subjects comes in here.
Fallowing is quite well known to the
Indian cultivator^ and its value is understood, but the practice
of it is greatly reduced by the pressure of population on the
to

Fallowing
Jp^^edy?"""*'''*

land, and by the increasing demands made upon the soil.
The
instances cited in paragraph 50 bear testimony to this, although
the evidence also shows that the raiyat will fallow his land
In some of the cases quoted, a prolonged
if he can aiford it.
fallowing and renovatibn of. the land was effected by allowing
it to revert to its original state of forest and jungle, and then,
after a time, clearing it for crop-grbWing.
.A,s population
presses and cultivation spreads, fallowing will, of necessity,
be employed even less than at present, and, therefore, it is
The raiyat will do
of no use to advocate it as a remedy.

as I have said,
obliged.

it,

if

he can afford

t6,

and he

will do it

if

he

is

304. It is quite; a mistake to suppose that Rotation is not
understood or appreciated, in India. The contrary is the case.
Frequently more than one crop at a time may be seen occupying the same groupd, but one is very apt to. forget that this
It i^ not an
is really an instance pf rotation, being followed.
infrequent pracfcice,|Wlipn| drilling a cereal crop, such &,& juar
{Sorghum vulgar e) or spmp other ii^illet, to put in at intervals
a few drills of some leguminous crop, such as arhar {Cajanus
indicus). The graiii crop grows the more rapidly and keeps
the other back it is duly reaped when, ripe, and the land
which it occupied is then, ploughed. The pulse crop, thus
free to extend itsejf, grows on apace, spreading partly over
the intervening area, and becoming the crop of the field,
The next year the
until, in due time, it ,to,o is rejaped.
same " mixed crops " may be ,sowp again, and thus to the
casual observer it might, appear tl;iat continuous cropping was
being pra,ctised, Thip, however, is not so, for there is a perThis is, perhaps, the
fect rotation of cereg,l a.nd legume.
simplest form of rotation, but there a,re many more complicated than that of "mixed-cropping." The latter, however,
has the advantage of providing against the fluctuations of

"Mixed

crops."

,

,

•

;

,

Advantages
cropping."

of
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season, for, should one crop from any reason fail,- the' other
will probably stand and cover the ground.
This is (a
matter of no small moment, seeing that a raiyat's entire
holding is only a few acres in extent, and that it has to feed
him, his family, and his cattle, and to pay the rent as well.
In an experiment made at the Bhadgaon Farm it was found
that a greater profit was obtained by intersowing cotton with
judr or arhar than by growing the cotton alone.
" Mixed crops " are not confined to two in number on the
ground at the same time, but several sorts may be sown
together; for instance, wheat, barley, and gram (Gicer arietinum), or these with rape {sir son) as well. 'Wheat and gram
often occur together, so also wheat and linseed, the latter
frequently fringing the wheat field, and thus serving to
keep cattle off, inasmuch as they will not touch the
growing linseed. Cotton with judr, cotton with arhar, and
wheat with mustard, are other instances of "mixed crops."
There are many systems in ordinary use which are far more
;

complicated than the above. For instan'de, not only may
there be the rows of crops side by side, as nbticed above, but
the alternating rows may themselves be made up of mixtures
of different crops, some' of them quick-growing and reaped
early, others of slower growth and requiring both sun and
air, and thus being reaped after the former have been cleared
off.
Again, so^e are de^p-robted plants, others are surf acfe
feeders, some require the shelter of other plants, and some
The whole system appears to be one
will thrive alone.
designed to cover the land, and thereby to prevent the bareness and consequent loss to the soil which would result from
the sun beating down upon it, and from the loss of moisture
It; is known also that the process of
which it would, incur.
nitrification in soils is much more active when a growing crop
is on the ground than when the latter lies fallow.

305, In mqst parts it will be found that, whilst rotation is
no regular order in the crops forming a rotation is
kept to, but that considerable latitude is exercised in their
Nevertheless, the crops will generally be found to
choice.
follow certain rules of rotation, such as ce.real after legume, and
fruit-bearing crop after bulbs. The one crop with which
rotation is not practised is rice. Why this should be so may
be better uhdei'stood when the conditions under which rice is
grown are considered. Rice flourishes on silt-renewed lands
that need little or no manure, and which are plentifully
supplied with water. The water itself, by its constant renewal,
probably makes the soil-cbnstituents more readily available.
Under these circumstances the rice plant becomes semi-aquatic
in character, and is more independent of manure, and of the
manurial benefits effected by rotation. Differences in the
mode of cultivating rice may, however, be followed thus, in
some parts of Bengal it is the rule" to sow rice broadca,sted
one year, and transplanted the next.
prBiCtised,

,

Botation not
practised with
rice.

;
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306. The following are instances of Rotations practised in

,

aifterent parts

:

practised.

In the Punjab
Oil "dry" (Jamni) land.
:

.

.

instances of
Rotations

Oh

Wheat

Fallow.

Cotton.

Wheat and

Senji (a millet),

gram.
Clui7-i (fddder judr).
Fallow.
Fallow.
Wheat and gram.

1.

Punjab.

2.

North- West

rich land.

or barley, with gram

and oil-seeds.
Judr or hdjra, with

Sugar-cane.
Maize.

Wheat.

Fallow.
Fallow.

Cotton.

Wheat or

pulses.

barley (as above),

Judr or hdjra (as above).

Gh^ri.

In the North- West Provinces

:

Indigo.

Millet.

Barley and peas.
Fallow.

Fallow (green crop ploughed in).
Wheat or other winter cereal.

Wheat.

Millet.

Provinces.

In BengaiT:

3.

'

Bengal,

In Lohardaga, on uplands.
1st year,

marua

2nd „

gora (rice).

3rd
4th

urid (pulse).
gondii (millet), followed

„

„

(armillet).

by an

oil-seed or pulse.

In Palamau.
(a)

Cotton.

1.

Maize or some

2.

Gringelly (oil-seed).
Kodo (millet).

2.

Wheat

3.

A

3.

(J)
millet.

,

,

1.

for

two

or three years.

legumihous crop for a year or
two.

In Dacca.
(a)
2.

Potatoes.
Rice or jute.

3.

Chilies.

1.

(6)
1.

Jute.

2.

Tobacco or a pulse crop.

i

In the instauce from Lohardaga there is a four years' rotation, giving five
of which tiree are cereals. In Palamau the same cold-season (j-afii)
crop, whether cereal or pulsej is never grown oh the same land for more than
two or three years successively, but it is always followed by a rafii crop of
a different character or growth.

,

{iro{)s,

i

Ih the Central Provinces:
Jadr, kodo (a millet), and ar'har (pulse)

Central
Provinces.

'

IWlie^J;,.,

,

'

4.

Sown together.

,

In Bombay
In Gujarat.
:

.

1.

'%
3.

5.

In M4him.
Betel vine, two years.

Cotton.

1.

Wheat

2. G-inger.

or judr.
G-ram or some pulse.

3.

Sugar-cane.

Plantains, two years.
5. Rice or rdgi (Iqc. ndgli), on rdbed
seed-bed.

4.

In Surat.
1.

2.
'

^a« hemprploughed in and
lowed by sugar-cane.

fol-

In the Konkan, on

hill land.

Sugar-cane.

wiih arhair ot some pulse.
A' pulse crop.

Ndgli.

B: f-RioA

1.

:i;

2.

Warai (a

3.

Niger seed (oil-seed), then Fallow

millet).

for five to six years.

Bombay.

Crops and Cultivation.
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A general, rule

in " gardeu-land " rotation in GrujarW is
"Tap-roots follow fibrous, and chat whicl^ bears fruit should follow
"bulbs."
Thfi rotation instanoeil at Mahim is a seven years' course on " gardenland," but another, of five years' duration only, is made by the omission of

betel vines, and
6>

In Madras

Madras.

is

:

also practised' largely.

:

i,.,

,

.

In Coimbatore, though there are variations caiised 'by early or late
rainfall, a frequent practiceon "dry" land is to sow ejiolum {Sorghum
vulgare) or gingelly {Sesarnum indicum) in May, to reap in August, and to
follow in October with cotton or grim. On " garden land " rdgi {Eleusike
Corocana), sown in May, is followed in October or November by tobacco,
and this by cholum in the next April. Sug^ij-cane is followed by cereals.
it is sown
In Tinnevelly, cotton succeeds hamhu (millet) and pulses
with the cereals, and remains after that crop is reaped.
;

Improvement
of Rotations,

307- Sufficient pi-oof has now been given that rotation of
Whether the
crops is both understood and practised.
rotations are of the best kind, or whether they might be
improved upon, is another matter, and one upon which my
liinited knowledge of the crops and their haibits does not
allow me to give an opinion. I have frequently read statements as to inferior cultivation teing the result of injudicious
rotations, but I have' seldom seen any suggestions as to what
shhuld be done instead. Much must depend on the climate,
the nature of the soil, the facilities for water and manure, &c.
In England, the lise of iartificiail Hltoures enables great
liberties to be t^kfen'with 'rotation, and' msty even cause it to
be partly suspended iii case of the inatket favouring the
growing of a particular fei'op: Iii tke sa'm'6 way it is more
than likely that the Va'-iJ/af will, in'^^enerEt]; be the best judge
c ^
of what his land can (^o;,
.

<

.

>

Selection and

change of

seed.

Not generally
practised.

308. Though the 7'ai2/«^ may have little or nothing to learn
about rotation, he is very ignorant in regard to selection and
change of sfe'ed. In this f^sp^Ct the Indian cultivator might
well follow the European planter, as, for example, in ihe careful
selection of indigo seed.
EV6n in Gujaii'fit (Bombay),^ where the
indigenous cultivation is excellent, tne benefit of selection and
change of seed is not appreciated throughout Bengal it is
unknown, except in the case of indigo. The'Hoshiarpur (Punjab)
Settlement Report says, " It is to be regretted "that the cultiva" tors should ordinarily exerciseisoflittle care in the selection of
"seed for their crops." TheRawaL Pindi Settlement Report
speaks of the absence of careful sfeed selection by the cultivators.
The same neglect, is shown in the Central Provinces
both here and elsewhere this is especially the case with cotton
indeed, the complaint that the long-stapled varieties, such as
Broach, are deteriorating, is traceable to the want of selection
of seed, or rather to a mixture of seed lieing given to the cul;

i

tivator to sow.

There are several proverbsj such as one which Mr. Benson
found current in Kurnool, pointing to the desirability of
selecting seed.

"

As you give

gifts to the deserving, so select

.
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Selection of Seed.

seeds for your soil," runs the proverb, but the practice is
different to the precept, and seed is not habitually selected.
and again selection of seed is practised to a certain
extent. Thus, in the Rawal Pindi Settlement Report Mr. F. A.
Robertson points out that the Arains or Malliars are the best
cultivators, and that they select their maize seed.
The
crop is, in consequence, far superior to that grown by the other
cultivators. He adds, " Wha,t is wanted is careful selection of
" seeds by the cultivators, and the fostering care displayed
"by the Malliars in bringiiig!their crop to maturity."
At Hoshiarpur I found that, when juar was grown as a
'

Now

fodder-crop, fresh seed
district, viz.,

was obtained every year from another

Ludhiana.

It is very certain that if more care were taken in the selection of potatoes for seed, and in change of seed, the crop might

be greatly improved.
309. The root of the mischief lies in the system by which
the cultivator is not his own seed merchant, but is entirely
dependent on the baniya, ffiahajan, or similay individual of
the money-lending class. These men supply the raiyat with
seed, charging interest a,t, an exorbitant ra,te, for they know
The
that he must havei seed pr plse he cannot grow his, crop.
accounts between merchant ,ai^d cultivator, tbus begun, over
seed transactions, are seldom allowed to lapse, and often
assume enormous proportions, leading t(^, niortgaging of land
and, other evils. It is in this that the utter improvidence of
the raiyat is shown, and tb9.t he frequently becomes a prey
to the money-lender.
Halving saved, no seed for himself for
resowing, and having no money to purchase elsewhere, he has
recourse to the means so ready at hand, and the land is
practically charged with an es^travagant. burden, jandi one of
the raiyat' 8 own creation. It is strange, indeed, what a hold
the money-lenders, have, on the people; in' one district, of, the
Central Provinces I fojind well-to-do cultivators, who could
easily have purchased their seed in the -open .market or
from other cultivato;i?s,, but who, nevertheless, went, to the
inahajan for it, because they likedi to be on good terms with
him so they regularly borrowed from him, and paid him back
.<
..
at the end of every half-year,
.

The cause
°°°

™

of the

Money-ieuaers.

improvidence of
'hermyof.

,

,

,

i

;

.

Mr. Fuller, in one of his Reports, says, "

Borrowing seed-

" grain is incompatible with improvement by seed selection,"
and this is strictly true. But the practice has becoine almost
universal, and the inahajan is a regular institution, so that

to any great extent unless
alteration in the raiyat himself.

improvement cannot proceed

In the case of cotton, the cultivator

sells

both

by an

fibre

and

seed, and the graih' merchant, receiving many small lots of
seed, often of different varieties, mixes them up together.
Later on, the grower, buys back the mixed seed and sows it,
and, thus, purity of seed and uniformity of quality are alto-

gether

lost,

c»useofdeteriora-

"""

"' ""''*°°-
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310. As the raiyat, even under the best of circumstances
can hardly free himself from resorting to the money-lending
grain merchant, because he has nowhere else to go for. his
seed supply, it becomes one of the most' useful acts -which
Government can do, to provide the cultivator with seedji.pr
:
rather,; with the facilities for obtaining it.
The business of a seed merchant, as understood in Europe,
is unknown in India, and I do not think that there would be
any scope for it, even if it were desirable to introduce iti
But Government, by means of its Farms, might serve a most
useful end in growing pure seed and in making it available for
This has not been altogether
distribution to cultivators.
neglected in the past, and the Cawnpore Farm of the NorthWest Provinces especially, and also the Farms of the Bombay
Government, have done good work in showing the advantage
of selection and change of seed, and in the establishment of
distributing centres for good seed. But much more extended
action is required before the cultivator can be rendered independent of the grain merchant. The Farm at Cawnpore
cannot now supply enough seed to satisfy the demands made
upon it. There ought to be not only Experimental Farms,
but Seed-growing Farms, where the raiyat could buy pure^ and
good seed at a moderate cost, instead of, as he does at present,
going "to the bazar and getting what he thinks looks best. If
the experiments at some of the Government Farms were
curtailed, and more land were laid out in producing selected
seed for distribution to the district around, I think more good
might be done. This work does not imply the existence of a
distinctly experimental farm, nor of a skilled' staff, but there
might well be, under Provincial Agricultural Departments, a
Seed Farm in each district to provide for the requirements of
that district.
>

Good worli
already done.

Extended action
needed.

The Bombay Agricultural Department

.

distributes seed in

Sind to zemindars on the simple condition that the. amount
of seed given is subsequjently returned to Governmenti
At Nadiad the local Agricultural Association has established
a seed store in the town, for the sale of selected ^eed at cost
The plan is slowly making way with the cultivators.
price.
Court of Wards' Estates, again, would be very suitable
places at which to grow selected seed, and they might act as
distributing centres for the supply of seed to the neighbour.

hood.
Facilities should
be given for
purchase of good
seed.

Not only must the seed itself be available, but encouragement and facilities must be given to the purchase of ,gQ0|4
seed.
The system of tacoavi* advances ig applica,ble to tjie
case of seed-purchase, equally as to the digging of wells and
purchase of cattle. But in the case of seed, advances are given
only in time of scarcity, and not in ordinary times. There
would be no need of such restriction if Government became
the grain supplier. As long as the cultivator resorts to the
money-lending grain merchant the working of taccavi advances
;

*

/See

footnote, page. 81.

;o;:

Seed Distribution

—

ilSfew

Varieties
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for purchase of seed will be unsatisfactory, but if Government
were to supply the seed from their Farms or from other
distributing centres, the cultivator might be freed from
having to resort to the baniya.
In other words, Government might practically become the haniya themselves.
311. Improvement may be effected not only by selection
and change of seed,.bu,t;by the intrpduction of new varieties.

Introduction of

new

varieties.

Experimental Farms have, in this matter also, done very
work in showing what new varieties are likely to ha,ve
any permanent value, and in some cases considerable benefit
has accrued from their distribution. At the Cawnpore Farm
other varieties of wheat than those^.in loca.1 use have been
tried
the Muzafi'arnagar variety, in particular, meeting with
considerable. success,. Thus, in 1888-89, about 40i000,lbs, of
Muzafi'arnagar wheat were distributed, and over 7,000 lbs. of
useful

,

;

seed oats. The Bombay Agricultural Department also does a
very considerable work in trying new varieties pf seed. The
1888-89 Report states that a ,spf t white variety of wheat from
the North- West, aft^r acclimatisation, was distributed to 65
zerfiindars in Sind. It proved very successful, and 2,815 acres
in the N£ra Valley (being one-eighth of the total wheat area) had
been sown with it. It is found to ripen quicker, to yield more
grain and more straw, and to be less liable to "rust " than the
hard local variety besides, the price obtained for it is Rs. 2
As. 14 per maund, as against Rs.-2 As- 8 per maund for.the
:"
Sind wheat. The Report further says
the experiments show
" that the interchange of seedbetween various Provinces is most
" successful."
In Reports, pf. the,, Bengal Agricultural Department it is stated. tha,t .Buxaj; wheat Ji^'S been successfully
introduced into Bhagalpur, and- has prqduced a ,^heat w,hich
fetches quite 6 annas a maund more than the local grain.
;

:

—

Mr. Ozanne, the Director of the' Bombay Agricultural
Department, has made many experiments with a view to
improving the quality of cotton produced in the Presidency.
American varieties of cottoH have been acclimatised at
Dhdrwar, and then transferred to Ehfindesh and other districts,
and an endeavour is now being made to perpetuate the longstapled varieties of Berar cotton known as bani andjari. It
is found that the American varieties give a smaller yield until
they have been acclima-tised toia district, and hence the cultivators do not care to risk the immediate loss incurred. This
militates against the spread of the growth of better varieties

2.

Cotton.

of cotton in India.

very certain that, not in wheat and cotton alone, but
maize and sugar-cane cultivation too, improvement may be

It is
in

Maize and
®°''°^'™™s.

effected by the introduction of varieties new either to a particular district or tP the country.
It is necessary, however, to interpose a caution against Need of caution
"^
trying changes of this kind on any but an experimental scale mSS^.
There should also be some prima facie indication,
at first.
such as would be derived from a similarity in ihe climatic
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conditions of the respective regions, that the transference is
one likely to succeed. The unsuccessfill attempts to introduce
English wheats into India are instances of want of understanding of the relative conditions of English and Indian
agriculture,- and Provincial Departments of Agriculture would
do well to consider these before they accept the assurances of
enterprising seed merchants in England. The season in India
is too short for English wheat to mature, and, although grown
in the cold season, the wheat does not (except in the hills) lie
under snow, nor is it subject to severe frosts. Consequently,
20 to 30 days of heat will cause it to grow rapidly, and if the
grain be not formed by February the crop will be prematurely
ripened.
What is wanted is not so inueh to try exotic or im-

ported seed, which may be good one year and fail to produce
good results the next, but to try indigenous varieties which
have already been found by the experience of other districts
to be well adapted.
TTse of Experi-

mental Farms
in distributing

new

varieties.

Introduction of

new

crops.

When, however, a new variety has been found to be, beyond
doubt, superior to a local one. Experimental Farms can do a
most useful work in distributing the new seed; as also in
selecting and perpetuating pure and good local varieties.
312. It is not alone in the introduction of new varieties,
but also in that of new crops, that improvement is possible.
Here, again, Experimeijital Farms have not been backward,
and. though it may be asked how many of the new crops tried
at these Farms have ever been fairly introduced, I maintain
that such work of enquiry is a legitimate one, and that it is
the necessary fate of all experimental work that only one or
two things out of a hundred tried may possibly succeed nevertheless, the, record and observation of what has been done will
not be altogether thrown away. It will be known what has
been tried, and so need not be tried again also, what may
possibly succeed under other circumstances.
Introduction of new crops may take place in two directions.
The crops may be either entirely new ones to the
country, or merely new ones to the particular district.
The history of the present crops of India is one telling largely
of importation
such imported crops are, the numerous
millets (the principal food grains), maize, tobacco, tea (though
the shrub was subsequently found and cultivated in India),
coffee, the potato, and many other kinds of vegetables.
There
is, therefore, no reason why other crops should not be imported
also.
At Government Stud Farms lucerne has been introduced
with much success.
Where a crop is not known to one district, but is to another,
improvement may often be effected by the transferenc eo e
practice.
There is little doubt that the cultivation of th
potato might with advantage be introduced to fresh districts.
At Salem (Madras) vegetables such as the onion, the pumpkin, the egg-plant, &c., are grown in profusion, but the potato
is not raised the people say they do not know how to cultivate
;

;

;

;

—

I^ew Crops

—-Diseases of Crops.
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Wheat migl^t be grown in parts of Eastern Bengal where it
not now known. Oats might usefully find a wider sphere
thanithey occupy at present.

it.

is

313. An impetus can, in some cases, be given to the extended
cultivation of remunerative crops, such as sugar-cane, potato,
&c. This will," however, result rather from the adoption of
better modes of cultivation or of manufacture, than from other
means. At Dongasara, in the Central Provinces, I found evidences, in the disused stone presses still lying about, that
sugar-cane was formerly grown here, but now it is not cultivated.
With the help of the new iron sugar-mill the cultivation of
sugar-cane might once more be profitably followed. Potatoes
grow very well in Dacca, but the acreage under this crop is very
small, and might readily be increased.
I believe that good
may be done- also in increasing the variety of crbpis grown, and
in obviating thereby the placing of so much dependence on one
crop alone. Tanjore, for example, depends practically upon rice,
Bellary upon cotton. If other crops were more extensively
cultivated, the consequences attending the failure of the staple

^''it™^^",,''*,

existing crops.

crop would be minimised.
314. I wish to note here the desirability of gaining more
knowledge as to the diseases to which crops are liable, and,-of
the injurious insects which attack and destroy them-. It is
satisfactory to note that 'the Government of Indiia have, with
the co-operation of the Trustees of the Indian Museum, Calcutta,
made a beginning' in this directioil, and that the services, of
Mr. E. C. GoteS,' of 'the Entomological Department of '|,)i§
Museum, have been utilised, not only for teaching at the Forest
School, Dehra, but also for' investigating the history and
prevention of insect attacks on plant life.
The valuable services wliich, in England, Miss E. A. Ormerod
•

Diseases of crops,

attacks!"

has rendered to agriculture, may be t&,ken as illustrative of
the good that may be done similarly in India.
315. There is stilj'muc'h to learn in respect of the OiUt-turn of Out-tm-n oi crops.
Systein of "crop experiments,". 0T,«xperi-. oop experidifferent crops.
mental cuttings, is conducted in the Bombay Presidency and. "'="*'•
in a few other parts,' aiid has been found useful for S&ttlemeiit
purposes. The trials are conducted by Di^,trict Officers,, the
crops over small accuratel3''-measured ar^as being cut, and
the produce weighed. The object iS npt only to get to. know
the yield of different crops, but also tp find out the incidence
of assessment on the value of the gross produce, and thereby

A

In a
to ascertain if the land-tax has been justly estimated.
few cases further special experiments over entire holdings are
made, for the purpose of ascertaining whether a fair return
Considerable difficulty,
is given for the cost of cultivation, &c.
is

experienced in gfetting these trials carried out accurately,

and the returns need to' be subjected to careful examination
and criticism before being accepted. I, regard the work, however, as a very desirable one to carry on, for, by the compilation of these returns, considerable agricultural knowledge may
be gained as to the yield of crops
y. 2i266.

Q

in"

different parts of a Pro-
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vince, as well as of India generally, whiles, as stated,
will also be found useful for assessment purposes.
Transference of
meHkiii.

they

316. Improvement, both in crops and in their cultivation, may
be eiFected by a transference of method from one country or
locality to another.
The introduction of new crops and of

new varieties affords in itself
by transference of method.

instances of this

improvement

Many of the improvements which I have summarised in
paragraph 302 come under this same head, and are connected
more or less nearly with cultivation; I shall, therefore, only
give now some improvements which are directly concerned
with actual crop-growing.
ImproTemeut of
lice cultivation.

Sowing

of rioe.

many varieties, is not sown in the same
everywhere. Sometimes it is sown broadcast, sometimes
it is transplanted from seed-be,ds.
It is known that the outturn of transplanted rice is greater than that of broadcasted,
and only the better varieties of rice are used in the former
case.
Yet there are districts where transplanting is the rule,
others where it is not, and the question naturally arises
whether the better practice might not be successfully introduced into districts where it is not known.
Mr. Fuller
pointed out to me that- rice is sown broadcast in the Raipur
and Bilaspur districts of the Central Provinces, and is not
transplanted even on the best lands.
Enormous waste of
seed is thereby incurred.
In the Sambalpur and Bhandara
districts, on the contrary, rice is very extensively trans317. Rice, in its

way

.

planted.
Manuring

of rioe

lands.

The rice cultivation of Tinnevelly is far superior to that of
Tanjore, and the out-turn is much better. The difference is
the result of the inferior cultivation in Tanjore. Whereas in
Tinnevelly it is the rule to manure the land by ploughing in
green crops, wild. indigo, &;c.', this is nbt done in Tanjore.
The practice of manuring rice land is now becoming much
more frequent. At Ahmed abad I found that it was the rule to
manure with cow-dung tank silt was also used. At Belgaum all rice fields are manured with cow-dung, and with
ashes from the villages.
Again, in the better districts it is the practice to plough up
the land directly after the rice crop is cut. This is done in
Tinnevelly. Before being told of this, I had, when in Tanjore,
been struck by the hard and baked surface of the rice fields
after harvest, and I could not help thinking that an improvement might be effected if the land were plotighed up while
If the land is left to get hard
the moisture was still in it.
and dry, evaporation is more rapid, and when rain comes it
is not so readily absorbed as when the land is- in a finely-tilled
state. Butifthefieldweretobe ploughed after harvest it would
be easy to work, the stubble would be allowed to rot, and to
mingle with the soil, subsequent ploughing would be rendered
much easier, and a quickly-growing green or "catch" crop
might be meantime sown. This is not universally practicable,
I am aware, but there are very many parts where it might be
;

Plougliing of rice

lands directly
after harvest.

Improvement of Riae Cultivation.
done quite well.
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At

Shiyali (^Tanjore) the cultivators allowed
in February; a crop of grain might
be sown and reaped green in April, but they said it was too much
trouble to do it.. Later on, I heard of parts where this was
actually done. At Mahim, if there is enough moisture after the
rice is off, a crop of gram, and sometimes even of castor
(iRicinus commums), is sown. At Belgaum almost all the rice
land gives a second crop, either of peas, lentils, or barley. The
seed is thrown on in the rough, and there is no great preparation of the land beforehand. I find that Mr. Nicholson, in
speaking of Coimbatore, remarks on the advantage that would
follow the ploughing of waste lands after harvest in November, thus enabling the November rains to be more utilised.
From the Reports of the Bengal Agricultural Department I
take the following
,

was cut

that, after the rice

:

"

Rice has been so long cultivated that there is little to teach the
" raiyats, but those of oae part can learn a great deal from those of
" another e. g., the Burdwan raiyat always uses oil cake. Again, ploughing
" of rice lands after harvest, to weather and sweeten the soil, would be an
" advantage
in parts of. Bengal raiyats spread hide salt to get
;
" rid of what they call a disease,' but which is really the consequence
" of leaving the land unploughed."
,

;

'

Great waste of seed in sowing rice is undoubtedly often
incurred.
Mr. Nicholson fojind that in Coimbatore 80 to
100 lbs. of seed-rice per acre were used in the transplanting
process he estimated that, on the 87,000 acres of rice land
in .the district no less than 3,100 tons of seed, costing
Rs. 1,40,000, were used.
Mr. Sabanayagam Mudliar is also of opinion that far more
rice is used in sowing than is necessary, and at Shiyali he adopts
much thinner seeding than is usually practised around him. As
instanced above, there is much waste of seed when, as in the
Raipur and Bilaspur districts of the Central Provinces, rice is
sown broadcast, instead of by transplantation,
Inferior cultivation of rice is sometimes due to the fact

Waste of seed
sowing rioe.

i

;

that water is allowed to stagnate on the fields this is the
case at Dacca, and I have also seen it at Ferozepore.
There is
Httle doubt that water is frequently shamefully wasted
in rice cultivation, and, though plentiful water is requisite,
stagnation is harmful to a crop.
Mr. Nicholson says
" The difference between a paddy (rice) field and a swamp is,
that, in the former, water is not allowed to stagnate on the
" surface."
He instances that as much as 12 feet depth of
water is sometimes used in a single season for rice cultivation.
It might be possible to effect improvement by a transference
of practice in respect of the moderate use of water.
I mentioned in paragraph 131, when speaking of rah cultivatioUj that in some parts of Bengal, where soil is poor and weeds
predominate, a kind of rob, process is used, all manure being
burnt before it is put on, the land. In other parts this process
is not employed.
In Bombay the reasons for use or non-use
of the rab process are well understood, but this is not the case
in Bengal, and it is quite possible that a transference of
;

Excessive water
used for rice
cultivation in

some

parts.

:;

'-'

,
'

q"2

'

i24ft enltivotictn

of rice.
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Cultivation.

method in this respect may be followed by
where the system is not known.
Ear); grazing Of
rice

by cattle.

Possibility of

improvement of
rice cultivation

iu some parts,

Improveme*it
iu cultivation
of sugar-cane.

ijtifetent Systems

of sowing sugarcane.

Advantage
Mitariclifs

of

An actual instance of

benefit in parts

the adoption of transference of method

The Burmese
Sir Edward Buck.
rice-growers often complained of the crop getting too tall,
and of the seed dropping out, but when some Behar cultivators
came and settled in Burma they introduced the practice of
letting their cattle graze over the young rice, thus keeping it
back. This practice was thereafter followed by the Burmese
cultivators with success.
Thus, even with a crop of such ancient cultivation as rice,
there is, in some parts, room for improvement of its cultivation through the transference of the pi-actice of one locality
to another.
was mentioned

to

me by

much

that one district can learn from another
The native method
of sowing sugar-cane is to plough the land some 12 to 14 times,
the plough going round and round the field and forming a
Next, the field is levelled,
fine seed-bed 4 or .5 inches deep.
and the cuttings of seed-cane are scattered broadcast over
the surface. The seed is then lightly covered over with soil.
In consequence, the cane grows irregularly, and a jungle is
formed weeding cannot be properly done, and air and light
cannot properly penetrate.
The Mauritius system is to place the cuttings in holes about
9 inches deep, placed along rows 3| feet to 4 feet apart,
or else to lay the cane along channels or furrows in the bottom
of which the manure is put, and the cane above it.
The
" hole " system is mostly used on undulating ground, but the
" furrow " system is the best wherever irrigation is required.
Thus, the " furrow " system is the one best suited to India.
If the plan of sowing the seed-cane in furrows were to entirely
replace that of simply levelling the ground and sowing the cane
broadcast over the field, a very much increased yield of sugar
would be the result. Messrs. Thomson and Mylne have clearly
demonstrated at Beheea that this would be the case, and that
the cane grows very much thicker if planted deeper.
Nevertheless, the Behar cultivator, even on Messrs. Thomson and
Mylne's own Estate, continues, with few exceptions, to adopt
his old plan of broadcast sowing, and non-use of manure.
It is
noteworthy, however, that the iron sugar-mill is now univer318. There

is

in the better cultivation of Sugar-cane.

;

sally employed.
Although in many parts, as in Behar, the old method of
sowing is adhered to, yet in the best, districts, and among the
best classes of cultivators, the " furrow " system has made
great advance, and it is recognised that it yields far better
results
what is wanted is to make the practice universal.
;

luBtauce;.

4kS a contrast to careless

methods of sowing, I

call to

mind

a practical

demonstration which a cultivator at M&him gave, me, of the way in which
sugar cane is grown in the Th4na district of Bombay. The entire process w^as carried out on a small scale before my eyes, and I could not
but wonder at the great care displdyed in every detail. The lines in
which the cane was to be sown were pegged and marked out with strings

•
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d-c.

the seed-oane was set at regular intervals, a stick being used to mark the
respective distances apart the soil was next covered over, and water was
allowed to flow on gently, though not in excess; the manure (castor
refuse) was put on, not broadcast, but in small handf uls around each plant,
(the latter being supposed' then to have grown)
lastly, the leaves were
tied round the stems, as the rainy season was represented to be coming on.
Little wonder is it that the out-turn is so large and the crop so remunera;

'

;

tive.

Again, as contrasts, I mention the following from Mr. Basu's Report on
" The cultivation of sugar-cane is very
the Agriculture of Palamau
" negligent, as now carried on
cuttings are sown at random and lightly
" covered with soil the fields are not hoed properly, and light and air do
" not get in.
This is very different to that of the central districts of Bengal, where large kinds of cane, e. ;/., samsera, are grown, and are planted
" in furrows, the stems being wrapped up in leaves in the rainy season,
" thus letting in light and. air
here oil cake is used as manure, and the
" fields are hoed
So the Palamau raiyat gets his 25 maunds of
" unrefined sugar (gur) per acre, while the raiyat of Burdwan or Hooghly
" will obtain 60 maunds."
:

;

;

''

;

The Mauritius system

of cultivating sugar-cane

is

prac-

around Calcutta, but is unknown in Bhagalpur and the
greater part of the Patna Division. The cultivation of sugarcane is much better in Burdwan than in Shahabad, though the
manufacture of gur is, on the other hand, superior in the latter.
At Hospet (Madras) sugar-cane is largely grown it is always
tised

;

planted in furrows, these being split after about three months.
At Meerut, Saharanpur, Hoshiarpur, and generally throughout
the North-West Provinces and the Punjab, the " furrow
system of planting is ad,bpted by the better cultivators.

The cultivation of the Potato is carried on much better
some parts than in others. I find it stated that in Rawal

319.
in

Pindi

iiDprovemcnt in

theprta™"

:—

" Potafo cultivation is not good and leaves much room for improvement
" large and quick retui;ns are obtained for a year or two and then fall off,
" owing to want of careful husbandry."
;

In Lohardaga, potato cultivation
but in Hooghly and East Burdwan

is

not carefully carried on,
good.

it is

320. The sowing of "dry" (unirrigated) land in Northern
Madras by means of a seed-drill has been mentioned, whereas
this is unknown in Southern Madras (see paragraph 294).
In Tinnevelly cotton is not drilled, but it is very probable
that if this were done much less weeding would be requisite.
Mr. Hill, OfBciating Inspector General of Forests, in his
Keport on the Coorg Forests points out the benefit that would
result from teaching the Kurubars of Coorg the plan of teak
At the
seed planting adopted by the Karens of Burma.
commencement of the rains the seed is laid down in beds from
which, as it begins to germinate, it is picked out and transferred
The teak
to land on which rice, vegetables, &c., are grown.
seed is put in lines 9 feet apart, and 4 feet intervene between
each seedling. The rice or other crop is reaped and the young
teak plantation is left.
I might mention many other instances where benefit would
follow the transference of cultivation methods, but the foregoing will fully suffice to make my point clear.

other instances
°f *,™hod'°''°

:
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coNcwsioxs,

methods

321. The differences which are met with in

of

cultivation throughout India are largely those belonging to

the third class of differences set out in Chapter

those

II., viz.,

from want of knowledge. The variety of
grown is, of course, bounded to a great extent by

arising directly

crops

physical conditions, such as climate,

soil,

water, &c., but, as

some degree also due to want of
knowledge. Improvement in Agriculture will, as before,
Such modifiresult from a modification of these differences.
cation will be effected mainly by the transference of method
from one district to another, and even from one country to
another. The practice of other countries, as seen in the case

has been shown,

of the

it

is

many imported

in

now common in India, as also
may often be usefully adopted

crops

the planting of sugar-cane,
also

may

In the

in

so

;

that of the better indigenous districts.

work

of transference of

to do but little or nothing,

method the people are

and the duty once more

likely

upon
Government, and upon Agricultural Departments in parfalls

ticular.

The principal improvements that can be effected are in
demonstrating at Experimental Farms the benefits of selection
:

and change of seed in giving facilities for the supply, purchase, and distribution of good seed
in demonstrating the
;

;

new varieties
introducing new crops;
utility of

of existing crops;
in

testing

and

investigating the diseases and

attacks to which crops are subject

method

in

;

of cultivation to a district

in transferring a better

where an

inferior

one

prevails.
It is

very clear that no work such as

is

contemplated in

the foregoing suggestions, and more especially in the lastnamed, can possibly be carried out without a very thorough

knowledge

of existing practices.

This knowledge, it seems
wanting, and can only be attained by a definite
system of Agricultural Enquiry.
to me,

is still
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RECOMMENDATIONS.
322.

I

recommend
The continugition of Experimental Enquiry at
Government Farms in regard to selection and
change of seed, growth of new varieties of crops
and of crops altogether new, methods of cultiva:

tion, &c.

The establishment

Seed Farms under Provincial

of

Agricultural Departments, for providing good seed
districts; and the giving
and encouragement for the purchase
seed from these Farms by the cultivators.

for

the

various

facilities

The pursuit

of the study of Diseases

and

of
of

injuries of

crops.

The organisation

of

a

system

of

Agricultural

Enquiry, for the purpose of obtaining a thorough
knowledge of present agricultural methods, and
for the transference of better methods to districts
where inferior ones prevail.

Q 4
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AGRICULTURAL INDUSTRIES AND EXPORTS.

AGRICULTtrRATj
i.vddstriks ast)

Exports.

323. In addition to the ordinary crops which the raiyat cultivates for his own use, there are some, such as tea, coffee,
indigo, sugar, and tobacco, which undergo a process of manufacture before becoming marketable articles, and others, such
as cotton and wheat, with which special considerations in the
matter of export are bound up.
In the previous chapter cultivation only was dealt with, and
suggestions were made as to how it might be improved.
I propose here to treat of points in which I think an improvement, either in vianufaeture or in the conditions of export,

may
Scope of

tliis

chapter.

XIV.

be effected.
then that

my

it was no part of
duty to describe crops or
cultivation, so it is not for me here to describe manufacturing
processes,' or to touch upon the relations of trade between
India and other countries, or upon the varying elements which

I said

affect

it.

my tour I had the opportunity of seeing the
industries connected with the utilisation of the above-named
crops, and I shall briefly note any points which specially struck
my attention as affording evidence of the possibility of imDuring

provement.
\ij:ir

Well suited to
India.

Impro'/cmeiit in
piodnctiou of
sugar.

Sugar.
324. Sugar-cane is certainly one of the most profitable' crops
for the raiyat to grow.
There is always a ready market for
the manufactured sugar, and, generally speaking, the area of
land under sugar-cane is not sufficient to meet the local demand
for the unrefined sugar or gur, as it is termed.
As a consequence of this, and of the high rates for transmission within
the country itself, a great deal of sugar is imported from
Mauritius.
In the Bombay Presidency it is estimated that, after dliducl;ing all expenses, a profit of from Rs. 30 to Rs. 40 per acre may
be made by sugar-cane cultivation. The general out-turn of
unrefined sugar (gur) may be put at one ton per acre.
Sugar-cane is a crop particularly well suited to India. The
soil is adapted tp it, and the climate is by no means unfavourable.
Where irrigation is obtainable, cane can, as a rule, grow
well, and yield a very rich return.
India, indeed, in the
matter of sugar production, ought to be an exporting rather
than an importing country. It is well,, therefore, to look at
some of the reasons which have caused the present condition
of things, and to consider whether they can be removed.

325. In the
of sugar-cane,
provement in

chapter I have spoken of the cultivation
and have shown that there is room for imThe improvement will consist principally
it.

last

Sugar.
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in adopting the " furrow " system of planting (see paragraph
Beyond this, there are points connected with the
318).
manufacture of sugar from the expressed juice, which have

heen touched on under the head of " Implements " (see
paragraph 288). If I were asked what had tended most to
render the manufacture of sugar not as satisfactory as it might
be, I should be inclined to say, " The little that is really

known

as to what influences the yield of sugar."
points I will briefly touch.

On

these

326. In the first place, although it has been shown at Beheea
that cane planted according to the Mauritius plan produces
more sugar than when sown broadcast, more precise knowledge is required in regard to other parts of the country also,
and the demonstration of the fact should be made clear to the

improTiment in
^°™°^'

people.

Next, whereas many difl"erent varieties of cane are grown,
very little indeed is known as to the yield of respective varieties.
In one district one kind of cane is in favour, in another
a different kind.
Sometimes a cane is required for eating
purposes, sometimes one that will resist the attacks of white
ants, or one that jackals will not destroy.
But, though each
may have its special merits, next to nothing is known of the
actual amount of sugar that each will produce. Mr. F. M. Gill,
of Nellikuppam (Madras), in a Report issued not long since,
points out the great differences which exist in the juice of
different varieties of cane.
From his own experience he
deduces the result that the variety of cane known in Trinidad
as " Green Salangore " gives a better juice than any variety"
of cane grown in Barbadoes,
This variety Mr. Gill believes
to be the same as the ordinary Coimbatore cane.
He therefore advocates the cultivation of this variety in preference
Mr. Gill strongly urges the necessity for
to any other.
investigation into this branch of the sugar industry, and that
careful analyses and records should be made and collected.
327. The influences of weather, soil, water, and manure,
in determining the yield of sugar, are but little understood,
The reason is not far to seek. It is, that no one has
Here and there
specially worked out the question for India.
a few analyses have been made, and at one factory a chemist
is regularly employed who has made some investigations,
but the information needed is that from a much wider source,
and embracing conditions not peculiar to one part of India
alone.
To give a single instance in the neighbourhood of
Poona, where cane is very extensively cultivated, and where
the night-soil of the town is employed as a dianurial agent,
there is an idea that the " poudrette " (as the manure is called)
gives a juice poor in crystallipable sugar. Whether this is
actually the case or not still requires demonstration at all
events, it is given as one of the reasons why the sugar factory
The period of ripening is, it is
at Poona is not successful.
known, afi'ected by the use of certain manures, but the par:

;
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n""*

ties.

•

^ej™°"°3^fi
water, and
manure.

Agricultural Industries and Exports.

250
ticular

way

in

noted already

which they act is not understood. It has been
paragraph 99) that the native cultivator has

(see

a partiality for well water in preference to canal water, if both
be obtainable, and that he sets a certain store upon water of
a particular kind which is highlj- charged with soluble salts,
and which he considers especially favourable to sugar-cane
and tobacco crops. The use of earth impregnated with nitre,
for putting round the stems of sugar-cane as a manure, has
also been referred to (see paragraph 133).
Time

of cutting

cane.

The " ratoon
system.

328. Next, there is uncertainty as to the right time for
cutting the cane. This can only be definitely arrived at by
It is
careful investigation and by the aid of chemical science.
well known, however, that the measure of success attained
depends much upon the time of cutting. If the cane be cut too
early, the saccharine juice will be found not to be sufficiently
developed, whereas, if left too long, some sugar will be transformed into fibre and other constituents. The desideratum is
to take the cutting at the time of maximum development of
sugar.
The chemist at the Rosa Factory in the North- West
Provinces has made analyses showing that the top joints of the
cane contain no cane-sugar, even when nearly ripe, and that
the common practice of reserving whole canes for " seed " is
a wastefxil one. The West Indian planter only uses the top
of the cane for " seed," and this, though done in parts,
ought to be done universally in India.

329. Another point on which there is very uncertain information is the extent to which the system of " ratoon " growing is a profitable one. In some parts, the cane, instead of
being freshly planted each year, is allowed to stand over for a
"
second, third, or even later season, and is then called " ratoon
cane. At Poona I saw such a crop of the sixth successive season,
but the opinion is general in the district that " ratoon-gr owing"
The advantages are,
will pay for three years, but not longer.
that much less labour is required, and that only half the amount
On the other hand, there are the objecof manure is used.
tions that after a time the land gets sticky, and cannot be
worked properly also that the new shoots spring out from
" eyes " higher up the stem than they did when the cutting of
seed-cane was deposited below the ground, and in this way
roots grow out above the surface of the soil, giving the cane a
less firm holding and less power of drawing upon the nourishment placed below it. I could not, however, obtain anything^
but expressions of general belief, and it will not be until the
respective systems have been tried side by side, and the cultivation expenses, out-turn of sugar, and other items have been
drawn up in a balance-sheet, that really reliable information
can be given. Such work as this would be a most useful one
for Agricultural Departments to undertake, and I would urge
it being done, not only on Experimental Farms but on land
Where, as on an
in the actual occupation of cultivators.
Experimental Farm, all labour is hired, cultivation expenses
;

Experiments
should be

upon

made

its value.

,
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are very different to those which the raiyat would have to
meet, and therefore it is of advantage to take land under
ordinary cultivation, and to see exactly what it would cost the
raiyat to carry out onie or the other of two competing systems.
at which, perhaps, the greatest waste of
330. The point
p.
1
sugar occurs is alter the cane has been cut, and it is largely
in consequence of imperfect management in the stages subsequent to the cutting that India is an importer of foreign
.

1

1

1..1

Transfer of cane
to press, and
rapidity of
p''"^"'^'

sugar.

Rapidity of transfer of the cut canes to the pressing machine,

and rapid expression of the juice, are most essential, or the loss
of crystallisable sugar through the setting-up of fermentation will be very great. There are few things which are
capable of more rapid transformation into less valuable products than is sugar-cane juice, and every effort should be made
If the canes, after cutting,
to limit the action of fermentation.
be left about, or have to be carted long distances, or if the
pressing process be long delayed, loss of sugar must supervene.
It is in obviating such difficulties as these that the Beheea iron
It can be easily transported to the
mil 1 has done so much good.
spot where the crop is grown, it presses the cane rapidly,
and does not necessitate the repeated passing of the canes
through it as the old native wooden mill did, nor the cutting
up of the cane into the short lengths required. by the "mortar
and pestle " mill (kolhu). Both these elements in the native
method of procedure promote acidification and consequent
Dr. Waldie and others have shown that about
loss of sugar.
10 per cent, more crystallisable sugar is found in the
unrefined sugar (gur) obtained by the Beheea mill than in the

product made by the native

Advantage

of

mills.

331. Not only must there be rapidity in pressing, but also
in transferring the expressed juice to the evaporating-pans,
and in the boiling of the juice.
It is in this latter respect that a great improvement has of
late been effected through the introduction of wide, shallow
iron evaporating-pans in place of the narrow, deep, copper or
even earthen pans that were universal before. The exposure
of a large surface promotes rapid evaporation and gives less
time for changes to take place.
Another essential to success is the removal of scum and of
non-crystallisable bodies from the juice as it is being evapo-

Evaporatingpans,

and rapid

lioiling.

rated.
all vessels used in the manufacrequisite for obtaining the maximum yield of sugar.
The presence of any foreign material, dirt, &c., will speedily
set up fermentation; so, too, will the use of any vessel
Messrs. Thomson
with an imperfectly cleaned surface.
had efi"ected conme
that
they
to
out
pointed
Mylne
and
siderable improvement by inducing the native cultivators
around them to collect the expressed juice in tin vessels, such
as are used for holding paraffin, instead of in their earthen-

332. Perfect cleanliness of

ture

is

Necessity of
cleanliness
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ware vessels or gharrahs. The tin vessels can be readily
purified by burning sulphur in them, and thus be kept sweet
and clean, but the juice soaks into the porous earthenware
pots and turns sour. Washing will not remove this, and the
vessel is never sweet
the consequence is that, when fresh
juice is poured in, the acidifying process is quickly set up, and
a certain amount of crystallisable sugar is thereby lost.
Captain Montgomery, in the Hoshiarpur Settlement Report,
;

says

:

" After pressing, a decided improvement might be effected in greater
" cleanliness
the vessels which hold the juice are not cleaned as often as
" they should be, and the juice therefore is very liable to acidification,
;

" while the general disregard of the ordinary rules of cleanliness in the
" sugar refineries is beyond description."

process."

333. In Coimbatore and many other parts it is usual to
throw lime into the juice as it is being evaporated, in order
to neutralise any acidity, but this is done in a quite haphazard way. In other cases no process of purifying the
sugar is used. In Lohardaga and Palamau only the scum is
removed, and there is no demand for sugar of superior
quality.
The solid sugar called gur is the juice boiled down and
allowed to cool into, a mass.
liquid sugar called rob is
made by not boiling the juipe as much as in making gur, and by
clarifying it while it is being boiled the juice is then left to
cool in earthen vessels, and purified sugar may be made
from it by a process of straining and crystallising-out which is
conducted by the regular trader, though not by the cultivator.
The process takes three to four months. The liquid sugar or
rab may also be purified at once by the " centrifugal drier,"
or "sugar-turbine," introduced by Messrs. Thomson and Mylne
(see paragraph 292).
The molasses drain away and leave the
dry crystals. As much as 50 maun ds (of 80 lbs. each) of rdb
may be thus made into sugar in 10 hours.
Proper desiccation and storage of the sugar after preparation
by any of the above methods is necessary, and the "centrifugal drier " will be very useful where sugar is made in any

A

;

The

" centrifugal

drier."

quantity.
Native objection
to refined sugar.

A

way of improving the refining of sugar
for sugar of any kind is so great that the
inferior qualities fetch a high price, and the better quality will
not command sufficiently more to make the refining remunerative.
prejudice exists, too, against refined sugar, owing to
the belief current among the Natives that it is purified by
using the bones of animals.
is

difficulty in the

that the

demand

A

Sugar Factories,

334. The establishment of central Sugar Factories has been
urged as a means of increasing the sugar yield of the country.
It has been pointed out that, while there are 2,500,000 acres
under sugar-cane in India, the produce is only about one ton
of sugar per acre, whereas in the West Indies it is about two
tons per acre.

Sugar.
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Improvements

in cultivation are, as I have mentioned,
Factory system, though it has been tried, has,
with a few exceptions, been a failure. The reasons are various.
One difficulty in growing sugar-cane is. that enough manure
cannot be obtained, and dependence has also very often to be
put on canals which afford uncertain supplies of water.
Then, the rainfall is more regularly distributed in Mauritius
than in India, and the produce will be affected accordingly.
Again, sugar-cane is cultivated in India on a number of small
patches, often some distance from one another, and not on large
areas as in Mauritius consequently there is considerable loss

possible, but the

°"'?'™*'4™'°
Mauritius com''°*^'

;

and carrying the canes any distance to a Factory,
and the portable iron mill is found to be the most convenient
machine to use. The high price asked for the raw material is
another and true obstacle to the success of Factories. The
local demand for gur is great, a good price is given for it, and
there is an unwillingness to pay more for refined sugar. The
working season in India is only about 75 days in Mauritius,
Demerara, &c., it is from 100 to 140, days. Lastly, only a few
of the Factories are allowed to make rum from the molasses,
and the prohibition, when exercised, destroys the profit of refining. The Factories at Poona and Baroda have failed from these
reasons, but one in Kohlapur (a native State) pays because
The Rosa Factory in the
liberty is given to makre rum.
North-West Provinces pays fairly, I understand, and it is
worthy of notice that the Company employ a chemist of their
in cutting

;

own.
335. In 1889-90 nineteen million rupees' worth of sugar was
imported into India, chiefly from Mauritius, whilst nine
million rupees' worth of unrefined sugar was exported, chiefly
from Madras. Import is mainly confined to the Bombay side,
and here Mauritius sugar has quite driven out the North- West
Provinces sugar, owing to the cost of transit within India being
On the other hand, export takes place on the Calso great.
cutta side and from Madras. The question naturally suggests
Why do not Madras and Bengal supply Bombay ?
itself
Sugar is, in a few cases, derived from other sources than
the sugar-cane; for instance, the Date-palm (Phoenix
dactylifera) is sometimes used for sugar manufacture in the
Lower Provinces of Bengal. Its use is, however, declining
very much.

Export and
import of sugar.

336. There is no doubt that a much larger area of land
could be put under sugar-cane. More manure would be needed,
and perhaps more water facilities also. Still, it is noteworthy
that, around Beheea, when Messrs. Thomson and Mylne first
came to it, there used to be only 1 per cent, of the cultivation
under sugar-cane, and now there is 10 per cent.
Mr. Nicholson points out that in Coimbatore there are tens
of thousands of acres of wet land on which Rs. 20 an acre are
spent in order to grow a crop of food grain worth Rs 40. whereas
on the same land rich crops like sugar-cane and plantains.

Extension of
cultivation of
sug>r-cane.

,

;

Date-sugar.
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Rich meracre, might grow splendidly.
chants, however, buy the land as an investment, and hand it
over to poor tenants for cultivation these latter cannot put
a single rupee into the land, but are obliged to utilise it for
growing grain crops to feed themselves. Mr. Nicholson, estimates the profit on the growing of sugar-cane to be from
Rs. 75 to Rs. 125 per acre, or, if made into sugar, from Rs. 85 to
Rs. 105 per acre.
Mr. Sen, in his Report: on the Agriculture of Dacca, says

worth Es. 150 an

;

:

"

"

"
"

"
"
"

"

The extent of land capable of growing sugar-cane is probably greater
than in any part of Behar and Lower Bengal, and the supply of sugarcane for local consumption comes from places so far distant e^s Ghazipur
The soil is fertile,
and Benares (both in the North- West Provinces).
If properly
but the cultivators are lazy and devoid of enterprise.
Utilised, the land can produce suflBcient sugar to supply the demands of
the whole of Bengal, but the cultivation of sugar-cane is at present
extremely limited."

Sugar-cane used to be extensively cultivated in the Central
Provinces. The juice was boiled over wood fires, and large
areas were denuded for the purpose of getting the firewood.
Now, owing to the scarcity of firewood, the cultivation of
sugar-cane has been largely given up. Mr. Fuller, on coming
here from the North^West Provinces, introduced the practice
common in Meerut and Rohilkhund, and showed that the
juice could be boiled quite well by using the megass or spent
cane after it has passed through the rollers, and that firewood
could thus be dispensed with.
This is a good instance of improvement by transference of
practice.
Need

for chemist.

337. In the various points upon which I have touched I
have, I think, made it abundantly clear that, in the cultivation and manufacture of sugar, there is sufficient work
to call for the employment of a chemist for the purposes of
that industry alone. Occasional assistance in the numerous
questions awaiting decision may be rendered by a Government
chemist temporarily giving his attention to such matters, but
the subject is one really large enough to justify the tellingoff" of a man specially for this work.
If a single Factory
finds, as I am assured that it does, that it must have its own
chemist, how much more reason is there for the deputing of
a man to work; from the chemical side, at the questions
aff'ecting an industry of so much concern to Indian agricul.

ture.
Duty

of Agricultural Depart-

ments.

Cotton.

A

considerable duty also rests on Agricultural Departments
to collect precise information as to the cost of cultivation, the
out-turn^ and the merits of diiferent implements and methods
of manufacture, so that the most profitable one may be introduced and be generally practised.
Cotton.

338. Cotton, like sugar-cane, is a very profitable crop for
the raiyat to grow. The actual cultivation of it is thoroughly
vf&lX understood, and I am not aware of any- suggestion that
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can be made for improvement in this respect. There is, however, a great deal of information to be gathered in regard to the
respective yields of different varieties, and towards ascertaining which is the most profitable one to cultivate.
Cotton is generally a single year's crop, but perennial
varieties are occasionally grown which are left for a second
or a third year.
I saw perennial cotton growing at Ahmedadad
and at Avenashi (Coimbatore). The indigenous varieties now
generally cultivated give a short-stapled, hard cotton, although
finer and longer-stapled varieties are still cultivated in some parts
of Berar, in Broach, and elsewhere. American varieties of cotton
were introduced about 60 years ago, and have been acclimatised,
principally at Dharwar
they yield a fine and long fibre. For
the last 20 years there has been a steady deterioration in the
quality of the cotton exported from India, and the longstapled varieties, which, under the special names, " Oomras,"
" Broach," " Dharwars," &c., had acquired special favour in
the Liverpool market, have been subject to an increasing and
now enormous amount of adulteration with the inferior, shorterstapled kinds, so that the significance of the old names has
now almost disappeared, and complaints as to the inferiority
The cotton most
of Indian cotton have been very great.
largely used in this way is the Vilayati or Varadi cotton of
The cotton grown in Bengal, the North-West
Khandesh.

AccUmatlEiatioii
of cotton.

;

"

Mixing

" of

cotton.

Provinces, the Punjab, Rdjputana, and Central India generally,
known as " Bengals ;" that from Madras and Western India
generally, as " Westerns."

is

339.

Many

eff'orts

have been made, and even Government

legislation has been tried, in order to keep pure the finer
qualities of cotton, and to prevent the increased growing of
the coarser native kinds. But all these efi'orts have failed, and
at the present time the cultivation of the indigenous varieties
The reasons are, briefly, that
is more extensive than ever.
the country cotton is a better-yielding variety, it is earlier,
besides, it
and more hardy than the long-stapled kinds
a good price, the crop pays the raiyat well to
grow, and there is a ready demand for every bale that is
;

commands

The raiyat, therefore (and, as it seems to me,
grown.
wisely), concludes that he is justified in continuing to cultivate the coarser kinds, and he does not care to run the risk of
growing a smaller-yielding and less certain crop, besides
having to wait longer for it, and in the end getting but little
quick return means, to the raiyat, that
more return for it.
he can the sooner repay the loan he has obtained for the seed
and the cultivation. The general opinion is that it is useless to
interfere by legislation, and that unless it can be shown to the
raiyat that he will get more for growing fine cotton than he
does now, and more than will cover the risk he runs in the
smaller and less certain crop, he will continue to grow the
country cotton, and legislation will fail, as it has done before,

A

to prevent him from getting and sowing the seed which he
knows will succeed. As long, too, as there is the ready

Attempts to

""p™" "''"'"'•
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demand which exists for the country cotton, and so long as
merchants will not give higher prices for better kinds, the
supply of country cotton will -be maintained. But if the
complaints made against Indian cotton proved to be so well
founded that the merchants had to stop purchasing the
cotton, then, I believe, the raiyat would very quickly alter
his practice and grow the finer kinds.
In this matter, as in
many others, the cultivator would show himself quite alive to
his own interests, and he may be very well trusted to do what
pays him best.
The

presezvation
of better
rarieties.

340. There may, however, be some fear that if there were
a sudden demand for finer cotton the raiyat would not have
the seed for growing the crop.
Therefore, I regard with
favour a proposal made by Mr. Ozanne, to grow and to
perpetuate a certain quantity of pure seed of some of the
better varieties, such as bani and jari, which are still known
in Berar.
It would, further, appear very desirable to have some recognised trade-mark description for the various kinds of cotton
grown.
At present there is no protection for any of the
admittedly

finer

varieties,

although

merchants

might be

pay a higher price

for them.
The misfortune as regards the cultivator of the better kinds
of cotton is, not only that there is no protection afi"orded to
him whereby a certain name and better price would be secured
for his cotton, but that, through the system of obtaining seedcotton by advances on it from the grain merchant, a pure seed
is not obtained for re-sowing.
The cotton pickers are always
paid in kind, receiving so much seed in return for their
labour they take the seed in small lots to the grain merchant,
who mixes all the seed together, and the cultivator buys back,
not his pure seed, but a mixed lot. Thus the purity of a

willing to

;

<3otton Presses.

Mixing
•cotton.

" of

variety becomes lost.
The Cotton Presses which are now distributed over the
country are, it would appear, responsible for a part of the
systematic " mixing " which goes on.
The cotton is brought
in, cleaned, and packed by the Presses for transmission to
Bombay and other ports for shipment. A.Cotton Press which
I saw at Jeypore had paid all its expenses in the first three
years of its existence. The " mixing " of cotton which goes on
up-country is due, in great measure, to the fact that the
merchants at Bombay and other ports, instead of purchasing
direct, leave the execution of their commissions to native local
traders, in whose hands is, therefore, the entire manipulation
If the merchants were to go up-country
of the cotton.
themselves and purchase direct from the producers, a better
state of things would prevail.
It would be a mistake, however, to suppose that all the
" mixing" of cotton goes on up-country. On the contrary, the
European merchant is greatly to blame, and very much of the
" mixing " goes on at the ports of shipment, under the eye of
the heads of European firms.
-

Cotton.
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341. The whole question of the adulteration of cotton is^
one the remedy for which seems to rest rather with the trade
than with agriculture. If there were a demand for longstapled cotton, and if the trade were willing to give more for it,
the cultivator would soon grow it but so long as the demand
for cheap cotton is so great, no change can be made, and it
would be unwise to interfere with trade by legislation, or to try
to oblige the raiyat to grow only certain varieties of cotton.

The remedy

rest

;

342. Dr. Watt estimates the total annual production of
cotton in India at 9,200,000 cwt., of which, 3,500,000 cwt. are
consumed in Indian mills, and 5,700,000 cwt. are exported,
principally to the United Kingdom.
I have spoken of cotton seed as a food for cattle, and have
mentioned that it is but little exported (see paragraph 127).
Dr. Watt has called my attention to the fact that, reckoning
from the cotton produced, and after deducting what seed is used
for home consumption and for sowing again, there ought to be
fully 600,000 tons of cotton seed available annually for export.
Indigo.

f^|°ottou°eed"

Indigo.

343. The cultivation of indigo is, perhaps more than that
of any other crop, beset with considerations which are rather
of a political than of a strictly agricultural character.
It
would be foreign to the objects of my Report were I, with my
limited experience, to enter, into the discussion of matters
which call for a wide knowledge of thd political relations of
planter, zemindar, and raiyat, as well as of the past and present condition of thb people in the indigo-growing districts.
These points, all important though they be in their bearing
upon the indigo industry, must be left to others to deal with.
I shall, as I have done before, confine my remarks to a few
matters which came under my notice when visiting the indigo
districts of Behar.

344. Indigo is grown under several difi'erent systems, the
merits of which I will not discuss, but, generally speakings the
raiyat covenants with the European planter to grow indigo for
him over a certain proportion of his holding. There is no
stipulation as to how the- land thus set aside shall have been
previously cultivated. The planter has, in addition, a certain amount of land around his factory which he cultivates
himself, growing on it principally indigo, with an occasional
change to oats or barley, or else sugar-cane, juar (chari),
maize or some other fodder-crop for feeding cattle (see para-

graph 236).

The cultivation of indigo has been very greatly improved
by the European planter, and the native growers have to some
extent folfowed the example set them. I have noted in previous chapters (see paragraphs 55, 278, 294) how great is the
care exercised in tilling the soil, in obtaining a fine even
surface, in preventing any loss of moisture, and in breaking
up any crust that forms after rain has fallen. I have pointed

Y

24266.
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out also that selection of seed is carefully attended to (see
paragraph 308), and that imported or " improved "implements
have an opportunity of being usefully employed in indigo cultivation (see paragraph 281.) On the indigo estates or " concerns,"
as they are called, there is a large area to be sown, and it is
all important to get this done quickly and just at the right
time.
Hence the indigo planter uses a drill which will sow,
not one, but several rows at a time, and he uses a large number
of these
Continuous
cropping with
indigo.

Possible
explanation.

Compaiison with
continuous
corn-cropping.

drills.,

it is possible, an indigo crop is taken on the
occasionally a change in the cropping is made.
This however, can hardly be termed " rotation ;" it is merely a
" rest " to the land from growing indigo, and is resorted to
whenever the crop shows any signs of failing. During my
tour, land was pointed out to me which had been under indigo
for as much as forty years with only a very occasional
change of crop. The capability of the soil thus to grow indigo
successively is, in my opinion, closely bound up with considerations which have been quite recently brought to light by
scientific investigation.
It has been shown that certain plants
of the Natural Order Leguminosee have the power of assimilating
indirectly the nitrogen of the atmosphere.
This power is
exercised, not by direct inspiration through the leaves, but
by the medium of particular " nodules " which form upon the
rootlets of the plant, and enable the plant to utilise the
nitrogen supplied from the atmosphere (see paragraph 60).
The indigo plant (Indigofera tinctoria) belongs to the
Natural Order Leguminosee, and, although scientific investigation has not, as yet, been speci9.11y directed to it, I have
little doubt that it will be
found to possess properties
similar to those already established in the case of other
LeguTTbinoscB that have been studied. Presuming this to be
the case, we may have in this the explanation of the continued cropping with indigo that is such a remarkable feature
in India.
It is not, I should point out, a parallel case to that
of continuous corn-growing, the possibility of which has been
clearly shown in England nor yet is it like the continuous
cultivation of such crops as sugar-cane, cofi^ee, tea, &c., in the
West Indies and elsewhere. In these cases tie continuity is
maintained by the heavy application of manures which supply
the demands of the plant, and accordingly, if there be manure
enough, and of a suitable nature, rotation may, within limits,
be dispensed with. Thus, at Eothamsted, Messrs. Lawes and
Gilbert have grown wheat and barley continuously for 50
years without change, by the aid of artificial manures. At
Woburn, I myself have under observation similar experiments
where these corn crops have been sown year after year for
16 successive seasons, and still continue to yield an undiminished produce.. The limit, so far as the practical farmer is
concerned, is that of the expense and trouble of keeping the
land clean, and of freeing it from the weeds which are the
invariable concomitant of these crops. These can best be got

345. Whenever,

home land, but

;

Practical limits.
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by introducing a change of crop, and by growing one
the habits and cultivation of which differ from those of the
crop which has preceded it. In this sense a root crop may be
termed a " cleaning " crop.
But though the case of indigo is analogous in the respect ^"^'"s*"
of requiring an occasional " cleaning," it is very different in
that of manurial treatment. Broadly,, it may be said that
the only manure for indigo is indigo itself, in the form of the
refuse indigo twigs and leaves, termed seet, which are removed
from the vats after steeping has been done. Artificial manures
rid of

have made no way in India, and where they have been tried
for indigo they have not clearly shown any compensating
benefit.
Even with simpler manures, such as lime, gypsum,
Seet, on
nitre, &c., there is uncertainty as to their efficacy.
the other hand, is known, to be beneficial, though it has yet
to be established how it acts, whether by virtue of the
nitrogen which it supplies, or on account of the vegetable
matter which it returns to the soil, or possibly even by its
physical effects and moisture-holding properties.
What the
planter does complain of is, that he has not as much seet
to put on the land as he would like.
Indigo cultivation, accordingly, is not an illustration of
rotation being dispensed with by means of heavy manuring,
but the explanation of its continuation may possibly be
found in the power which it shares with some others of the
This
LegwminoscB, of assimilating atmospheric nitrogen.
opens up a very interesting field of investigatibn, for which
India affords special opportunities.

346. While indigo may thus be, and is, taken year after
year, it is known that a change of cropping is occasionally'
desirable or even necessary. This is termed a " rest " for the
Similar, though more serious in result if not freely
land.
practised, is the change required with clover-cropping in
England, the land being rendered " clover sick," as it is termed,
if clover be too often repeated during the course of a rotation.
Miss Ormerod, lately Consulting Entomologist to the Royal
Agricultural Society, has shown that, concurrent with, even if
not causative of, this " clover sickness," is the presence of a destructive eel- worm (Tylenchus devastatrix),w\i.oaQ extermination is best effected by " starving it out " in other words, by
growing in place of the clover some crop on which the
Tylenchus will not thrive, and in not repeating clover until
the pest has died out.
Similarly, the indigo crop has its own particular pests,
although their ravages are not so general as to prohibit the
Caterpillars and a kind of cricket
cultivation of the crop.
called zirwqh, whiph burrows in the ground, are its principal
enemie§. j,.,,
_,
change of cropping is the most effectual means of getting
rid of the pests, both insect and vegetable, which attack the
plant, and which are mote or less fostered by the continuance
change in cultiol one and the same crop upon the land.

change
°^^
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;

,

A
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also beneficial to the soil, and the growing of a crop
in its plant-requirements to the preceding one
enables dormant or non-utilised constituents in the soil to be
made use of to the advantage of the new crop, I believe that
change of cropping might be usefully followed in indigO culti-

vation

is

different

vation to a

much

greater extent than

is

now

the

case,. and

What has told
this without expenditure of more manure.
in the past against the practice is the anxiety of the planter
to get his money as quickly as possible out of the indigo
cultivation, and therefore to put as great a breadth of land
in indigo as he can.
Selection and

change of

seed.

347. Care is shown in the selection of seed, for in this
respect the European planter does not follow the Native.
There are English merchants at Cawnpore and elsewhere who
make it their business to select and sell good seed to the
planter, and the planter in turn is very particular to get a

change of seed.
Unsolved
questions aa to
cultivation.

Thick or thin
seeding.

Manuring.

348. There is, however, considerable uncertainty as to
whether thick-seeding or thin-seeding is the better. Then,
uncertainty exists as to manuring, except in the value attached
to the refuse indigo plant or seet. The seet water, or water
run off from the settling-tanks in which the finely divided
indigo deposits itself, is sometimes used on the land with a
manurial object in view, but it is more often allowed to run
to waste, as being worthless. Its value has yet to be demonstrated, and I could form no definite opinion on the point
without chemical examination and experimental trial. There
is much difference of opinion, again, as to whether seet should
be spread on the land thickly or thinly. Each planter has
his own idea of what is best, and he holds to that.
Another
disputed question is, when the seet should be put on. Some
planters cart it out fresh, straight away from the steeping-vats,
others prefer to let it rot and to apply it when old.
I have been on estates whiere it is the practice to collect bones,
to grind them in a mill, and use them as manure more often,
they are collected, broken and bagged for export. Thus,
even by the European planter, the value of bones has not been
;

established, or, rather, a better return can be got by the sale
I have been with a planter whose belief in the
of the bones.
sulphate of lime (gypsum) and other sulphates was almost
unbounded, also with another who thought' that nitre was what
was wanted for indigo, whilst many more whom I mfet
ridiculed equally either idea. But I never saw anywhere what
I would call a " comparative trial," conducted on a level
Neglect of
experimental
enquiry in
indigo
cultivation.

uniform piece of land, with portions marked off, one cultivated in one way and another in a different way. Suppose,
for example, one plot thickly sown, the adjoining one thinly
one manured with seet thickly spread, the other with a thin
dressing only one on which seet water had been poured, the
other with the same volume of ordinary water only one
manured with fresh seet, the other with old seet one manured
j

;

;

;
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with bones or with nitre, or else gypstim, and a corresponding one without. These might all form useful experimental trials, and I might easily multiply them, but enough
has been said to show what scope there is for enquiry in
connection with the cultivation of the indigo crop. The most
I could hear from any planter was that he had tried this or
that plan one year, but he could not see any benefit from it,
and so did not repeat the trial. But I cannot regard these
as " comparative trials." An experiment, to be a real one, must
be a test of one practice against another, carried on side by
side, under as similar conditions as possible, and it may have
to be repeated, and ought to be repeated, before a definite
conclusion can be come to. It is not that a large area is
or that the risk of heavy outlay is incurred.
For an experimental area, an acre, or even half an acre of
land would be ample, and if every field had such an area, and
if it were made the " learning school " for future extension of
one or the other practice, great benefit would result, and an
answer be given to the many questions awaiting solution. But
the planter prefers to put a whole large area under a so-called
" experiment " and to incur risk and expense in giving it a
thin or a heavy dressing of seet, of bones, or other manure,
without having previously ascertained by any trial on a small
and inexpensive scale whether it is likely to succeed or not.
If only planters would adopt the simple, plan of making " comparative trials " on a S7n,all scale at first, they would gain
knowledge which would repay the trouble over and over
again when they came to applying the result to the larger
area.
But what happens is, that when the crop is ready to
cut, all that the planter thinks about is to get it carted home,
and to put it in the vats as soon as possible, and so the " experiment" has to go to the wall. I know only too well that this is
the general fate of experiments in England as well as in India,
and the indigo planter in no way difi'ers from the average
good English farmer, who, though he may be induced to start
and to watch an experiment while it is in progress, yet
fails at the last by not reaping the prodiice separately and
weighing it, but allows "estimate" or "guess-work " to take
the place of ascertained " fact," and recorded result. I know
that there are difficulties to contepd with, and that the separate
reaping and weighing at harvest involve trouble which comes
at the most awkward time, but I am equally certain that until
required,

planters will go to the trouble of seeking truth in the way
I have indicated, no definite progress will be made,
nor the many questions aff"ecting this important industry be
decided.

which

remarks which I have made apply to the culti- p^bilms in the
similar ones might be made with even more force munufaoture of
""^'^°'
upon the manufacture of Indigo. It is allowed on all sides,
even by the planters themselves, that the manufacture, as at
present conducted, is a mere " rule of thumb " one, and utterly
unscientific in character.
So, indeed, I found it to be, though
349.

If the

vation,
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no easy matter to say oif-hand how it should be altered.
saw enough to warrant me in saying that there is ample

it is

I

Patents in
indigo manu'

*

facture.

Packing of
bundles in
T»ts.

scope for improvement, for instance, in the replacement of a
" rule of thumb" method by a strictly scientific one, one, that is,
in which the details of every step are thoroughly understood.
But, at the same time, I could see that it would not be done
by anyone coming as I did and simply throwing out a
suggestion or two ; but that it would require the aid of someone who had made a thorough investigation of the whole
subject from the chemical side, and who could study each
detail, ascertaining exactly What changes take place at each
step, and then following these throughput until the final
stage is reached. The same difficulty which sdttends experiment in the field accompanies experiment in the factory.
There is the anxiety to get on as quickly as possible, the impossibility of checking any process when in actual operation
and the preference to' continue in knbwn ways rather than to
run the risk of failure with new ones. And so, I fear, it will
always be, until someone lays himself out to carefully work at
the subject, and to experimentalise, so that the changes
which take place and the conditions which regulate these
changes may be fully understood. The planter is not a man
naturally of a scientific turn of mind, and he does not care to
experiment in directions not understood by him. The same
causes, I regret' to Say, make him', not unfrequently, the
victim of the pretensions or persuasions of men who, with
some smattering, perhaps, of scientific knowledge, induce him to
adopt this or that patented method of their own, assuring
him that thereby he will distance his brother-planters in the
quantity and quality of his out-turii. It is surprising what a
readiness is shown by the planters to take up and to work for
a time the invention oi some adventuring so-called "chemist,"
although previous efforts of the latter may be known to have
proved disastrous failures. There is always someone ready to
take on the new" patent process," and to embark Upon it, in the
hope that, out of. the many plans that have been put forward,
one at least must turn out a success, and that it will be his
good fortune to secure that one chance out of the hundred.
If planters, instead of endeavouring to gain an advantage
one over the other, would only combine together to have the
whole subject carefully worked out by a man of eminent
scientific standing and of known integrity, the result might
be attended with enormous benefit to the whole of the
planting community, and the enquiry could be carried out at
an infinitely lower cost than is now expended by individual
planters or trading firms in abortive attempts to secure an
advantage over their competitors.

350. To take some of the points in dispute. It is still
is the best- way to pack the bundles of ilidigo
plant in the steeping-vats whether, for instance, they should
be tightly or loosely packed. Some planters support one view,
others the opposite, while many maintain that the manner of

unknown which

;
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is quite immaterial.
The kind of water which it is advisable to use is another matter for discussion. It is argued'
though quite empirically, that the white streaks often found
running through the blocks of manufactured indigo are the
consequence of a hard water being used, that is, one containing
a quantity of lime salts. To obviate this difficulty, some
planters have employed a process for softening the water
before it is run into the steeping-vats. But there is no
satisfactory evidence as to whether this is essential or even
desirable.
The supeiior quality of the "mark" of a particular
factory is frequently put down to the kind of water used, and
there is a general agreement that soft water is preferable to
hard, and that muddy, stagnant, or foul water is prejudicial to
the production of a good quality of indigo.- I have little
doubt that the kind of water used is of material importance,
for soft and hard waters have very different extractive
powers. But it has still to be determined whether the
matters capable of being removed from the indigo plaut by
the one kind of water and not by the other are conducive to a
larger or better out-turn, or otherwise.
The length of time which steeping should occupy is another
debated point. Some say that the best colour is got by short
steeping, and that though the qxxantity obtained may be less,
the best paying result is obtainable in this way. Others will
steep for nine to ten hours, or even for as long as twelve and
thirteen hours.

packing

36X. Over the question as to whether the cut plant should
be steeped in water alone, or with some chemical re-agent, a
great deal of speculation and a great deal of money have been
expended, and so far with little result.
It is this stage
which has been the principal field for the ingenuity of the
" inventor."
The use of nitre, ammonia, alum, carbolic acid,
caustic soda, and other materials has been brought forward,
and each plan finds some planter or other who is willing to
take it up from time to time, although as to what the action
of the added chemical is, there is complete ignorance.

352. When we pass on to consider the "beating" process.
the want of harmony between practice and theory is more
than ever apparent. The accepted ideas of each are indeed
almost diametrically opposed. What is effected by " beating "
the indigo-containing liquid after it has been run off from the
steeping-vats is very far from being known, and until some
one of high chemical attainments can work at the subject, not
simply in the laboratory, but also in conjuction with the
actual manufacturing process, the real solution of the question
The entire manufacture, from the
will be very distant.
beginning to the end, is one which should be intensely scientific,
and should proceed on the most definite lines, instead of which
it is, as I have described it, a " rule of thumb " procedure.
To
take a single instance. The time at which " beating " should
cease is determined by a very rough test, the object of which is
R 4
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^
,
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The "beating"
process.
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to see whether the indigo has been separated outfrom the water.
If the finely-divided indigo settles down quickly and leaves
no blue solution above, the " beating is considered complete.
This may serve as a rough indication, but is not more, and it
ought to be replacfed by a chemical test which would indicate
more certainly whether a quantity of indigo was being run to
waste or not.
'•'

praoessi"'""^"

The

practical and

views compared,

353. After the indigo has deposited itself in the " beatingvat " and the supernatant liquid has been run off, the finelydivided indigo or " fecula" is transferred to the boiling-vats.
But, here, again, difierence of opinion exists as to whether it
should be boiled once only, or twice, and also as to the
temperature which it is best to employ in boiling.
364. Dr. Watt, iu the able article which he has written on
iudigo in the " Dictionary of Economic Products," reviews
fully the bearing of scientific investigation upon the manufacturing process, and emphasises the failure to apply the
former to the latter. The main question, as to what " beating " effects, resolves itself into that of whether oxidation is
produced in the beating- vat, or whether the change is one of
a purely Tnechanical nature.
The colouring matter contained in the indigo plant is a
soluble glucoside termed indican, which, on maceration of the
plant with water, is converted into indigo -blue, and this
latter, on fermentation, is reduced to indigo-white.
The view of the practical man is that when the plant is
steeped in the vat, fermentation takes place, indigo-white is
produced, and in the " beating process " this is oxidised back
Consequently, several patents have
again to indigo-hlue.
been introduced with the object of facilitating fermentation'
and rapid oxidation, and they consist in the addition of
substances, such as nitre, alkalies, -Szc.,: to the steepingIf oxidation is effected by the
vat, or to the beating-vat.
" beating," the liquid as it enters the beating-vat from the
steeping-vat must be indigo-white, and this, by the oxidainto indigo-hlue.
tion, becomes converted
But if the
liquid as it enters the beating-vat is already finely-divided
indigo-blue, there can be no use in putting oxidising materials
into the beating- vat, and the change produced by the "beating"
must be a purely mechanical one.
The chemist who has worked most at this subject is Schunck,
in Germany, and he has clearly shown that oxygen is not necessary either for the decomposition of the colouring matter
indican in the plant, nor for the formation of indigo-blue.
Therefore it is hard to see what good purpose the addition of
oxidising agents can effect, and possibly it may do harm.
The further investigations of chemical science have led to the
conclusion that fermentation is not required at all, but that
by simply jmacerating the plant with water or with a little
acid, indican is extracted and is decomposed at once into
indigo-hlue and an indigo-sugar, called indiglucin. What is
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needed, therefore, is, not to assist, but io p'reveni fermentation the effect of which would be to decompose the indigohlue into indigo-white, and necessitate its re-oxidation to
indigo-blue.
The process of manufacture as now generally
carried out would appear to be this latter one, and to comprise
really three stages, viz., the formation of indigo-blue, the
reduction to indigo-white, and the re-conversion to indigoblue, whereas the chemical process would be a single one,
viz., the formation oi indigo-blue, and its retention in this
form by arresting fermentation.

355. It would be of little use were I to enter further into
the discussion of what takes place, but I have said sufficient
to show that at almost every stage of the manufacturing
process there is an absence of any definite knowledge. This
knowledge can only be obtained by the application of
chemical science, to the manufacture. In hardly any other
branch of industry where chemical processes play an important
part is there such neglect to obtain the scientific help that is
required for the proper working of the industry. But, in the
case of indigo, the old ways are kept to, and no advance is
made. Meantime, chemists are busy in England, Germany, and
elsewhere, in working out methods for successfully replacing the
naturalproductby artificial nieans, just as they have done in the
I regardit merely as
case of cochineal, madder, and other dyes.
a matter of time when this will be successfully done, and it can
only be postponed if those who are engaged in the indigo
industry will make use qf the very best scientific assistance
they can obtain, for the purpose of putting the manufacture
upon a rational and scientific basis. If the indigo planters
would but combine together to engage a chemist of high
standing who would take up this investigation in a thorough
manner, it would be the very wisest thing they could do
otherwise they must be content to see the prosperity of the
industry gradually decrease.
356. Undoubtedly there are improvements which can be
connection with the system under which indigo is

Thon^cssityftr
chemical science

ofindi™"**"'""

rnsatisfaotpry

eff'ected in

indigo""""'

cultivated.

oultlTation.

Under the assamiwar system (the one most generally
adopted) the planter takes a lease from the zemindar, and the
raiyat is virtually a tenant of the planter, but is obliged to
put a certain proportion of his holding under indigo each
year for sale to the planter.
It must be acknowledged that indigo-growing under these
conditions is not altogether a voluntary system on the part of
the raiyat. He does not look on the indigo crop as he does
on a food crop there is not the same inducement for him to
grow a good crop, since he is paid one of two rates, either for
a full-crop or for a half-crop, and not according to the actual
The raiyat' s constant endeavour is, therefore, to give
yield.
his worst land for growing indigo, whilst the planter's
aim is to get the best land.
;
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On

the other hand, the. planter has his own difficulties.
instance, he has a lafge' ijapital invested in his manufacturing plant, while he is himself placed to, a great extent
in the zemindar's hands in regard to the continuance of his
lease ; he has to mfeet the difficulty of procuring sufficient land
for growing the crop under the system generally prevalent,

For

whilst Wert! he to adopt that of purchasing the plant from the
raiydt by the bundle (the khuski system) he might not get
sufficient 'crop.

'

The prevailing system, it is right to say,
the English planter; he found it existing
has simply continued it.

is

not a creation of

when he came, and

all, alike, whether planter, zemindar, or raiyat,
from the non-existence of a proper Record of Rights, in
which the areas of holdings and the rents charged should be

Lastly,

suffer

clearly defined.

Tea.

Tea.

357. I took the opportunity afforded by my travels, of seeing
something of tea cultivation, both in the Neilgherries and ait
Darjeeling.
This industry, like that of indigo, is one in which erapirical
rules take, to a great extent, the place of ascertained and cl^^J:\^y
defined truths, and both in the growing of the crop and in the
manipulation of the tea, there is much still to b© learnt.
visits were of too hurried a nature to enable me to do niore
than get a general insight into some pf the questions which
are waiting for solution.

My

TTnsettiea points

358. There appears to be still a good deal of ignorance as to
the elevation best suited to tea cultivation. Thus, in the
Neilgherries, tea is grown as high as 7,300 feet above sealevel, while in the Ouchterlony valley the elevation is 3,500
In the Darjeeling districts similar wide variations
feet only.
are found.
Then, in respect of the soil, little is known as to its requirements. In the Neilgherries, for instance, there is good
reason to believe that a deficiency of lime, if not of available
potash also, has had to do with the decadence of tea cultivaOn almost all sides there is but little knpwp
tion there.
about manures, even about those which are availalale, such as
oil cake and bones the different oil cakes are classed together
just as if they were the same and of equal value it has
not been established whether bones are useful, whether greenmanuring is advantageous, and still less on which lands the
systems should be or need not be employed. The influence of
particular fertilisers, such as nitre or other potash-containing
manures, or else of phosphatic or nitrogenous manures, upon the
quantity and quality of the tea is not definitely known. In
regard even to tillage there are questions, for example, as to
what depth of soil should be turned up, whether the land
should be left in clods or be tilled finely^, how far drainag.e
is requisite, &c.
;

;
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same kind of difficulties are met with, in the
manufacture of tea; and the delicate processes of drying,
withering, rolling, fermenting, firing, &c., are carried on with
an almost entire ignorance of the chemical changes which take
place at each stage, and without the power of controlling them
in any way.
By long practical experience a great deal of
knowledge has been gathered by skilful manipulators, and the
359. The

po^"*"

J^^^f'^
manufacture,

changes of appearance in the leaf at the difierent stages are
closely watched and taken as a guide, but this is very different
to knowing exactly what does take place, and how to regulate
each operation, so aa to produce the best result.

360. Another field of enquiry consists in the study of the j^fg*"'^°'^"
insect and other ravages to which the tea plant is exposed,
and in devising means for combating them.
The " red spider " (Tetranychus bisculatus) and the " tea
bug " (^Helopeltis theiovora) are the main insect pests, and, as
yet, no successful way of preventing their attacks has been
Mr. Wood-Mason in particular has given a great deal
found.
of attention to the study of the work of these insects. At
Darjeeling I found that " sulphuring " was largely made use
of to guard against " red spider," but it was an expensive
process, costing quite Rs. 20 an acre.
361. It is an acknowledgment of the importance of scien- Appointment of
inquiry in connection with the cultivation and manu- iSn 'Tel
Indian Tea Association have ^saooiation.
facture of tea, that the
commenced a definite line of investigation, and have secured
an analytical chemist of their own. Mr. Bamber was originally
appointed in October 1890 for a term of 1| years, and has
already presented his report of the progress made during the
first year ; this has had to do with enquiries as to the soils,
It is now procultivation, and manuring of the tea plant.
posed to continue them for one year more, but more specially
to devote investigation to the manufacture of tea.
I am far from saying that an enquiry lasting over 2^ years The insafBoienoy
°' ""^ enquiry.
will not be productive of some good, but I am decidedly of
opinion that the time is far too short to allow of the solution
of any but a few of the many problems which have been
sketched outfor decision. It seems a pity that an enquiry
affecting an industry of such importance, and representing
so much capital as the tea trade possesses, should be limited
to so short a term.
The first thing that a man coming out to take up a work of Proper method
°' ^""i""'^'
this nature must do, is, not to make discoveries off-hand,
but
make
theories,
to
himself
thoroughly conor to invent
versant with what has been done before, both in the cultivation and in the manufacture. It is only after this that he
can be expected to usefully apply his scientific knowledge to
the actual details. This is a work, not of a year or two, but
of several years, and it necessarily involves patient work and
patient waiting, though sooner or later I am sure that the
industry will reap the benefit, as others have done which
have made use of the application of science to practice.

tific
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Coffee.

Coffee.

My

tour took me through some of the coffee-growing
Coorg and Mysore, and, besides meeting a number
of planters, I stayed some time with Mr. R. H. Elliot on his
coffee estate at Bartchinhulla, Munjerabad, where I had a
good opportunity of learning about this industry.
As compared with tea, the industry is a much simpler one,
for the manufacture does not involve the careful manipulation
that is requisite with tea but the actual cultivation is a
matter of equal importance in each case.

362.

districts of

;

Problems in

Elevation.

Soil,

363. I may briefly say that the same questions which I have
alluded to as being still in dispute as regards the cultivation
of tea, present themselves when dealing with coffee-growing.
The important matters of elevation, aspect, and shade, are
by no means determined, nor are they attended to as they
ought to be. The nature and requirements of the soil_have not
been sufficiently studied, whilst there is much to learn in
regard to manures, their use and relative values. Lastly,
there are diseases and injuries to which the coffee plant is
liable, but which have not yet been successfully combated.
A suitable elevation, as in the case of tea, would seem to
have much to do with the successful cultivation, though along
with it must be taken the consideration of rainfall.
The
Bartchinhulla estate is about 3,000 feet above sea-level, and the
rainfall is from 90 to 100 inches, but at Messrs. Qannon's
estate, where coffee of the highest repute is grown, the elevation is 4,500 feet and the rainfall is only 60 inches.
The kind of soil, or rather, its earlier history, is a point of
the highest importance. If the land has previously been old
forest land, thinned foi the purpose of growing coffee, it is
likely to do well, but if it Tae that which has before been
under cultivation, more especially of the class known as
kumri cultivation (in which the land is cleared by cutting
down the wood, setting fire to the vegetation, and growing
crops without manure of any kind) it is not nearly so valuable.

Shade.

The aspect must be studied, chiefly in the matter of shade,
while both the presence of shade and the kind of shade provided
Perhaps nothing affecting the
are most essential points.
cultivation of coffee impressed me more than the importance
I have been over estates where shade has been
of shade.
attended to, and I have noticed the healthy and natural
I have also been to other estates
growth of the bushes.
where shade has been neglected and dependence has been
placed upon heavy manuring. The result has been that a
forced unnatural growth of the bushes has taken place and an
unhealthy appearance has been caused by the presence of a
heavy crop with but very little leaf or young wood. A
heavy crop of berries may in this way be produced for a few
years, but. then the bushes will in all probability fail, and in
the end will not succeed like the shade-protected and less
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forced bushes, even though, for the time, the latter may yield a
lesser crop.
A sure sign of the land being too highly manured
is the appearance of shoots all up the stem.
The indication
of a good bush is, on the contrary, the healthy gi'owth of newwood on the branches to form the fruit-bearing branches of
the year to come. I have little doubt that the failure of
many coffee estates is due to the clearing away of the trees,
and the neglect to provide other shade. The provision of proper
shade constitutes a study in itself, to which too much
importance cannot be paid, and if it be neglected it cannot be
made up, more than temporarily at least, by any quantity of
manuring or other means. The amount of shade should vary
with the aspect and be so arranged a,s chiefly to protect the
plant from the sun at every point during the hours when it
It is recognised that trees differ very much
is at its fiercest.
While some supply but
in their suitability as shade-givers.
little leaf deposit for renewing the soil and spread out their
roots along the surface of the ground, thereby depriving it of
moisture and nourishment, others such as the Jack-fruit tree,
and the cubbusarr^e, goni, mittli, poonarul, &c., are of a
different habit of growth, and afford a large leaf deposit.
Nor is it enough simply to provide shade at the outset, but
there should^be a succession of shade, the older and taller
trees being successively removed for timber or fuel as the
younger ones come on to take their plaice.
The mechanical cultivation of the soil must be closely
attended to, for it must be kept constantly stirred and not
be allowed to get hard. To go on theJand when it is wet is
Perfect drainage is of the highest
certain to do great harm.
Holes called " renovation pits " are dug on
importance.
sloping ground in order to hold up the soil and prevent it
from being washed away by the heavy rains in the wet
These are generally 3 x 2 x IJ feet, and are put
season.
between every four bushes ; into them the leaves which fall
from the shade-trees are swept, and in them the fine earth is
retailed as it washes down the slope. When the holes are
again dug, this earth and leaf mould is spread around the
stems of the shrubs. But I could not help thinking that
the " renovation pits " were often unnecessarily numerous
and close together. The digging of them is laborious work,
and the ground is apt to get somewhat consolidated, besides
which, in the digging, many of the rootlets of the coffee-plants
are cut across and sometimes even the larger roots too.
Therefore I think that the number of " pits " should not be
greater than is necessary in order to stop the surface wash.
At present it is the practice to regard these pits as means of
bringing the subsoil to the surface, as well as of catching any
wash, or of holding vegetable matter. It by no means follows
that it is always an advantage to bring the sub-soil up, for it
may be poorer in quality and the richer top-soil may thus be

image,

• Renovatiou

p"^"

buried.

As
made

to the soil itself, judging from analyses which I have
of coffee-soils from Mysore, there appears to be clear

bou- constituents.
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evidence (see paragraph 63, as also Appendix B.) of the want of
lime in the laterite soils, also that phosphoric acid and potash (see
B.) are less abundant than in soils
of alluvial nature in other parts of India.
The frequent use
of bones by coffee planters as a manurial agent is a support to
the belief in the need of phosphatic manures, and it is probable
that potash-containing manures might also be usefully
employed. In Appendix B. I give spme detailed analyses
of Munjerabad coffee soils, and I would, in passing, comment on
their richness in vegetable matter and in nitrogen resulting
therefrom. This is accounted for by the fact that the land is
old forest land, and it is lijkely that lime and mineral ingredients are what the soils require rather than more vegeta,ble
matter such as would be contained in oil cake, cattle-dung,
&c.
It is, indeed, quite possible that over-richness in nitrogen may produce a rankness of growth, and over-development
of leaf to the exclusion of berry.
In other cases, and where a
lesser richness of surface soil is found, the reverse may be the
case, and there may be decided need of organic manures.
All
soils cannot be treated alike, but each must.be considered in its
own special relations.

paragraph 65 and Appendix

Application of

Differences of practice occur in the manner of applying
manures, some planters preferring to throw manure broadcast
and to fork it in, others thinking it better to dig a trench
round the bush about 1 foot or 1| feet from the stem, and to put
back the soil mixed with whatever manure it is intended to
apply. But I am not aware of any comparative experiments
that have been made in order to test which is the better plan,
and, indeed, it would very probably be found best to put one
kind of manure on in one way, and another in a different way.
The plant food thus supplied should be put where the rootlets
can best avail themselves of it, and therefore I should be in
favour of scattering manure about rather than of accumulating
it in one spot or even in a circle, so long as it is not too widely
scattered or put beyond the plant's reach. Bulky manures, such
as cattle-manure, leaves, and similar vegetable matter, reqnire
to be incorporated with the soil, so as to exercise a beneficial
mechanical as well as chemical effect on it, whereas soluble
salts, such as potash manures, may well be sown on the surface or be lightly forked in. The time of application will also
differ according to the nature of the manure, bones and other
materials which take long to decompose being better suited
for early application, and more readily decomposable or soluble manures for a later dressing.
If coffee planters would make a few small but careful experiments for themselves they would certainly be able to obtain
more information as to their particular land than could be

given by anyone advising them, but who does not possess the
requisite information as to the soil, the situation, and.other local
conditions, or even as to the manures which are readily obtainManures, such as bones, oil cake, &c., are too generally
able.
used because they have always been used, and because there is a
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general belief in their utility, but it is more than probable that
in some cases large sums are needlessly expended on them,
while, in others, lapk of, lime, potash, or other soil -constituent, may be responsible for a diminishing yield.

364. The coffee-plant, like the tea-shrub, has its own particul&t enemies, of which the chief are the " borer " and the " leaf
disease."
By planting good kinds of shade trees the " borer"

Di»easea'and

*
ooffee pUnt.

has been largely suppressed, and is now but little dreaded
under the best conditions as to shade. In open plantations
or under bad kinds of shade trees " leaf disease" inflicts much
da,mage, btit not under good shadfe or on well-cultivated land.
As to liability to disease, the mo^t that can be said is that if
the plant be maintained in good active growth, and not be
unilaturaUy forced, it is less prone to disease and attacks than
if the soil be not maintained in fertility, or if the plant be
forced on so as to produce berries to the exclusion of a fair
proportion of leaf.
Mr. John Hughes has examined healthy and diseased leaves
of the coffee plant, but the analyses, though showing the comparative poverty of the diseased leaves in soluble organic and
mineral constituents, do not point to the presence or absence
of any particular constituent which might be considered
deficient in the soil or be supplied in manurial form.
Sulphuring and limewashinghave been put forward as remedies
for " leaf disease," and I might suggest another viz., the use of
" blue-stone " (sulphate of copper), in the form of the mixture
with freshly slaked liMe, known as " Bouillie Bordelaise," and
already used with much success in vine cultivation. Unfortunately, the difficulty of transport, and the difficulty of getting
labour, would militate against the success of such remedies, and
against their extensive application even if they should be found
But it would be well worth
to be protective in chafa-eter.
making experimental trials in order to ascertain the efficacy
of any such applications.
365. Two main difficulties which coffee planters have to Two main
coniEend with are, that they cannot get enough labour and that ^cSgro^g.
they cannot get enough manure. As to labour, although high
wages are given (Rs. 7 per month for men, and Rs. 5 for
women), it is very difficult to procure enough just .at the time
when it is most wanted, while, as to manure, the difficulty and
cost of transport are heavy, and there is not a sufficient supply
The extension of railways
of manure to meet the demand.
will undoubtedly help much in removing the difficulties both
as to the supply of labour and that of manure.

Cardamoms.
366. Associated with coffee-growing, more especially in
Coorg, is the cultivation of Cardamoms, an industry which,
until lately, was most remunerative, and to which I would
merely allude in passing. It is found that after continuously
growing this crop for some time, the produce declines mate-

Cardamoms.
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and it is clear that consideration ought to be turned to
the manurial point of view of the cultivation, a subject
which up to now has been quite neglected.
rially,

Tobacco.

Tobacco.

367. The cultivation of tobacco is one on which great
care is bestowed.
Like opium and sugar-cane, the crop
carries with it considerable profits, but it is almost entirelygrown upon good land and where both manure and water
are available.
Speaking generally, the crop is grown in
rotation with other crops, bnt it is hot unusual in some parts
In Gujarat
to grow tobacco year after year on the same land.
(Bombay) and Sind it is tbe common opinion that the quality
of tobacco is much imiproved by the continuous growth of it
for many years on the same spot, and fields can be pointed
out which have produced tobacco for 40 years and more, and
"
are specially noted, the produce often fetching quite " fancy
prices.
Manure is, of course, used lavishly. But this continuous growth of tobacco in certain districts is remarkable,
and well deserves investigation, inasmuch, as in other parts,
for example, Kh^ndesh and Belgaum (where the produce is
also goodj, the cultivators vill not take a tobacco crop oftener
than once in ten years,, alleging as the reason the iinpossibility
otherwise of keeping down the parasite (Orobanche Nicotiana),
which affects the plani so periously (see later on, paragraph
Tobacco is gro^n principally as a " garden " (irrigated
372).
wells)
crop, but spmetin^es also as a " dry " (unirrigated)
by
crop, tjie se.ed-be(i only jbeing Watered by hand.
I have
instanced the preference of the grower of tobapco for particular kin^s qf wa.tpr, and in paragraph 99 I have giyen an
analysis of a well water which Jiad the reputation of being
sppcia,lly suited to the ,crop.
I also mentioned in paragraph
133 that in some parts it is the custom to spread round the
plants earth which is impregnated with nitre.
So far as the cultivation goes, I see nothing in which the
raiyat can improve, for, like other " garden " crops, tobacco
is one over which no trouble is spared.
It may be possible
to get better information as to the effect produced by
manures of various kinds, such as cattle-manure, nitre,
oil-cake refuse, &c., upon the quantity and quality of the
leaf, but this jwill hardly be the case so long as the Native
uses his present crude methods of curing. When, however,
as is now beginning to be done in Madras, private firms turn
their attention to. the proper manufacture of tobacco and
cigars, there will be the call for guiding the cultivation also
in the most favourable direction.
^

The

cultiratiom

Tezy oarefal.

,

Manuring

for

tobacco.

Experiments at
Nadiad.

368. In Gujardt (Bombay) a great: deal of tobacco is
At Nadiad I met Rai Bahadur Becherdas Viharidas
grown.
Desai, a most enlightened and leading agriculturist, who has
given a great deal of attention and altfo money in attempts to
improve the growing and the curing of. tobacco. At the farm
of the Nadiad A.gricultural Association, of which Mr. Becherdas
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is an active supporter, many experiments have been
carried out, and are still in progress, in order to find the manure
best suited to the tobacco crop. Thus, the eiFect of the following

Desai

cow-dung,
tried at the time of my visit
goats'-droppings, castor cake, saltpetre, and tannery refuse.
The general conclusions obtained thus far are, that saltpetre
gives the largest yield, but does not produce a tobacco which is
relished, and that for quantity and quality together, the best
results are given by the goats'-droppings and by the tannery
refuse.
Mr. Becherdas Desai, in addition, has cultivated
tobacco on a large farm near Nadiad, and has endeavoured
Though
to introduce the produce into the European market.
the tobacco is pronounced by experts as being carefully cured,
a peculiar strong flavour is noticeable in the smoking, which
renders the leaf unsaleable. Mr. Becherdas Desai is quite
cognisant of this, and has tried long, though without success,
to ascertain whether the drawback lies in the growing or in
the curing. Finally, he has had to give up the attempt to
create a European sale for the tobacco.

manures was being

:

369. Curing of tobacco as conducted by the Native is done Native method of
"*'"'•
in a very primitive way.* The leaves are not removed one ™"°s '"
by one when ready for picking, but, after a few spots have
begun to appear on the lower leaves, the entire plant is cut
off close to the ground, and is left exposed to the night dew.
Next day the plants are arranged in small circular heaps,
about two feet high, with the stalks outwards. At the close
of the day the heaps are opened, and the leaves are spread
out for the night. The next day they are heaped again, and
so on until after about five days they begin to turn yellow.
Then the plants are hung upon horizontal poles for 15 to 20
days, the stalks being pressed close to each other. After this
the leaves are again packed in square heaps, and these heaps
are opened and re-packed everjj, two or three days. The
leaves begin then to sweat and finally to turn black. This
blackening is a sign of fermentation being finished, and the
leaves are then stripped off the stalk and tied up in bundles
Often, crude molasses (jagri) and water are
and baled.
sprinkled on the leaves after fermentation is over.
.

,

370. This process of curing is evidently a very crude one,
of very great improvement.
The curing of
tobacco requires every stage to be carefully watched, the
temperature to be observed, and fermentation to be induced
or checked at the exact point which experience has determined as being best. Every leaf indeed should be treated
as a unit by itself, and not simply as one of many leaves comBut it cannot be expected that the
prising a bundle or heap.
Native cultivator will ever be able to do much more in this
direction than he has done, and, wherever a better leaf is
required, it will have to be obtained through the establish-

and admits

* Tbis description is taken from a Beport bj Mr. H. Caine, of Madras (Bulletin No.
Agricultural Department, MadxBS).

Y. 24266.

S
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1889-90,

improvemeut in
°"'"*-
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of separate ctoing-places Such as thos6' which have
been started in the Madras Presidency, and which will be
under the care of practised ".experts."

ment

Prospects of
industry.

fclie

371. Endeavours have been made by Messrs. Begg, Dunlop,
Co. at Pusa in Tirhoot, and also at Ghazipur, North- West
Provinces, to establish tobacco-growing and manufacture
for the European market.
Considerable advance has been
made upon native methods, but it cannot be said that the undertaking has in either case been successful.
fine or even fair
quality of leaf has not as yet been produced, though whether
the soil, the climate, or the curing, has been at fault has not
been ascertained. The fa,ilure to grow a high-class leaf in the
above places and also in Gujarat may be due partly to the
soil, but more probably to the climate, which is not sufficiently uniform throughout the year, but exhibits extremes of

&

A

dryness and of wet at different periods. For tMs reason the
more regular warmth met with in Southern Madras and the
greater freedom fi'om extreme conditions ifiay account for the
larger measure of success which has attended the efforts in
that Presidency to establish the manufacture on an improved,
basis and with the assistance of expert knowledge from
other countries; The prospects of the industry in Southern
India are decidedly encouraging.
Tobacco parasite.

Flax.

372. The tobacco plant has a great enemy in the Orobanche
Nicotiana or " Bod'u," a vegetable parasite which grows out
from the root-stock of the plant. It is an annual, but the
seed is readily propagated and is hard to get rid of. It is
vetj certain that it attacks weakly plants by preference, and
that it occurs on poor rather than on rich soil.
The only
way to effectually remove it is to detach it from the tobacco
plant before the seeding of the^arasite has begun. Being an
annual its preparation may thus be prevented. Thorough
hoeing of the land is very necessary, and careful cultivation
is said to keep it down (see paragraph 367).

Flax and Jute.
373. Flax or linseed is grown in India entirely for the sake
of the seed, and not for the fibre.
Indeed, experiments which
have been made would seem to point to the ordinary linsejed of
the country being best adapted as an oil-giving and not as a
fibre-yielding plant.

It

l^as

been urged that considerable

improvement in the preparation of fibre both from the linseed
plant and from san hemp (Crotalaria, juncea, which is not
really a

hemp

at all) could be effected if

men

skilled in the

manufacture could be obtained from other countries to teach
the Native how to dress the fibr^. But more than this is
involved.
It would, firstly, have to be ascertained what
kind of seed is the one bes;fc calculated to produce a o-ood
and, secondly, the method of cultivafibre rather than seed
tion would have to be altered. In order to produce fibre, the
plant must be sown thickly so as to grow tall and upright and
not short and bushy, as is the case at present.
Further
;
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more than likely that a good fibre-producing plant
be, grown well on a particular class of soil, a
sandy and npt a clayey one being requisite. The experiment
has beon tried in the;Punjab, but the manufacture of flax was
not found to be a profitable one. Mr. Ozanne also tried the
growing of flax for fibre at the Bhadgaon (Bombay) Farm,
it

is

conld only

but it did not succeed, for, even though thickly sown, the
shrub was found to branch too much, and would not grow
properly. When tried as a rainy-season crop, Mr. Ozanne
found that it would not stand much wet, owing to its liability
to a kind of " rust," and when tried as a cold-weather crop
it pro ved to be exceedingly delicate.
Again, the preparation of
flax fibre is much, harder than that of either the san hemp or
of jute, and it needs skilled supervision and the employindnt
But the principal objectionis
of an "expert" in flax-dressing.
that it is impossible to grow seed and fibre on the same plant
if seed be desired, the fibre must be sacrificed, and vice versa.
As long, therefore, as the cultivator gets a good profit by selling
the seed he is not likely to risk the production of fibre, and if
he is wanted to grow flax it must be made worth his while to
do so.
Even as regards san hemp, (the preparation of which for
fibre is easier than that of flax), its place as a fibre has been
virtually taken by jute.
374. At Seraj gunge in Eastern Bengal I had the opportunity of seeing the cultivation of jute, and also its preparation
and manufacture. The damp hot climate that prevails here
especially favours the crop, and, inasmuch as it is mostly
cultivated on rich inundated land which is constantly siltrenewed, there is little need of manuring, as a rule. Occasionally cow-dung is used, .or a pulse-crop is fed off previously to
sowing the jute.

Jute.

Silk.

375. The decline of the Beng'al silk industry is believed to
be in great measure due to the spread of certain diseases
among silkworms. The worst of these is known as pebrine,
and so serious have been its ravages that an effort was made
a few years back to investigate its nature and the means of
prevention! Mr. N. G. Mookerjee, of the Bengal Agricultural
Department, was deputed to Europe in 1888 to study the
methods of silkworm-rearing practised in Italy and France,
and more especially to acquaint himself with the system
intr'oduced by M. Pasteur, of examining microscopically the
moths intended for laying the eggs or " seed," as they are
termed. The eggs of any moths which are found to be affected
with disease are rejected, and only healthy " seed " is kept.
It was hoped in this way to establish a pure race of silkworm
free from disease, and by distributing the pure " seed " to
silkworm-rearers to thus get rid of the evil. A central
" seed-station " was subsequently started at Berhampore.
It must be acknowledged, however, that the work has not
been altogether satisfactory, and the steps taken in India

s2
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have not been successful in perpetuating silkworms which
are free from disease, at least in the silk districts of Bengal.
Mx. Mookerjee, who has had charge of the experiments, has
been able to rear silkworms free from disease in places such
as Dehra Dun which are far removed from the silk districts,
but as soon as the seed is removed to the silk districts of
Bengal pebrine appears and it is no longer possible to keep
pure " seed."
.,,,
Grain-cleaning,
.

Gi-ain-cleaning.

" Dirty"
indian°wheat.

376. The export of wheat and oil-seeds from India has
iiitroduced important' considerations as to the cleaning of
grain and seeds, and on these I wish to touch.
Indian wheat has, without doubt, acquired a name for being
" dirty," and of being inferior to the Canadian and American
wheats put upon the English market. It is stated that a considerable amount of earth, and of seeds other than wheat,
come with the grain, and that .this necessitates special cleanIn
ing of the deliveries after their arrival in England.
addition, Indian wheat has to be washed, partly in order to
soften it (Indian wheat being very hard), and partly so as to
get rid of the earth and dirt which are invariably found along
lower price consequently rules for Indian wheat,
with it.
and many millers who would be willing to purchase it are kept
back from doing so by reason of the expense involved in providing special appliances for cleaning the grain.

A

The
°

basis o« sale

^"'

377. It has beftn custpma^yi to sell Indian wheat on the
basis of its containipg a certain, a,mount of impurities, the
exact amount varying with thppla'C,e,9;f,e3fppi:t and the time of
year when export takes place. ,In,t|i^ caiS^ of Calcutta wheat,
5 per cent, of impurities used, to be allowed for ante-monsoon
shipments (previous to 1st July), and 6. to, 7 per cent, for postmonsoon shipments (after 1st July). For Bombay wheat a
somewhat lower percentage, yiz.,, 4 tQ,j5.per cent, was allowed,
but wheat from Karaphl w^.? ijeckonf^ a? ^^ij^g more impure
,

than that from Qalcjitt^. o;* Bombay, and the ante-monsoon
season also extended to SOtl^ September.
The dauses of wheat being shipped im this impure condition
were alleged to be the inferior cultivation of the Indian
raiyat, the habit h^ has of growing wheat, npt alone, byt as a
"mixed" crop, and the, imjgerfect means at his disposal for
It was argued that as
thj-eshipg out ajid, cleaning the grain.
the cultivator thres^aes l^is corn by treading it out upon an
earthen floor with his bu|lQcks, the earth must of necessity
get mixed with it besides this, that the means of sifting out
foreign ^eeds bein,g crude, and the raiyat having no machinery
for the purpose, impurities arising from the crops grown along
^ith the wheat must preyent a good clean sample from being
_

;

obtained,
How Indian
be "dirty;'

°

,

.

378. That a Certain amount of foreign seeds and dirt finds
its way iuto Indian whcat frdm the above causes is undeniable but, as I shall presently show, this does not account
;
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anything like the percentages of ">dirt''' which it has been
the custom to fix. When first the export of wheat began to
assume any considerable dimensions the purchase of shipments was conducted on the system of " mutual allowances,"
the buyers paying for any superiority in cleanness shown above
the arranged limits, and the shippers paying for any
Samples of the different cargoes were submitted,
deficiency.
on arrival in England, to the Corn Trade Association for analysis,
and the percentages of impurity were fixed thereby. But it
was soon found out that, despite the statements that had been
made as to the raiyat's imperfect methods, Indian wheat
generally arrived in so clean a condition that the buyers had
They soon got
in most cases to pay, for the extrg, cleanness.
tired of doing this, and accordingly dropped the system of
" mutual allowances."
They resolved, only to purchase upon
the basis of " fair average quality " (f a. q.), this implying
that the wheat might contain the percentage of impurity or
"refraction," as it is termed, allowed according to the port and
time of shipment, but they refused to pay for any superiority
over the " refraction " limit, though they still claimed an
allowance for any inferiority shown, leaving the exact amount
for

.

to be settled by arbitjjation.
The result of this action soon

made itself apparent. Indian
wheat, which up tiU, then had been coming over clean, now
began to deteriorg,tei, and the London or Liverpool buyer
talked loudly of its " dirty " condition, and assigned this as a
reason for giving a Ibwer price for it than he would 'for
Canadian, American, and bthfer wheats. But the change in the
character of Indian wheat was the direct Consequence of the
English buyer's action, inasmuch as the Indian shippers, finding
that they no longei' got a penny more for wheat which they
sent over clean than for that which had the full allowance of
impurity, naturally took good care not to ship any which
had not the full amount of impurity. This has led to a
deliberate system of adulteration of whealt being practised,
and, however pure the grain may be when it comes off the
cultivator's field, it is always made up to " fair average
quality " as understooddn the English market, before it leaves
the place of export.

When

change in the condition of exported grain
strong representations were made by those
interested in the Ijidian trade, and also by millers in England
wto had been usirfg Indian wheat and would have gladly
continued to use it had there not been the difficulty of dealing with it in consequence of the dirt and impurities it
contained, and the expense they were put to in removing
Messrs. McDougall Brothers, of Mark Lane, London,
these.
specially interested themselves in this matter, and laid before
Viscount Cross, the then Secretary of State for India, much
valuable information upon the subject. Messrs. McDougall's
enquiries elicited the facts that not only was clean Indian
wheat desired, but that an extra price would be paid for it,
379.

was brought

this

about!,

.
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and increased u,se be found for it. The desire of the millers
was that admixture should be limited by contract to 2 per
'

cent.
Conference at the
India Office.

Reports and papers were laid before Pa,rliament in 1888 and
1889, and on May 8, 1889 Viscount Cross presided at a
Conference held at the India Office to consider the question
In the course of his opening
of Indian Wheat Impurities.
address his Lordship pointed out that no less than three
million cwts. of dirt are imported" every year with Indian
wheat, and that this implies a useless and foolish expense.
The London Corn Trade Association on their part maintained that the conditioti of Indian wheat was a natural one,
due to the methods of the 'raiyat in cultivating and threshing,
and that the basis of 4 per cent, of impurity for Bombay and
5 per cent, for Calcutta wheat was accepted by shippers as
being the normal condition of wheat as grown. Shipment on
a 2 per cent, basis, they maintained, would imply cleaning at
the place of export, and would necessitate English millers
paying a proportionately higher price, which they would not
be found willing to do. The London Corn Trade Association
raised objections to selling wheat on analysis (in the same
way that linseed is sold), and they deprecated Government
interference in a trade matter which would gradually right
itself and effect the desired improvement in time.
The Liverpool Corn 'Trade Association differed entirely
from the London Association, and saw no difficulty in fixing
a 2 per cent " refraction " standard, at least for Bombay
wheat they believed that if a 2 per cent, limit were fixed in
England the wheat vrbuld soon come from India of the
required purity. The term " fair average Quality," they felt,
was a very elastic one.
A point of considerable importance was raised by millers
in the Midlands and other inland counties of England.
They
pointed out the disadvantage they were at in having to pay
not only for the extra dirt, &c., coming from India to London,
Liverpool, or other English ports, but that they had to pay
as well for its conveyance at high rates along English
railwayls.
In this way the smaller millers and those inland
were much prejudiced, for they could less afford than the
larger millers to put up the requisite machinery for removing
the impurities which had been deliberately put in and for
which, they had had to pay extra carriage.
It was not to be expected that any gen^fal agreement could
be come to at the Conference, when interests so divergent
were concerned, but, although a few large millers, who hiEid
already gone to the expense of setting up spfecial machinery for
dealing with Indian wheat, were in favour of ma;tters
remaining as they were, the National Association of British
and Irish Millers, and millers generally, strongly urged that
improvement ought to b|^ pffected, that wheat should be
shipped cleaner, and that wilful adulteration should be
punished.
'
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380. In India itself, enquiries were made, and efForts. were ^'Sto^^^^
put forward to induce a trade in clean wheat. The Reports of ™p^y
the Bengal Agricultural Department showed that the unsatisfactory ^ate in which wheat, was exported was not due to A™taiiturai
the inferior cultivation and dressing which it received from department,
the raiyat, but that when clean wheat was offered, the
merchants, owing to the action of the buyers in England,
positively declined to give any better price for it than for
wheat with 5 per cent, of impurities.. Mr. Finucane, Director
of the Bengal Agricultural Department,, instances that in
August 1887 the Manager of the Dumraon Raj wanted to
grow wheat largely and to supply it in a clean state, if he
could get a remunerative market for it. He proposed giving
the raiyats advances of seed and money by way of inducing
them to grow wheat alone and not as a " mixed crop ,'" also to
But he was obliged to
set up machinery for cleaning wheat.
give up- the idea, for the merchants would not give a higher
price, and, what was worse, the .clean -gra,in was deliberately
mixed with mud so as to make it up to the 5 per cent.
" refraction " before it left for shipment to England. Thei
manager of the Raj relate? l;hat, near Buxar, he used to sell
wheat to an agent of a leading wheat-exporting firm, and that
Lis servants were instructed how to make little pellets out of
mud and water, which would resemble wheat; and to mix
2 maunds of this earth with, every 100 mauncfe of grain whenever the wheat was found- not to contain 5 per cent, of
.

<=''""'
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impurities.

381. The Bombay Chamber of Commerce have repeatedly
urged the London and Liverpool Corn Trade Associations to
accept a basis of 2 per cent, of " impurities," and have said that,
"were it adopted, there ,;wou]4, be ,p.o. difficulty whatever in
getting any quairpiity of wheat pleaped to that extent^ To
these proposals tbe Liverpool Association seemed to be
favourable, but the, London, Association declined to assent.
In place of it they proposed,, in November 1889/ the following " refraction " .limjt^ for ante-monsoon shipments 3 per

Proposals of

ofTMnmcroe?''''^

,

,

,

,

,

?*p^'^^°^„4
Liverpool

oom

ISeoiatious.

;

eent. for Bombay wheat, 4 pejr c^nt. for Calcutta wheat, a,nd
"
5 per cent, for K,arachi wheat.. Of these ", total impurities
about 1| per cent;jW^,s t,9,b,e " dir,t,"* SoEdewhat higher perThe
centages were fix;ed, .for pogt-ijaonsoon shipmeints.
Liverpool Association joined in the recommendations. In
vain the Bombay Chamber pointed out in reply that the
analyses of Bombay wheat, as given by the Official Analyst
of the London Corn Trade Association, showed even less
impurities than the latter Asspciatipn proposed, but so the
matter stands.
,

,

382. I was naturally desirous of forming my independent MyowncuquWes.
conclusions upon the question of clean wheat,' and therefore
made my own enquiries. Mr. John Marshall, of the Bombay
* The term "dirt" includes

earth, chaff,

and misoollaneous weed seeds of no

s 4

intrinsic value.
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of Commerce, Mr. Wishart i(Cawnpore), Mr. H. M.
Ross (Calcutta), and others, kindly gave me much informal

Chamber

tion as to the practices of the 'tra|de

;.

but, in addition,

when

my

general enquiry up-country, I kept this object,
among others, in view., I ascertained that each country,
such as England, France, Italy, &c., to whi<;h Indian wheat is
exported, has its own requirements, and wants particular
grades of purity accordingly. Wheat comes into Bombay, for
instance, of all degrees of impurity, containing, it may be, 2, 4,
" impurities," and, before being^
6, 8, or even more per cent, of
shipped to its destination, it is made up to the particular
degree of impurity required by each country to which it is
being sent. It would be quite easy, I am assured, to clean all
wheat to 2 per cent, of- impurity. If the English merchants
really want to have clean wheat they have only to insist
upon its being supplied, and it would at once be forthcoming..

pursuing

Aduiterntion of

wheat seeE by

The

(UMiity of
^'^'1™™'™"' *^
threshing-floorB.

Any

doubts that I inay have' had as to wilful adultiei-ation
wheat being practised were set at rest by my seeing, as I
was passing Changa Manga railway station (in the Punjab), a
•large heap of—wheat being deliberately mixed with earth.
This was going on in full v'ie# of everyone.
^j

383. My attention was next directed to ascertaining how
the impurities that are found in wheat exported to England
find their Way i«jtp. the g^aip. For this purpose I endeavoured
to find out what the quality of wheat is as it leaves the
threshing-floor of the raiyat, whether, in fact, it does contain
all the dirt that it has been represented to have, for instance,
the mud from the threshing-flooi-, aiid the gram and other
seeds from the " mixed " crops grown with the wheat.
.

Accordingly, when staying at Cawnpore with Mr. Holderness, Director of the Agricultural Department of the North-

West Provinces and Oudh, I obtained through his Personal
Assistant, Mr. Lachman Parshad, six samples of wheat w^hich
were taken, according to my detailed instructions, direct from
the threshing-floors of cultivators iii the neighbourhood of
Cawnpore, and jiist as the wheai was aboiit to be sent to the
nearest 6a2;dr for sale.
The wheat was accordingly in the
state that it left tlie cultivator and as it passed into the hands
of the local traders for transmission to agents of the large
wheat-exporting firms, ^and- for 'subsequssBit' despatch to the
'(>»ivfi'"
.ji..
port of shipment.
,

'

I

'

The heaps of wheat as they lay oi the threshing-floor,
ready for removal and sale, were carefully' sampled byturnihg^
each over and drawing from it handfuls from different parts,
turni'ng it over again and taking fresh handfuls, and so on,
until an average of the whole was obtained, which, by subsequent division and sub-division, was reduped to a lesser
bulk. The final Saniples were sent to n)e and the separation
of the wheat and the impurities was 'carried out in my
presence the results of the separation were as follows :—
;

Qrai/n-cleaning.
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Table XIII.
Analyses of Samples of
Threshing-floors of Cultivators in the

Mechanical

Wheat taken
Cawnpore

from'

District.

Meoimnicai
aampie« of wheat.
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reaches the place of export ; here it is made up according to
the fequiremeixts of' the trade with each country, and thus in
the case of wheat sent to England, the 5 or 6 per cent, of
impurity necessitated primarily by the action of the London
Corn Trade Association, is gradually added, shipped to England, and on its arrival has all to be taken out again.
That this is what really takes place was forced upon me
still more strongly by an examination which I made of a
sample of wheat taken from a bulk in Cawnpore market,
exposed for sale there. This bulk I saw myself, and had a
large sample of it drawn, and the impurities were sifted out
and weighed in my presence. The results were
:

Analysis of wheat
from CaTropore'

market.

Qrain-cleaning.

Undoubtedly,

too,
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not only are the merchants opposed to

any change in the existing practice, but there are also large
millers to whose interest it is to keep Indian^ wheat " dirty."
They have put up extensive and costly machinery purposely
to enable them to deal with Indian wheat, and, -being able to
buy the latter at the lower quotation, they secure an advantage
over their smaller rivals who cannot go to the same initial
outlay.

386. It has been suggested that

the "elevator " system,
which is in vogue in America and in Russia, were to be
introduced into India, the grain might be screened in bulk and
be graded at the different dep6ts, so that it would sell
according to its ascertained quality.
But there are diiEculties which make the system inapplicable to India. Apart from the undesirability of subsidising,
as has been suggested, any private firm for a term of years to
carry this scheme out, and apart from the impossibility of
Government taking in hand the whole wheat trade of the
country, there are considerations as to the nature and methods
of cultivation which place Indian wheat on a different footing
to that of other countries.
In the first place, Indian wheat
will not keep for any length of time, but is liable to the attacks
of weevil it is thus much better suited for bagging than for
keeping and selling in |bulk. Secondly, the number of
different kinds of wheat grown is so large, and, the individual
areas over which' they are distributed are so small, that to
grade these numerous small lots would be a difficult if not
impracticable task. In America and in Russia, lor instance,
we should find one single variety grown over a wide extent of
country, but in India the wheat is grdwn on small patches, one
kind in one field, another in another, a hard wheat here, a
Altogether, some thirty different descripsofter wheat there.
tions of wheat are sent from India to Europe.
if

The

" elevator
system.

"

Inapplicable to
India,

,

;

.

387. The real remedy for the condition of Indian wheat will
be found in the abolition of fixed rates of "refraction." As
long as these are maintained the exporters will work up to
them, but if the English buyers say that they must have clean
wheat it will be speedily forthcoming. France and Italy have
both refused to repeive dirty wheat from India, and the consequence is that they have it sent to them clean. Russian
barley is sold on a basis, of 3 per cent, of impurity, and this
plan works quite smothly. When clean linseed was insisted
upon by Calcutta mercha^its the raiyats up-country soon began
to screen it and to deliver it clean. At one time the same
difficulties that exist with wheat occurred also with rice, but
these have been now removed, and rice is sold on a " pure " basis.
The same might be readily done with wheat if the trade
really wanted to have it clean.
If, however, the trade.are not willing to set the practice right
themselves, there only remains the enforcement of legislation
to oblige the sale of wheat on a "pure" basis, and to make it a

JboUslfflMd'''
rates of
refraction,"
'

,

Legislation
""^

may

'>«<'essary.
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penal offence to adulterate wheat, or to export or trade in
adulterated wheat.
The trade, and in particular the London Corn Trade, have
the power of remedying' this themselves, but they have shown
little disposition to do it, and it is, I think] time that stronger
measures should be taken to oblige them to put the Indian
wheat trade upon an honest basis.
Linseed.

Linseed.

My

inquiries on the matter of grain-cleaning extended
to linseed as well as to wheat.
large number of samples were collected for me in the
Central Provinces by Mr. T. C. Wilson, then Settlement
Officer at Damoh, and by others of Mr. J.' B. Fuller's (Commissioner of Settlements and Agriculture, Central Pi-ovinces)
staff.
Most of these samples were taken direct from the
cultivators' stores or threshing-floors, and in the manner
described before. The samples were brought by me to England,
and the mechanical analyses were performed in
own
laboratory. In Appendix O. I give the detailed results of
analyses of 39 samples collected from different districts.
The seed was first passed through a coarse sieve which
retained all coarse earth and 'lafge seeds, then through a finer
sieve which retained thg linseed, sallowing the fine earth and
small seeds to pass through. The amount of "sieved linseed "
was thus obtained. Finally, the sieved linseed was handpicked, and; everything was removed that was not " pure
linseed."
The following table, gives the summary of the
results -.-^

388.

A

my

Mechanical
analyses of
samples from
cultivators' stores

and threshingfloors.

Table XIV.
Mechanical Analyses of Samples of Linseed taken from
Cultiv?itors'

Provinces.
-.

Linseed at Ball!
Brothers' store.

Stores

an4 Threshing-floors in the Central

-.

Linseed.
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which had been brought in in carts
down."
It

gave

:

>

for. sale at

the "go-

'

Coarse earth and large seeds
Fine earth and, small seeds
Stalks, chaff, &c., removedhiy hand
picking

-63
1-18
-

-85

2-66

Total impurities

Pare linseed

j

2'66

'

.

-

97-34

.

lQO-00

The different samples give varying amounts of impurities,
but, on comparing the results with those obtained in the case of
wheat, it wUl be noticed that the average amount of impurity
This is but to be expected,
is higher when linseed is the, crop.
inasmuch as the linseed is generally gathered by pulling up the
plant bodily with the roots and adhering soil, also the foreign
seeds, short stalks, and chaff, are much harder to separate
from linseed than they are from w^eat. Yet it would appear
from the results given above ths^t when the merchants want
well-cleaned seed,, they can get it readily enough.
389. I ascertained at Bombay' that the usual plan

fol-

lowed in buying linseed for export' is as follows —the sefed is
bought from the uTp-conntiy taiyats by the dealers the latter
bring it to Bombay or some other p6'rt and place it in the bazar.
An intermediary called the rn,iiccad(im buys the' seed in the
bazar and cleans it; he brings samples to the various seedshipping firms, and covep^nte wit|i them to supply a certain
:-

;

amount

like the sample, of a definite

percentage of purity

and at a certain fi;x;e'd price. The linseed is generally bought in
India on a basis of #i pier cent, p'urity, and is sold to buyers in
London and elsewLerje on a ba.sis o_f 96 per cent. The mnccaddm
is responsible for the pi^rity,; and if, on arrival in England, the
seed

is

found, accop'(iing to the test of the Oilseed Association,

come out below guarantee, an allowance is made for it, and
the muccadam has to pay this to the shipper. But if the
English buyer gets a seed of higher purity, he is not called on to
pay for anything abbve the guarantee. Accordingly, the
shippers chance the deduction being madefor anything below
the guarantee, and take care not to send any seed of above
96 per cent purity., Fprmerly, linseed was bought on the
" reciprocal basis," the purchaser paying more for the cleaner
seed, and being allowed for that which was less clean.
This
clause, however, was eliminated by the home buyers, and at
once the quality of linseed deteriorated, as it was no longer
to

to the interest of the exporter in India to get pure seed.

About five years ago it was decided by the Loridon Oilseed
Association to buy upon the basis of " absolute purity," but this
proved a dead letter, as there was no demand in the home
market for

" pure " linseed.

'^^reha*se°ind

export of
"°°°
linseed.
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With linseed, as with wheat, it would be quite possible to
get clean seed if there were the demand for it, but, unless
buyers are willing to pay on a higher scale for pure seed, the
trade will continue as at present and the seed be graded to
just the percentage of impurity which meets the requirements
of the market.

CONCLUSIONS.

CONCLUSIONS.

390, The improvement of particular agricultural industries,
such as those connected with sugar, indigo, tea, coffee, tobacco,
But the carrying on
&c., would benefit agriculture generally.
of these industries

is,

as a rule, confined of necessity to cer-

tain particular localities, and cannot be indefinitely extended

over the country.

Improvement

in a;griculture, through the

modification of differences in practice, can have, therefore, but
limited scope.

It is rather to a bettering of practice in each

industry that attention must be directed.

In sugar cultivation and manufacture, however, there are

which better methods are employed in some
it would be within the power of
Agricultural Departments to extend the knowledge of the
better practice. It is very certain that sugar cultivation
might be very much extended, and that by better ways of
dealing with the canes and with the expressed juice the outturn of sugar might be largely increased, and India become
less dependent upon the importation of foreign sugar.
clear cases in
districts

than in others, and

Beyond the work which Agricultural Departments can do in
demonstrating the advantages of certain modes of cultivation
and of approved implements such as the iron sugar-mill and
the shallow evaporating-pan, there are numerous questions
affecting the production of sugar which can only be solved by
the application of chemical science. So much work is there
to be done in determining the causes which influence the outturn of sugar, that it almost warrants the employment of a
chemist for this industry alone.

The indigo industry

is

one which pre-eminently

the assistance of chemical knowledge, and for

its

calls for

application

to the processes of the manufacture at every stage.

In perhaps no other industry where chemical processes are involved
is so little known of their nature or how they may be con-

Conclusions.

A

trolled.

work

chemist

skilled

This

alone.

be set

should
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\

apart for

this

however, a matter, not for Govern-

is,

ment, but for those engaged in the indigo trade.

The quality
it

of Indian cotton

used to be, but the cause

the remedy

is

is

no doubt inferior to what
for cheapness, and

is

demand

the

not with the raiyat, nor with the Government,

but with the trade.

It is advisable that seed of the better

varieties of cotton should be preserved in case of a

them

demand

in the future
also, it would be very
by recognised trade-marks the various kinds
cotton which are grown Government can, however, do but

arising

for

;

desirable to secure
of

;

little else.

In the cultivation and manufacture of tea, there are
points which call for the aid of the chemist.

many

This has been

The same
coffee, and still

already recognised by the Indian Tea Association.

some degree to the cultivation of
The employment, however, of
the necessary scientific assistance is a matter for those engaged
in the particular industries rather than for Government.
applies in

more so

to the curing of tobacco.

The fact that the Indian wheat imported into England has
name of being " dirty," arises, not from bad cultivation or
from carelessness on the part of the raiyat, but from the action
of the English Corn Trade.
Clean wheat is not desired by
English buyers, and exporters consequently make up their

the

Wilful adulteration of grain

cargoes to the requirements.

clean wheat were
The elevator system
India.
The remedy for

consequently takes place in India.

wanted
is

it

would be

not applicable

" dirty "

wheat

If

at once forthcoming.

in the case

will be

of

found in the abolition of fixed rates of

" refraction," but, unless the trade itself adopts the remedy,
it

will be necessary to

ofiience,

wheat.

make

as also the export of,

adulteration of wheat a penal

and trading

in,

adulterated
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RECOMMENDATIONS.

^Slrf^T
391. I

recommend
The setting on foot
:

of Enquiry by Agricultural
Departments in order to ascertain the best methods
of cultivation a|id manufacljure of crops such as

sugar-cane, indigo, tea, eo&ee, tobacco, &c., and the

endeavour, by demonstria,ting these methods, to
ext(Bnd the cultivation

The employment

and increase the out-turn.

of chemical science in the investi-

gation of problems affecting these industries, and

more particularly that
in connection

The making

it

of

an Agricultural Chemist

with the sugar industry.

a penal offence to Adulterate wheat,

or to export, or trade

iii

adulterated wheat.
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CHAPTER XV.

CHAPTBR xv.

ECONOMICAL AND POLITICAL
CONDITIONS.
m'^
'^
•^•-

'

392. In

my

.

,

Boonomioai,

AND

"^

•

POLITIOAIi

CONDITIOKS.

opening sketch (Chapter

of the grounds

II.)

upon which I considered that improvement in agriculture was
possible, I mentioned th^ e?:istence of ^differences in agricultura.1 practice which could not be traced either to physical
conditions or to Want of knowledge, but whifch resulted from
varying economical and political conditions. As an instance,
I mentioned the effect which pressure; of population, or the
absence, of that. pressure, would produce upon the agriculture
of any part, and I indicated that a modification of the differences which exist might be accompanied by a change in the
.

agricultural practice. Thus, if in one part the conditions of
living are easy, the agriculture will often be found to be lax
whereas, when the struggle for existence is harder, the agricultural methods will frequently be more closely attended to.
Another element which will affect agriculture is the extension
of railways and other means of communication, resulting in
the development of an export trade. Other influencing circumstances are the varying systems of land tenure, the relations of tenant to landlord and of people to the State, the
indebtedness of cultivators, the. want of capital in agriculture,
and the subdivision of land.
for not
393. These and many others are matters which exercise Heaaom
treating of these
1
,1
T_.
an important bearing upon the way in which
agriculture is m dotaiL
pursued, and if I do not do more than touch upon them, it is
not because I am not aware of their importance, but because I
do not feel myself qualified to treat of them. They involve
questions of economics, and an acquaintance with political conditions, the consideration of which belongs to a different sphere
,

,

.

•'

.

1

•

ij.

•

than that of the agricultural chemist. Besides this, I feel that a
thorough knowledge of the people, the languages, and the
political relations, are requisite before one can venture to
speak to any good purpose upon these intricate points.
It may be said, perhaps, that if, whilst I acknowledge the
importance of such considerations as the foregoing, I do not
treat of them, of what use, then, are my suggestions ? To this
I reply that, even were the Government demand for land
revenue remitted by one-half, it would not result in the
production of that which Indian agriculture requires most of
While this need
all, viz., more manure to put on the land.
remains unsupplied the actual produce of the soil cannot be
increased, however low the rent payable by the cultivator
may be. Nor can a better system of land tenure directly
produce an increased yield of a single bushel per acre, nor
can it provide wood to replace cow-dung, and go set free

Y

24266.

T
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the latter for its right use upon the: land. Improvement in
tenure, remission of rent, &S., may make the condition of the
cultivating classes better, but they will not provide more
manure, better cattle, more pasture or better seed.

394. The smallness of the holdings occupied by cultivators
^^n'**^^*'^ constitutes a limit to the possibility of improvement. The
a,verage sizf .pf ,|i^ hplfijiig is .probably bflow five acres^ and
each man's' first concern is to ^provide food grains for himself

smau hrfdings

'

0pnsequently it oft^ happens that land
a.nd his family.
which might grpw highly remunerative crpps is given up to
the growing pf g:rain crpps., ^nd the best use of ;it is accordingly
h'oVn^ade.

,;/..,.

.,

'Mr. Nicholsoijcsays of

Ooimbatore

:

^liie land is often handed' bver to poof tenants wto oalinot wiit for rich
"crops like' shgar-oaine aiid 'plantailis, fcut Auai grow foijd grains. Sugars
'dcane'amdplantains, worijbr. 150 rupees per a;6i;i8,! w;onldigi)^w;fejflen^idly, on
5' teps of,thkOJ0S%ndp oJE acres t^-V^tl^nd, but, iiis^i<?^ ^bis] ZOfOipeSftafP
"
;,',
"spent to gjTOTc.a crop w|^?t^/o; rijpe^s.;;,
:,.
,^,,^^';
,"

.

:',

,:

The

smalluesfe of the' area also
laying 'Pilt of capital, aS'Well

liniitS'

the obtahiiiig

,,7 iv

f?

"or .the

£us
the bendfits of superioi?
implemeiits, and' thb^employmiBnti of better cattle.
It has
bie^ri rightly said that '^' what is wantedisfupfc increase in: the
WUmbe^ <ii &Ve-imte farms;' but .more ^ff/??Ya/ fpttt' into the
Texisting onfeS." ' It'^iS nOt.as if^'we,.:were dealing with if armers
oteeupying some twQ or thrfjechuiidred acres each, And where
capital, educatioil, and enterprise are present
but 'it is the
absence of these, and the subdivision of the land .into; small
patches, that make the problem ol improvement ,so hard a
•

one.
8y»tem« of land
tenura.

;

;

'.

''

'

"'''-''

'"'

''

;

'

•'~^'''^-'

395. The .conditiohs jindey' which land is' heM' in the
different Provinces of India have important bearings Updii
the agriculture, llndcer' the '^aiyd-iwai^ii' system bf-Madra,^,
for example, the State deals ;4irectly with' the' p'^asaht' pi'oprietor,",and;'th'e'l'attey, s'o long as h,^ pays the.'^aSsessiiient
which has been fixed,; is able td'dd w*ith' his land is^ he 'likes.
This, how;ev6r;'aa Mr. Nicholson pointS' cMl^- Ijeget.s a't^ttden^y
to reiit out the; land to others, and to live upon the proceeds.
'

may thus become the 6hj,6ct of -competition, and- rieh
merchants frequently bUy it as axi investment, 'ha]S<5ii]^ it
I^and

•

over ior cultivation by-po6i-' tenants who tere thertiafelves'ftnable to putany capital whatever into it.
There"tnay, in this
way, be, undue extension of, .cultivation', the raiydi' (here
really a prpprietpr) being allowed to take up any quantity
of land, regatdless of w'hether he can do justice ttr it- or n?tA proprietor (raii/at); so long, as he pays hi$ fixed 'a^sesfemeiM,
is able, to rent hi's land' to sub-tenants at any figure which h*
Can obtain, and the Sub-tenants become, really tenants-at-Will,
liable to be 'ftirndd out by d higher bid'der.
There is, eotisequently, a disiatliiiatibii oiithe part of the sub-tenant tio
put mpriey into the' land,- as;;.for example, by sinking a'well

Want' of Capital and
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Inptebtedneasi.

whereas, to the proprietor there is the injiucement to get the
profits, of a petty landlord rath«r than those of the hard-

working

On

cultivator.

grea,t deal of land is cultivated on
g,
the metayer ,or sharing system, the tenant paying foi; the
cultivation and taking one-third pr one-fourth of the pro.jd^ice an<}. ajl the stra,w, and' handing the remainder over to
,the la^ndlord, the.latteir paying the Govfernnien,(. assessment.
The interests of ,ten9,tit and proprietor thus Ibecpme orie.^
Oilier systems, prevail in other parijs, each -wiiih. its special
advantages or. disa,dvantagQS,. but into these I iniist, not
enter, nor yet into the vexed matter of the influence, of a
permanent settlement as opposed to that pf a re-settlement at
intervals of 20 or 30 years.
,,

the, other hand,

,

,

,

,

.

396. The natural, indebtedness pf th<e cultivating classes,
and their recklessness in the matter of marriage expendituj'e
and in litigation, are features which affect '"niost seriously the

indebtetaesaof
cia9e«9,FsW96ii:

..iSJ^Jtu.'!

possibility of improvilig the agriculture. .Btit here, again, I
I can make no useful suggestion, and on
subjects wMchiha.'ve for long engaged; and now are more than
ever occupying, thei earnest attention of Government. By the
introduction of thy tocca^!^ system of advances, and byloalris
for the' purchase PfSeedj cattle, -&C/, in time of scarcity, 'the
^S^at6'has endeavoured' to afford- advantages io ^©ultivato»B.
But the latter havfe not as yet -fully availed themselveSiOf
.-these advantages,, the chie& reason, ;in m«sitj cases, being that
they are too deeply in th«- hands of the .batsiya or money- Money-lenders.
lender tP offer any security- for the advlances made. The baniya
.is also' the grain, merphaiitj and itis,he>to whom the cultivator
resorts for the seed which he needs before Ms crop can the
sown. The baniya advances the seed, generally at exorbitant
rates, of interest,' 25 peri^ent. fpr aixBionths being quite an
Biit thfe cultiVator miist have thd seed, and,
prdinfl,ry rate.
having kept none over for himself, he' resorts to the grain
merchant, and thusfe'crpp is 'dftfen niortgaged even before it is
.grown. The suriis spent by cultivaitors in marriages arid Marriage
•displays are,endrm'dus"/'*irhen 'cPmpared with theiriricoiriesV arid mfgaMon?"
fqr these, as, well ^as for what theV Require in litigatibn,'tlie
raiyats repair to thetnoiiey-lender. So long as there is anything oil wtiichsecurity' can be 'given, bB it crops or be it land,
the baniyU is willing to advance, and when onoe in his hands
The accouritfe
it'is.peWbm' that the borrower coiries out again.
thus opened are rarely closed, and increase with iastoundin^
rapidity, interest being added to principal, and becoming the
new principal. On interrogating Cultivators in villiages in the
Central Provinces I frequently found; t)aat there' was not
j9ne who was' not in debt, to some extent or otherj and yet thip ind«iwdne*toi
was, not because of the poverty of the, -soil or the ^nferiprity """ost universii.
of the crops.
It wais, a habit, and one carried to such an
extent, that evenfthose who were, well able to purchase their
seed went, .nevertheleasjjjtp^jthe .bdjiiya,, if only to keep up
friendly relations with -himf In one ease I foi^nd that- an
T 2

•am on ground where

>

,

....

I
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Es. 3,20 had in a few years mounted to one
a decree had been obtained against the
borrower, but there was not the least intention of enforcing
it, and it was elicited, also that the same cultivator had alreadyspent Rs. 400 in weddings, and was now about to spend
another Rs. 50 in, Ofider ^p, marry off his son.
Near Cawnpore I came to a village 'owned by four zemindars, holding 2,60P bighas (bigKd =''i acre) between the^a.
One owed Rs. 5,000 and
All four were more or less ip debt.
had mortgaged his land, paying 10 annas for Rs. 100 per
month a second had had several lawsuits, and had given the
baniya a mortgage, the principal and iiiterest to be repaid
in ten years
a third ^ad found an existing debt on the
property when he came into it and the fourth was Rs. 16,000
in debt.
It was clearly impossible, for these men to do
original debt
of Rs. 600

of,

;

,

•

;

;

Indebtedness
hindrance to
improTement.

anything to imprpve their tenants' position. The zemindars
often are too encumbered to lay out nioney for well digging
or for water supply by tanks. In parts of Chota Nagpur and
the Central Provinces th,e forests have bepn cleared in
consequence of the indebtedness of tlie lan4ed proprietors, and
In these ways
in order to provide the l_a,t,ter yvith ready cash.
the land passes f roiii it.3,bf;ijeditary possessors and falls into the
hands of the money,-len,4fiT^- In T,hana (Bombay) alnaost all
the land has become,tih€\ property of non-cultivators. In the
Hoshiarpur. (Punjab) Settlement Report it is stated that
" 6wing to the pressilire of popala.tion and jijie special tendency to litigation,
"lajid to spen^^ng. large sums on marriages, the district is -loaded with a
:

T!|ie- area morigaged in the last 30 years has been
laTge b.urden pf debt.
and that sold, 31,000 adreB, or 16 per cent, and 4 percent.
" respectively of the cultivated area. Btill'the mass of the rural popula" tion is better ofE than in most, of the districts of the Punjab."
',',

,

" Il6,00b acres,

,'

'

'
•

-

'

In the Central Provinces the amouiit of indebtedness is
deplorable, and here it is the '' absolute occupancy tenant " who
suffers, most, as he possessed the most irights, and they fayour
The eiiltivatoirs are, as a rule, comfortably
credit being given.
off, and their being in debt is jnostly the- result of their ability
to give security. To have a large sum in the ban,iya's book
is, indeed, considered a sign pf prosperity, and the possession of
^ood credit. The existence of the ban'^ya is the result, and
not the caklse, of the indebtediiiess. of the raiyat, and amongst
the surest signs of r^al, ,poy|erty ^i:p, the paucity of
baniyas and the absence of, jewelry, pp,the fpmsiles. The
habit of getting into debt is 8ti;engthene(^ by the alnio^t
total absence among the cultivators of any system of keepirig
accounts of income and expenditure.
.

,;,

Bemedietfoc
indebtedness.

,

397. The remedy for indebtedness is liot the extermination
of ih.ebaniya, even were that possible, but it will be found in
an increased general prosperity, which willmake the people more
Mr.' R. H. Elliot, of Munjerabadj
self-reliant and iiidependent.
Mysore, told me that formerly the cultivators around his
estate used constantly to come' to him to borrow money, to
pay the €r6vernment tax (he lending it to them without
'
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Money-lenders.

they mignt not increase their indebtedness
to the Ifmiiya i hxxi liiAt more recently, by having their own
patches of land in coffee, and by working in plantations, the
cultivators had, to, a great extent, becomp free of the haniya
and now rarely came even, to him (Mr. Elliot), to borrow
interest), so that

money.
In a few cases the people h^ve combined for mutual protection
^

,

against the exorbitant charges of th^ money-lenders. In
Hospet (Madras) a Mutual .Benefit Society has been established in consequence of. .the moiDey-lenders charging as much
as 24 au^dSO per cent, interest.' Th6 founding of the society
has brought the charges of the hni^iyas down very con-

Mntmn benefit
''''*

"'^^

'

siderably.
,

At Beheea

,

Thomson and Mylne practically got rid ^^l^^-^^^.
of the native baniya by giving loans theitnselves to their action at Beheea.
tenants at a much reduced rate of interest. They pointed out
to me, however, the absolute necessity that there was of being
on the spot,, and of knowing all the circumstances of the individuals who applied for loans.
In some instances it may be necessary tO adopt stringent Measures to
measures against the. action of the money-lenders. It would lenaers^Si.
certainly seem right, after what has been said, that enquiries
should be made not only, into existing debts but also into the
history of these debts,. Mr. J. B. Fuller told me that, according
to an old Hindu law,' no greaier atte^rs of interest could be
recovered at any time than Amounted to the pritlCipal sum,
and he thought that this rule might well be revived. Mr.
Fuller was also in favour of Government granting loans to
cultivators in some parts of the Central Provinces where good
security was undoubtedly ptesent, to enable them to pay, oif
their debts to the baniyas. Their past experience of the
extortion of the, money -,],^dflrs .had. begjx so. bitter that they
would, Mr. Fuller- thought, avoid its recurrence in the future if
they could once be, set free from ifc
Messrs.

'

In the Saugor district of the Central Provinces the land
belongs almost entirely to money-lenders, and, in consequence
of the way in: which the raiyats- were ground down, the plan
was devised of alleviating them by giving a lower assessment
to the proprietors; pro\>^id<ed that they undertook in turn to
charge less to their tenants. This plan Government approved.

But the same reinedy will not apply in one Province that
does in another, and' each will have to be dealt with according to its particuliar circumstances.
398. Next to indebtedness and extravagance comes, as a
drawback to agriciiltural progress, the want of enterjfj^'iae
sometimes met with among cultivators. Mri Nicholson says
of Coimbatore

:
,

"

There

a low level of .social comfort, £^nd the desire for. progress is
" prevented thereby there is a disinclination to economy in time and
" land, or to exertion in unusual tinies and seasons.
The tendency is to
" rent out the land, imd'td live oii the proceeds."
is

;

T 3

want of enter-
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Of Anantapur Mc.
" The

Nichfllson writes

:

—

total absence, pf stfEort and determined struggle,, except
" old lines,. on the part of the people, is the cause of poverty."

Natural advantages and easy
oircumstauces

not conducive to
agricultural im-

provement

on the

This lack of enterprise is not «|-lways the result of the
hardship of circumstances or the poverty of the soil. Frequently it may be the precise reverse. 1!he Central Provinces
The
have been described as a country of '* rude plenty."
soil naturally produces enough to make the people comfortable,
and for more than this they do hot care.. I have described in
an earlier chapter (Chapter III., paragraph, iSS) how improvement in circumstances, might be, produced were the cultivators
in the wheat-growing districts to raise^ other, crops than wheat.
But thev get all that they 'vtrant, and th^ij; wheat gives them
only about two months' or three months' work, at the most,
whereas, if they grew other crops, they would have to work
more, and also to irrigate the land.
They are ready to admit
that embanking of \a,n^ (hwidincf) Aoes good, but they will
not go to the trouble and expense of doing it until positively
obliged.
_As compared with, the ;North-.West, Provinoes, 'the
density of population is 400 or 500 only to the square mile of cultivated land, as against 1,090, but the produce of wheat per acre
is less than in the North-West.
Wer6' enterprise present, the
wheat produce in the Central Provinces might be much more
than it is.
Assessment, too, is low as compared with- the
North- West but a low rate of assessment, is by no means
syrionyBiotts with prbsp6roilS agriculture.
Of many parts of
the Central Provinces it might be said that, were the
assessnient higher, the; agriculture .wpulds improve, in order to
enable the increase to be mei. Around D^amoh the people
have been obliged to embank their laiid ^o' as to make the crops
pay. It is certain that there are many parts wliere an increased
difficulty of living would; ibring about/ improved practice of
agidculture.
It is not where population is least dense that
the best agriculture is seen, but more frequently in the most
congested districts, such as those ai^unid Benares, Azamgurh,
and other parts of the North -West Provinces. As the-struggle
for existence becomes harder there is the inducement to put
forth effort; to meet its demands, whereas comparative ease in
circumstances, a light assessment, g-nd a naturally fertile soil,
may prevent the exercise of energy, ftndmay foster a backward
condition of agriculture. Where: such is the case an improvement can, only be expected to come from the disturbance
which time or pressure of population will make in the easy
circumstances which exist.
;

,

Export

ol grain'.

399. Attention has of late been turned greatly to the subject of the export trade in wheat, and it has been' debated
whether, in order'to meet the distress caused by famine, the
export of grain from India should not be restricted or stopped
altogether.
This question has been so fully and ably discussed by such authorities as, JMj, J. E. O'Cpnor, Sir. Edward
Buck, and Mr. Holdefnefis, tha,t/ there- is no call for me to say
'

Want

of 'Unterprise^-Export of Grain.
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more than to emphasise the general conclusion come to that
what is exported is practically the overplus, often specially
grown for the purpose of export, and that if it did not pay
the raiyat to export it he would soon give up growing it for
Besides, in time of scarcity, the price of wheat
this purpose.
would rise in India along with that 6f other f odd grains, and
it would then pay better to keep the wheat in 'the country
than to export it. The amount of wheat exported is at
present only about one per cent, of the tptal of the food grains
produced, and only one-tenth of the total wheat crop.
Railways have, it is true, greatly facilitated expbrt, but
tliey have also done service in preventing fluctuation of prices
in different parts, whilst their value, in time of f am^ine, for conveying food to distressed districts can hardly be over-estimated.

CONCLUSIONS., y-.-

ooNOLTOioNs.

have touched; on some few of those
economical and'political conditions which have an important
bearing upon agriculture and on the possibility o.f its improve-

400. In

ment.

this chapter

Many

tion, &c.,

but

I,

athers there'

my purpose

ai?e,

such as social habits, emigra-

has, been

merely to introduce a few,

be thought guilty ^£ ignoring their influence on
the prbgreasi of agriculture. I havey.howeveP, expressed iny

lest I, should

inability'todiscilss' them properly, arid, besi'de's, they are such

as do not strictly iajl within the scop^
«nc(;uiry.

1

•

-

,-: -ri.y

,.

-.•i- •../

therefore refrain'^frptu m^aking

under this chapter.

'J

4

.,

0j£,

-

my,pxore special
-

any recommendations
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CHAPTER

Chapter XVI.
Practical

XVI.

PRACTICAIi AGEICUL'IrURAI, ENQUIRY.

aoric0lt0iiai>
BmjtriRT.

401. The foregoing chapters consist of a review of the
agricultural conditions of India, as they presented themselves
As each subject has been successively
to me during my tour.
dealt with, I have indicated where improvement may, in my
opinion, be effected.
object
In the concluding chapters of my Report it will be
to discuss in detail the agency by which the suggested improvements may be carried out.
I have had occasion, in almost every one of the sections, to
point out the necessity which exists for a systematic eng[uiry
into present agricultural practices, and to insist upon the
acquirement; of definite, knowledge, before attempts are made
to teach any fresh systsm, or to carry out any extended work
of experimental research,
It is with this matter of practical enquiry into agricultural
conditions and methods that I shall occupy myself in the
present chapter,

my

Scope of tbe
present chapter.

Necessity of

combining
practice and
science.

402. Practical enquiry, or, as I may here put it, the obtaining
knowledge respecting agricultural practice, precedes bpth
scientific enquiry dnd experiment.
The scientist, without
some knowledge of the practical iSsu6s involved, is unable to
push his enquiries in the right direction, and, however able
his researches, he may fail from being unpractical;
Similarly,
the experimenter, without a knowledge of what is done elseof

where, or of what is within the reach of the cultivator, may
waste both time and money in trying what has no chance of
ever becoming of any practical vallie.
The practical man must first become thoroughly conversant
with what is being dongin native agriculture, and with the
conditions under which it is carried on then the scientist
may come in and explain the rationale of the practice, and
may apply these principles to the extension of the better
systems, and to the discovery of further resources finally, by
the happy combination of science and practice, the work of
experiment may proceed in a definite and useful direction.
In this way some advance in agriculture may be made.
;

;

The scope
enquiry.

403. As I said in my opening chapters, I believe that it will
be possible here and there; to graft on to Native practice the
results of Western experience, but the main advance will come
from an enquiry into native agriculture, and from the extension of the better indigenous methods to parts where they
are not known or employed.

Necessity of Practical Enquiry.
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In addition to the improvement of agricultural methoda,
there comes another most important branch wherein enquiry is
absolutely necessary this is the ascertaining of the requirements of different parts of the country in respect of facilities
present in some, and deficient or absent in others. To this class
belong those physical surroundings which I have summarised
in paragraph 18 (Chapter II.), and which are comprised,
mainly, in the supply of water, manure, wood, and grazing.
;

It must be clear to et^ery one that, before any improve- The necessity of
in the agriculture of a country can be effected, the first reco^sea.
preliminary is tha.t a knowledge of the country, its conI may also say, without
dition's and its needs, be obtained.
fear of contradiction, that, as regards Indiai comparatively
little is known of its agricultural methods, and that they h,ave
only been, so far, the subject of casual'and isolated enquiiyby
An organised system of enquiry, On the other
individuals.
hand, might result in the colla;tion of definite knowledge of
the agricultural resources and needs of the country.
The ?'amine Conimission recog'nised the necessity of careful Bytheiamme°"'™™'°''^'^
and organised enquiry iii order to get a real knowledge of the
I repeat the quoagricultural state and conditions of India.
tations from their Report, already given in park,graph 15 :—

404.

ment

'

" The defect iu tbefpfforts made by Jt^novernment to instruct thej cittlti" Tator has consisted in the failure to recognise tiie fact, tliat, in order to
" improve Indian agriculture, it is necessary to be thoroughly acquainted

"withit."

.,^,j

_,^;

.^

,,.

,

;

,,,;,

,

This view was also entertained by the; Gov^rnnjejit of India By the GtoTcra™™ o n la.
in their Resolution, of ^l^ecember, 1881, in which they strongly
urged the " prosdcutip^ of .^ricuj^urftl enquiry," and insisted

must precede, any, attempt at agricultural improveWith this view the Government of^ India initiated
agricultural analysis," whiph was, t,o " indicate the.cppT

that "
"

it

ment."

the "

;

^ch

" dition of
tract of the, country, alike for its. protection
" against famine and for the. improvement of the agricultural
"

system."
,

The Lieutenant Governor
,

.

a recent note, says

:

—

of the

,

Puniab
(Sir
"
^

:

J.

B. Lyail), in
•'

sir j. b.

Lyair*

opinion.

'

^

" I 3,m altogether averse to.

attempts to give in^truct^ion in the practical
" business of agriculture
(|ur jpositiye and comparative knowledge of
" the subject are alike irisufftiiient to warrant such an attempt at the pre".'
"'sent time."
'.

.

.

'

in

In a Note' prepared for the AgriOliltural Conference at Simla,
October 1890, Mr, J.. B, Fuller writes :—

Mr. j.b. Faiier'i
°^''"'-

-

We have far more 'knowledge of

European than Indian agriculture at
laborious investigation is required before we can
" trace out the causes which have stimulated d^yelopment in some parts of
" India, and have retarded it in others."
"

" our

command ....

The Note of the Madras Government presented to the

MadMiGoven-

Practical Agrieultiiral Enq^il^.
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same Ooriference" satys, in reference to the failure of experimental work in that Presidency
:

" The experiments
were doomed to failure, eithet from want of
" intriasic suitability or frosa want of knowledge of indigenous practices
and conditions'.
the- faults .
.would not have occurred liad there
" been a department of wide knowledge and full exjierience of native and,
" especially, iloeal prajotipfi »nd conditions."
.

.

.

''

.

;

.

The policy proposed by the Madras 'Government contains

as

it» first recommendation, "the institutioin of a careful and
" definite system of enquiry into existiag, ipractices ;" and it

mentions "the importance of enquiry as an essential prelimi" nary to any original endeavours to improve Indian ^agri" culture.''
*'
Agricultural
analysiB " has
been confined to
the collection

of statistics.

" agricultural, analysis " proposed by the Governof Jndia has, up to ,th.e present time, ,been confined to
the coljie^tipn of Land Revenue statistics, and of inf ormatiom
regarding the .liability of dj^jtricts to famine, and there has
been no enquiry into agricultural method^ with a view to
agricultural improvpment. f l^e c,ause of this has been the
absence of any organisation for the purpose, and the want of
money for instituting it. Accordingly, whilst, " Lap.4 Records
have been put on a satisfactory basis, agjricultural knowledge
and improvement' have rem,ainefi mucji where they were when
tlx?. Famine Clqpjmission issued tb,eir reiQOBamendations.
"That it was not the intention of the Government of India
to confine an " agricultural analysis" to, the collection of statistics. iS; ;shown, by the following exir.actg. fr,9m th^r Resolution of December J881 :^-7
,,,
.;

405. The

ment

','

,

trhis was not the
intention of the

Q-OTernment of
India.

,

'

"
'•

"
"

"
.'!

"
"
**

" It is neeessary to point

out

the itgriculitiral isnquiry should not be
confined to the mere collection or coilation^of statistics, in the ordinary
acceptation of the term.,. An exaniin^tidn of theportion of the Famine
Cominissiaaers' Eeport i-vyhiph, ^ejiljs with„agjqiciu]jtura.l enquiry will show
ttat, ihrecommending with reiterit'ed force ah intelligent system of investigation, their final Object is to urge thrdugh it's lAeans, aild ks a practical
outcome of its resists, the policy of mailitairiingi agricultural operations
at the highest attainable standard of efficiency. /The Groyernment of India
fully accepts this definitiouj of a piost
important aim of agricultural
"
>
enquiry."
that'

',

.

,

.

,

.

Again
"From a pyst.em

,

:

of agricultural enquiries
will follow the gradual
" development of agricultural improvement in its tnanifold Variety, and the
" Government of India will be satisfied if on the first constitution of an
" Agricultural Department, the organisation of agricultural enquiry is plaiied
" in the hands of ciual^fied officials, to whom may be committed the subse" quent prepaiatibH' of carefully considered |)roposals for agricultural
.

:

.

,

" improvement."

Sir .Edward Buck,. in reviewing, in
of.

the -Department

sayS':-^

-

of .Land

March

Records

1890, the, position

and Agriculture,
..,-,.
.

,

," The agricultural conditions have only been studied with the
view of
" gettiMg general' knowledge as to the liability oi faanine, but not as
i

Scope for Praotical Enq'wiry.
"regards agrieulijuiial.praotice^ Hs.advaaitageB <ajid.
" extension, its deficiencies and possible renedies."
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desirability of

»the
,

,

406. The above extracts show abun(3antly that the need 'of
acquiring knowledge of agricultural practice is fully recognised as a preliminary to any scheme of agricultural im-

The

provement..
Before considering what agency is best able to deal with the
work of enquiry, it will be well to set out in more detail some
special points on which that agency might usefully occupy
itself, in addition to the general one of becoming acquainted
with the systems of agriculture practised in different parts.
Firstly, it is important to ascertain the requirements sof
each district in regard to the provision of water, of manure,
of wood, and of grazing, and to .decide in what way the needs
can best be met whether, for instance, irrigation by canal
or by wells is best suited; whether embanking of land should be
done whether " Fuel and Fodder Reserves " c4n be usefully
formed; w^here grazing can be provided whether the tacccdvi
system of advances for agricultural improvement is properly
brought before the people and utilised by them arid so on.
'

'

'

;

;

;'

;

Secondly, it is desirable to ascertain where a transference
of the practice of one. part may be beneficially itiade' to
another part. Of this n9,ture are, the embanking of land
green-manuring
hedging and enclosure ^f fields
sheepfolding the use of leaves the growing of fodder-crops ; the
ploughing of rice fields ^fter harvest the use of castor and
other oil-seed refuse as manure'; the utilisation of night-Soil
and town-sweepiiigs ^ the pFaftting of sugar-cane in furrows
the use of the iron sugar-mill and shallow evaporating-pan in
sugar manufacture
jthp :?^teB4ed. growing of sugar-cane,
"
potatoes, and other crops.
Thirdly, there are a immber of questions of a practical
nature which await sqltition, and \vhich, though mainly of the
nature of experiment, cannot proceed Without first employing
practical enquiry. Such questions are
What is tihe outTturn
of different crops ? What is the right amount of seed to use
in Sowing rice? What quaiitity of water should be employed ill rice cultivation ?
Does manuring of rice fields
pay ? Would draining of rice fields be advantageous ?.. What
is the relative out-turn of .sugar f^fom differe|it varieties of
cane ? Does continuous, growing of sugar-canp pay ? Will it
pay in the long run tb grow a long-stapled variety of cotton
rather than the short-stapled varieties generally grown ? Is
interculture of other crops with cotton profitable ? Is the
use of bones advantageous ?
Lastly, there are points more connected with the introduction of foreign agricUltui-al pirsL'ctite',' for example, the possibility of introducing new crops
the growing of new varieties
the acclimatisation of seed the selection of seed the makings
of silage
the use of new implements; the use of litter and
preservation of urine
the better conservation of cattle'

;

;

;

;

;

;

,

;

:

'

,

;

;

;

;

;

fleid for-

'"i"*^-

"
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the reclamation of salty land (usar), of ravine and
other waste land.

manure
The need

of

an

expert agen(^.

Opinion of

famine Commissioners and

Government

of

India.

;

407. The enumeration of the subjects set out in the last
paragraph clearly points to the necessity of having an agency
They are not matters
of an expert nature to deal with them.
which administrative genius, a high' intellefet, or even ordinary
common sense can decide, but which need the application of
special technical knowledge of agricultural eonditious and
This has been recognised alike by the Famine Compractice.
missioners, the Government of India, and by individuals
qualified to speak on the point.
I must here repeat the extract quoted in Chapter I.,
paragraph 4, from the Government of India's Resolution' of
December 1881, when commenting on the Faminie Commissioners' Report
:

"

The Famine Commissioners have, with great
.... a perfnanent agency should be closely

distinctness, ijatiniated

" that

associated with the ejcauthorities in each Province for the systematic prosecution of
''
agricultural enquiry. The importance of this view, which directs attention
" to those duties of the Agricultural Department .which must precede any
" attempt at agricultural improvement, has hi^^ieTto been far too greatly
" overlooked."
" isting

The Resolution
"

also says

i—

The

.,

desirability of closely associating the
" quired with the existing adminiBtra.tiye staff

permanent agency thus rethroughout the Report of

is,

" the Famine Commissioners, strongly iijLdicaited< The system, they write,
" should be worked by the ordinary ofi^cial staff, supplemented, where
" necessary, to meet the special circumstances '6f the case."
,

And

later, :-p-

"The Department haying

thus primarily turned its attention to those
" parts of the country in which agriculture is depressed, or its results un" certain, may lieresifta" give coilsiderai&in to the general improvement of
" agriculture.
"

ment

...

to associate

It

may; as time goes on, become the duty of the Departitself in this invest^tion the assistance of qualified

with

" experts."

The Ivotes presented to the Agricultural Conference at
Simla, in October 1890, by the Government of India, the
Bombay Government, the Madras Government, the Bengal
Department of Land Records and Agriculture, the Poona
Agricultural Association, and by Mr. 3. B. Fuller, contain
references to the need that exists for the employment of
agricultural experts.
,
'

2f ote of trovernof India,

ment

May

1890.

Note of Government of Bombay,

The Government

of India's

Note says

:

" Continuous enquiry should be maintained 'by means of Experimental
" Farms or other similar agency, with the view of ascertaining the possible
•'
results which may be gained by the iatroduction of new, or the moditica''
tion of existing, processes and practices connepted with agriculture."

The Bombay Government point out that they have appointed a European expert as Superintendent of Farms, and
have established agricultural branches of the Colleges at
Poona and Baroda. ..

Opinions on Necessity of JSnqui'ry,

The Madras Government's Note says
"

The experts

.

.

.
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:

were chiefly occupied with farm and college duties,

" and r«nld not work ooptjnuously and-closely at the numerous inveatiga" tions suggested or thru'si upon them from time to time, and which re" quired the organised staff of a Departinerit."

Note of Madrag
Government,

The second of the Madras Government recommendations
(the first being the institution of a careful and definite system
of enquiry into existingMpractices) was, "the inauguration of
" experiments under the control of trained agriculturists."
And it was suggested that " a certain number of agricultural
" inspectors should be employed on a careful and minute

"study

of agricultural practices, their

" directed

work being

and supervised by European experts."

carefully

In addition

having the prpsejit A^sistajnt Direfitor of Agriculture, it w,as
resolved to apply to the Secretary of State for a second
European expert to be primarily employed in investigations
into the methods of agricultui:e followed in the various parts
of the Presidency, and to. attach two of the a.gricultural
inspectors to thi^ officer.
to

The Bengal Department of Land Eecords and Agriculture,
which was only started in 188.5, recognised at the outset the
need of agricultural enquiry, and employed two or three of the
Assistants in the Department who had made' a study of agriculture in England, to enquire into the systems of a few
The
of the most important districts in the Presidency^
Reports on the Agriprllture of Dacca by Mr. Sen, aid, on
that of iiohardaga by Wfr, Basil, were outcomes, ^qi this, policy.
The subsequent usefulness of the special officers was, however,
greatly destroyed by their transference to other Departments,
or their employment in purely office work.

Note of Bengal
Department
of Land Beoords
and Agriculture,

The note of the Poona Agricultural Association advocates
the placing of Provincial Farms -under the management of
" a European well trained in the theory and practice of agri" culture and horticulture, and having Indian experience,"
and adds that he shoUdi have " one Or tfwo native assistatnts
" under him educated in Indian agricultural schools, and ^pre" ferably belonging to the agricultural classes."
-i'

Note of

Lastly, Mr. J. B. FuIIj^, in his Note, .says

"Much

:

cannot be ho|)ed for unless^ Agricultural Departmen who are not only trained in agricultural
an intimate acquaintance with Indian agriculVery little- success can' be expected unless a permanent
assistant is attached to each Pepartment."

;'
success
" ments are officered by
" science, but also have

" ture.

"

.

technical

.

.

.

.

408. From the time, accordingly, when the improvement
of agriculture was first seriously considfered, until the present
time, there has been a strong expression, of opinion, in which
I fully concur, that the work is one which requires a perTwanent agency, and the assistance of men possessed of the
Agriculture is a distinctly
requisite technical knowledge.

1890.

tlie

Poona

Agricultural
Association, 1890.

Mr. Puller's note,
1890.

s8€!2

,
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technical subject, and no one writfeoiut.avspecial traiuing in it
can-be expeft§d,to deal successfully, iwith it.
At. preaent .the Only .agcucy tihat exlsts IS the Director of
Departm-eHt' of Land Records and Agriculture in each
j^-^e,

Thepresent
agency.

Province, together with his office sta-ffi' The latter, with few
exceptions, are men who ha,ve had no puevious acquain^nce
with, agriculture, either by their; early training or by thejr
surroundings, and their djaties are mainly those of compiling
In fietigal, as I noted just
<Stati^ticp' and keeping Records.
have
Director
the
been appointed from, time
tp
Assistants
fOOW,
to. time for special agricultural work, but it has not been
continuous in character j in the North-Ves.i Prpviriiees, 'rp.
Bombay, and.in Madras, Assistant Directors of the Departnjiei^t
have been appointed, but all of; them have laboured under
difficulties, and tbeir.principal duties have bjeen those of 6fl|ce
work, and not those of a strictly agriculturjal nature.
The Director of
Comiug next to \/\iQ Director of the Department of iLanld
Records aip^d Agriculture (for this is hiScorrect though sorbewhat
of LandEeMMs
ana Agriculture.
•cumi)ersotae title,'andnot that of " Dirktor of Agricultare/'^'as
he ig conveniently but erroneously called), it must be at once
said that, With rare exceptions/ he has not thb nedessary
technical knowledge to'Jiit him for the#6rk<: of agricttltlral
improvement. The-early training of the future Givil Servant is
not one whTch directs liisattentioh-'spedially to, or encourages
tlji^ pursuit' of, 'Nat dral Ssienoeiibut'itis ratheroneof a clasisibal,
mathematical, or literary character. Aftset- the selectiim -6f
men by open competition there' is no special in^uceraent ^ven
to them to study natural scienoei ItJ.isibnly within tbe-laist
few yfears that Agricultural Gl^emistry' has beeii introduced
into the fiiiial examihatida'as'an optional subject, along with
other branches of Natiiral Science, .l^riMj', the man whoSe
bent is toiwarda* those sciences a knoMtledge of .wJiJQh WQuld
!be useful'to him later as> an Agricultujcal Director-, ig.ata disadvantage compated with thei classic or mathematician../; I am
well aware of the difficulties w'tich stanA in the Way of allowing
probationers to study agriculture as a special subjiect befo!»
gaing^'Out., to India, aaid' I do not advocate that this should be
done;; for there' are other oadre. important duisi.es for; which, the
Civil Servant has to undergo a special; preparation at home.
But I mention these 'Hiattefs for the'-pilrpose^of- showing-. that,
up td the, time of his laliding. in Indiaj there is nothing -to
distinguish the future Agricultural' Director, from the: sub^
sequent CCfUectbi' or Jtidge, and thath&ltrrives without having
acquired any technical knowledge .whatever of agriculture.
India is the case much better, for all
Not even after arrival
alikp pass through much thesame course pf district work. In
this -vy^ay a man acquires a certain amount of acquaiiitance
with the agriculture of the part where'he is 'placed', but it is
mainly with the worl^ of the court-house' (cuicAerrj/) thsiib'his
time IS occupied. Later on, administrative aiid magisterial
dutjes have the .first claim upo;Q a Revenue, officer, and,' utitess
it should fall to' his lot to be eiitrustedwith tlie Settl&iiiefit
,

,',

;

i

m

-
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of a distriet, he hardly comes at all into close relations with the
agricultural practices! and conditions oi the part where he
happens to be. An acquaintance with agriculture is, as a
matter of fact, no ]ieoeasary> qualification for the appointment
of Director of Agriculture, nor would a man hesitate, on the
ground of his not having anj' special knowledge of agricultural
matters, to accept such a post, were it offered to him. So it
comes about, and thepast history of Agricultural Departmen^ts
abundantly shows' it, 'that the Directors are simply men of
administrative abilityj taken out of the regular R&venue line,
for one reason or another,' butwoi of necessity because they
have shown any aptitude for dealing with agricultural qytm^

they have any ^special leaning towards the
pursuit of 'Natural SoieQee/ TheconsecfuenQe is that, too often,
ia-fter their appointment, they are brought ifiace^ to face with
subjects which require teehnica,l knowledge for handling 4;hem
aright, and the absence of this knowledge leads to the practical
neglect of the liiore 'Strictly ag(ric%i<uraJ duties of the ofjSde.
Thete are other reasons, too, for this neglect. Thte administrathere ar6
tive duties of .the office are numerous and varied
Land- Records to be- kept 'up, aad the work of inspection ^of
village accountants (^a55i/;ar%s) to be done, so that, 'with these
Hud 'the 'iiebegsary office-work, the Director has but litti'6"tim'e
to giv-e'to the study of the'details'^nd-systems of -agricultural
praetieei- or to the possible improvement of agriculture •whibh
may arise from that /st«jdyi- Some Direotbrs of AgricultUpej
indeed, have -openly avowed thedir' intention, to confine them''selyes to the wdrk of .Land -Reeswdsj' and' tnot to- attempt' the
largerone of agricultura,liiii!flip're(vemen!t, T'hus, in effect, the
Director-lbecomesiwiiatoJihJB is (sti^ictly defined as being, viz.,
th^ Director of thei Department, rather than what the, holder
tions, or because

;

i

an

the.Dir^ctoi', or, be^tgir, still,
of the
,t}i©. -Commissioner, of Agriculture.,,. The agriculture
country can hardly, bejs%i.d.> to, ib/SiCapable of being, directexh

<lf;(SLUch

officCi,shojUld>bej

vi?!.ji

;

it in a Province may be committed to
»
care of an. individual.
-From having, therefore, -his time fully, occupied with. adpiinr
istrative .duties and jj^i^iih-'jEj^fees work„„feuti m,ainly .frp^m mpt
having the technical, knowledge which, may. fit him to d^l
with agricultural questi9n8, the Director of the Department
isi in mosi. cases, obliged to legiye the work; of agriculf^ura,l
iitopi^ovement aloae.. It is(. significant to note that. in January
l(87Sjj,subs€!quent to 4ihe(i, appointing of .a;, Director of Agriculture and Commerce in the North-West Provinces,) application was made to tthe:. Secretary of State for an Assistant
to the Director^' on.thft ground thalst" the discharge. of the
duty,: devolying. on >the Director requires the possession .0|f
" qualifications which cannot be, acquired without special

but

tlie

oversight of

th(^

'

'

:'

,

i

^

',*,

,

".training."
.„, .>,';;.
,,,
It, would not ;bje:right,. however, w,?re I
'

.

v,-

tO'

i,

-

'

,

.pass without

acknowledgment ithjeigpQd.;Work :tha.t> has.been dpne by some
few members of the Covenanted Service whp ha(ye held,i,nf;

^.
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position of Director of the Agricultural Department of
But, when I come to examine the
their respective Provinces.
individual cases to which I refer, I find, that in every instance
the success has been the outcome of an innate love for Natural
Science, and more especially for those branches of it which are
most closely allied to agriculture, or from their having already
possessed some practical acquaintance with agriculture. Unless
one or the other of these elements be present, I fear that
success will seldom -follow even well-intentioned efforts.
further hindrance to progress is met with in the frequent
changes which take place in the occupancy of the Directorship.
Director no sooner has got his staff into working
order, and possibly has entered upon some line of enquiry, or
commenced some protective; measure against famine, than he
is liable to be called away to fill some higher post, while his
successor may have no sympathy with his efforts, and. may
allow them to lapse. In, this. way the work- of Agricultural
Departments has largely been the result of spontaneous efforts
of individuals rather than of one contin,UQUs system of euquiry
maintained throughout.
Continuous enquiry cannot be
carried on without a regular agency for the purpose, and so
long as it is entrusted to men whose tenure of office has no
filement of permanency about it, the results will be disappointing.
I might mention the reclamation experiments at
Awa and at Jhansi {see paragraphs 70 and 75), as instaiices
of enquiry begun but, not conoludeci, in consequence of changes
of the kind alluijed to. 3o also migh)t.i|( be at any, time with
respect to the ravine reclamatioi^ carried on at .Etawah (see
paragraph 70), the uaar experiments ,in the North-TV^est
Provinces (see paragraph 75), and other similar work.

A

A

i^uiturai

409. Technical knowledge of agriculture is, we have now
seen, the missing element, in .the, existing, agency of the Departments of Land Records and Agriculture. I shall, therefore,
proceed to consider how this lack of 'technical knowledge can
•;
be best supplied.
It has been maintained by some who have turned their
attention to this subject that, so long as the interests of agriculture are entrusted to Departments constituted as the
present ones are, with a Civilian at the head instead of a practical agriculturist, no good can be done.
It is argued that,
just as in the case of the Geological Survey, the Botanical
Department, the Meteorological Department, and others, the
Tnan who is the Director should be an expert in the particular
branch, and that Agriculture should form a Department quite
separate from that of Land Records. The Director and the
Assistants being expert men, they would, it is said, be far
more likely to work out some improvement in agriculture
ihan the present organisation.
I fully allow that there is, a great deal to be said in favour
of this view, and were the circumstances, of India different from
those which exist at present there would be much to recommend it. Undoubtedly men trained'in agriculture, and with
;
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of its science and its practice, wbuldbe
better qualified to deal -^rith purely agricultural questions than the ordinary Civilian Director, just as it heeds a
geologist to deal 'vsrith geological subjects, and' a chemist with
cheinical ones.
Could everything be reconstructed, and the
whole system of administration in India be altered, this
change would be one that I should recommend, but at the
present time I caiinot see that it is a feasible proposal, and so I
do not advocate it. My work is to' suggest what can be done
rather than what ought to be done, and it is not for me to
propound schemes which dannot, at present at least, be carried
out.
Besides this, kgriculture stands on a diiferent footing
The
to sciences such as geology, botany, chemistry, &c.
truths of these sciences hold good everywhere alike, and the
phenomena may be studied in whatever district they present
themselves, without aiiy direct reference to the people of that
district.
An officer of the Geological Survey, for instance,
may pursue his enquiries equally in the gold mines of Mysore,
the ruby mines bi. Burmah, the coal measures of Bengal, or
the oil districts of Beluchistan. He need be confined to no
one locality, but may be drafted in succession to each, and
thus have no particular head-qtiarters. But whenever one
attempts to deal with agriculture, he is brought at once into
close r'elation with the people, their habits, their condition,
aild mainly their relation to the State as the supreme landlord.
All questions of agricultural' improvement touch upon
the circumstances both of the people and of the State, and it
is impossible to divofiS the two.
"Wherever he goes, the' agricultural enquirerj'as I know from my own short e!xperience
will be brought face to face with tnatters in which, not agricultural matters alone, but al^o the administration of Land
Eevenue is concerned. The Faniine Commission recognised
that agricultural progress was bound up With considerations of a
Kevenue character, and for this reason they did not recoriimend
the formation of an Agricultural Department administered by
experts alone. They hinted rather that it might be found
necessary to associate with the Department the assistance of
qualified experts: This is the opinion which I hold, too,
although I would more strongly press the absolwte need of
obtaining this expert knowledge without delay. There are,
as I have pointed out, duties other than those of being
practical agricillturists which fall to the share of the Director of an Agricultural Department, and which could not be
discharged by experts alone. Besides this, unless the agricultural expert be in coniplete touch with the Revenue authorities, and unless he have pla6ed at his disposal the services of
the Revenue subordinates, his progress in the way of agricultural improvement is hardly likely to be facilitated, or his position become an enviable one. On the other hand, if he proceeds
to his work under the authority of the present Director, and in
harmony with the Revenue alitborities of a district, he is likely
to be provided with all facilitieis in making his enquiries. These

a knowledge both

much

'

'

'

'

'

•

Y
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may seem points of small importance to one unacquainted
with India, but to anyone who knows the country they are
very material considerations. I must take India as it. is and
not as I think it'should be, and my endeavour is, therefore,
to graft improvements upon existing systems, rather than.,
to suggest the subversion of the latter^
After giving much attention to this subject, I have come to
the conclusion that the want of technical knowledge in the
existing, agency can best be supplied by the employment of
agricultural experts, such as were contemplated in the recommendations of the ;Famine Commissioners and of the Government of India j and which are also indicated, in the several
notes presented to the Agricultural Conference at Simla, in
October 1890.
If with the Director were associated one or more Assistants
who were trained experts in agriculture, and whose duties
would be purely agricultural, the lack of technical knowledge
in the Department would be supplied. It would be necessary
that these experts should not be hampered with the routine
of office work, but be free to pursue, under the orders of the
Director, the practical work of enquiry. With the help of such an
Assistant or Assistants the administrative ability of the Directorate would be supplemented by that knowledge of a special
character which is required to enable it to deal with practical
questions, as well as to carry on a continuous system of enquiry
and, possibly, of experiment. The regulative skill and administrative qualifications of the Director would still be employed in
seeing that the time of the Assistant was being usefully employed, and both enquiry and experiment would form a part
of the work of the Department, thus constituting it in reality
one, not' of LandBecords only, but also of Agriculture. Under
the, xirders of the Director it would be possible, by a careful
study of the requirements of a particular district and of its
agricultural practices, to effect a transference of method from
one part to another, or to inijroduce a new crop, or, perhaps,
a new implement, and to pursue the other enquiries which I
have sketched out in -the earlier part of this chapter (see
r

:

paragraph 406).
In this way I believe that the Department might be made of
really practical benefit to the cultivator, as well as a necessary
administrative branch of the Executive. It must, however, be
clearly understood that to carry this out efficiently an Assistant
must be free to employ his whole time in this work, and to
pursue it among the pe^ople themselves it would be inadvisable
to have an enquiry conducted merely during the intervals
of leisure from office duties, for, an enquiry once begun, must
bei continuous- throughout.
The men who are appointed must
be those who' would take up the study of agriculture as the
business of their life, meaning to devote their whole attentioxc
One fault of the past has been that when Natives have
to it.
been employed in agricultural work they have not been taken
from the right classes, nor have they had the training bes^
;
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them, so they have not regarded agriculture as their
all, but have waited for their chance of obtaining
an appointment in some other branch, or of turning to the Law.
Agriculture ought to be a distinct profession, and the man
who enters it should prepare for it, intending to devote himself to it in just the same way as the Forest Officer enters
the Forest Department or the Engineer the Public Works
Department that is, with the intention of remaining attached
Agriculture, on the contrary, has had no
to that service.
permanent agency to carry on its work, and no stafi" of native
subordinates who have been trained in it, or encouraged to
continue in its pursuit.

fitted for

profession at

;

410. The question now forces itself upon consideration
Ought the agricultural experts to be Europeans or Natives ?
Without attempting to lay down a rule to be followed in all
cases alike, I would indicate my opinion that they should, by
preference, be Natives, and Natives trained in India, not in

:

England.
Frequent have been the attempts to provide the expert possessing agricultural knowledge first, by sending home to England selected Civil Servants, to enable them to qualify, by a
study of agriculture at Cirencester or elsewhere, for the Agricultural Directorship on their return then by sending Natives
who have graduated in the University, and allowing them to
study agriculture in England, in the belief that on their return
they would make useful agricultural officers. But neither plan
has worked well as a whole, though in' the case of the Civil
Servants it must be said that they have fully justified their
selection, and have shown the good results of the instruction
given to them. But the study of agriculture at a College does not
constitute a man a practical agriculturist, and unless the instruction be followed by practical experience on a farm it is not
complete. Again, a man has to learn Indian and not English
agriculture, and this cannot be taught at an institution like
Cirencester College. There ar© further difficulties in the matter
of furlough, and in the changes in tenure of the Director's office,
which make it only occasionally desirable to equip a Civil Servant in the regular line with such special training in agriculture
as would be obtained by a two years' residence at an Agricultural
College in England. On these grounds, and because of the
duties of the office being also largely administrative, I do not
think it generally feasible to- have the Director himself an
expert agriculturist.
Some of the arguments advanced tell also against the employment of European expert assistants. They may have a
knowledge of English agriculture, but if they begin to apply
what they know, before they have studied the conditions of
Indian agriculture, they will but repeat some of the many
blunders which have made people in India doubt the possibility
of improving Indian agriculture at all through the agency of
English experts. It is true that in most cases the right men
;

•

;
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have not bee» sent out, and that ,the first lot of agriculturists
(so-called) were nothing more tha|n gardeners, and unacquainted
with agriculture. ,Bu^, whether from this cause or from
others, a disbelief in the expert ,has, janyhow, been begotten.
Other men of a very diifferent stamp, such as Mr. Robertson
and Mr. Benson, have been brought to Madras, and have
laboured there under circumstances of, it pmust be said, a very
discouraging nature, for they have received neither the
sympathy nor support of their Government, and have been the
victims of a continual change of policy on the part of that
Government. Duties of oj0S.ee work, or of a tutorial nature,
have prevented them from devoting themselves to strictly
agricultural work, whilst a zeal on their part to -introduce new
implements and new methods has not been always moderated
with the necessary caution in applying English to Indian
agriculture.
An Agricultural, Department, the Director of
which is purely a Revenue man, q,jid who does not spend a
certain portion of each year in camping about in his Province,
hardly likely to be in full sympathy with efi'orts made to
improve the agriculture, and so, it has proved to be the case in
,

Madras. Now, at length, the conclusiori is arrived at that it
necessary to leai^n more about the methods of Indian
Agriculture, and the Madras Agricultural Committee of 1890
have recommended the employment of experts to engage in
the work of direct enquiry.
The chief points gained in selecting Natives as experts instead
of Europeans are, firstly,' that they start with great initial
advantages in knowing the language, the habits of the people,
and (if they be wisely selected) the conditions of agriculture
and the methods employed secondly, that the selection of
Natives would be very muph more economical. The advantages
with which a Native starts, are those which it would take a
lEuropean a long time to acquire, and the latter would probably
never be so closely, in touch with the people as the Native
expert. Occasionally it may be desirable to have one European
expert Assistant to .the Director, but this will be guided much
by financial considera,tions, and, if only the proper training be
provided, I consider that the work may be done quite well by
If a European ]be selected he should be a man who
Natives.
has gone through an agricultural course of training, such as is
provided at Cirencester, Downton, or other agricultural
College, but supplemented (and on thial would insist) by
practical experience on a farm.
In the matter of salary the
procedure adopted by the Forest Department with the men
who pass out of Cooper's Hill College and who join the Forest
Service might be followed, a similar rate of pay and increase,
according to time of service, being given.
I* ^^' towever, in the end, to the Natives that we must look
to carry out the work of agricultural enquiry, and it becomes,
therefore, important to consider how a training in agriculture
may be imparted to them. This subject will occupy a subseis first

;
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quent chapter in my Eeport*
Suffice it to say here that I am
distinctly in favour of giving an agricultural education in
India, rather than of sending Natives to England to study.
Past experience has shown that the men selected for a
European training have not been those whose associations
and interests have been with the land, but they have been
men of literary inclinations, who have graduated with disTheir sharp intellect and wontinction at the Universities.
derful facility in picking up any subject to which they devote
themselves have made them apt students of the literature
rather than of the practice of English agriculture, and in
most cases they have tacked on a study of Law to that of the
subject to acquire which they were sent over to England at
Government expense. On their return to their country they no
longer live as they used to, but adopt European ways and costume, more or less, and become generally discontented with the
position which they occupy. In short, the residence in England
has had the effect of spoiling them for occupying the position
in the Agricultural Department for which they were intended
to qualify, and they take the first opportunity they see of
becoming " pleaders " in the Courts. In this way the expensive education given to Natives sent l^ome to England is,
as a rule, lost to the Agricultural' Department, while those
who still remain connected with it are dissatisfied with their

inaiaprefraaMe.

position and prospects.
On these grounds, therefore, I strongly advocate a training
in India for Native expetts'.
As to the number of Assistants which a Director would The numbers
require, this must vary in diffei"ent Provinces, and according
to the work to. be done, but one for each Division would pro-

bably not be more than would eventually be found useful.
As the essence of success turns upon the acquirement of local
knowledge, the Assistants must of necessity be provincial,
and not be removable from one Province to another like the
Director.

,

would add here that care should be

tal^en in the seleption
of experts, so as to choose, as far ks possible, men from the
agricultural classes, and'such as have an interest in the land,
and who have lived amid agricultural surroundings. Too often
men have been taken from the ranks of those who, as a rule,
follow the profession' of the Law, and who do not regard the
pursuit of Agriculture as in any way a profession.
I

411. I have now discussed in considerable detail the ques- views of the
tion of the employment of agricultural experts, and would clrf™m™''it

conclude by mentioning that when I submitted my views
(subsequently only slightly modified) to the Agricultural
Conference at Simla, in October 1890, they received a very
general approval, expressed in the terms of the two following
Resolutions passed at the Conference
:

—

" That, in the opinion of this Conference, it is
' essential, for the proper performance of the duties demanded
First.

U3

simia,i«90.
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"
"
"
"

ffom the Agricultunal Department in the direction of agricultural improvement, that the Director of the Department
should be provided with an Assistant or Assistants who are
experts in the practice and theory of agriculture."
Second. " That it will be preferable to train Natives to be

—

"qualified for the post of Assistant in the Agricultural
" Department in this country rather than in Europe, and that
" this end cannot be attained unless there be a high-class
" education established in this country."

ooNOLTJsioNs.

CONCLUSIONS.
412. Before any real improvement can be effected in agricul-

methods
and conditions is absolutely necessary. Thus, far, little more
has been done than to collect statistics and information as to the
liability of districts to famine.
The expressed opinions of the
Famine Commissioners and of the Government of India have
ture, the institution of organised enquiry into existing

was intended, and that
agricultural practices was recognised as a preThe time has now
agricultural improvement.

clearly indicated that

enquiry into
liminary to
arrived

when

this

practical agricultural enquiry should be initiated.

The principal
firstly,

more than

directions in

which enquiry should proceed

are,

the obtaining of definite information as to the require-

ments of each district in the matter of supply of water,
manure, wood, and grazing; secondly, the study of agricultural practices, with a view to the transference of the better
methods to districts where they are not known.
The agency which Agricultural Departments possess at
present

is

inadequate to carry out such a system of enquiry,

and a technical knowledge of agriculture is a necessity.
The Directors of Departments of Land Records and Agriculture are principally occupied with administrative duties,

and have neither the time nor the technical acquaintance with
agriculture which would enable them to devote themselves to
the subject of agricultural improvement.
stant changes in the tenure of the

ofiice

Further, the conof Director prevent

the continuity of any experimental enquiry.

While, for administrative reasons,

it

is

desirable to retain

the Director of an Agricultural Department in his present
i

position, the

want

of technical knowledge of agriculture

must
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Conclusions.

he supplied this can best be done by associating with the
Director one or more expert Assistants who will make agricul;

ture the business of their lives, and whose duty
investigate,

ditions of the

;

different districts of

will be to

a Province.

The men

by

preference.

selected as agricultural experts should be,

Natives

it

under the Director's orders, the agricultural con-

who have been

trained in India.

RECOMMENDATIONS.
413. That a definite system of organised Enquiry into agricultural conditions and practices be instituted forthwith.

That a Permanent Agency be established for this purpose,
and consist of the association with the Director of the Department of Land Records and Agriculture of an Assistant or
Assistants

who

are trained experts in agriculture.

That such experts

be,

by

be trained in the country

preference, Natives of India, and

itself.

That high-class Agricultural Education be piovided in
India so as to train the men who are to become agricultural
experts.
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CHAPTER XVII.
SOIENTIFIO

SCIENTIFIC AGEICULTUaiAL ENQUIRY.

AQBIOni/rUBAL
Enquiry.

The connection
of science with
practice.

XVII;

414. The important services which science has rendered to
agriculture are now universally recognised, and the marked
development of agricultural knowledge during the last halfcentury is the direct outcome of the application of science to
practice.
It is the

•

•

'

domain of science to explain the principles which
underlie good practice, and to. extend the application of these
principles, as well as to
benefit to agri!culture.

make fresh discoveries that may he
The work of improvement, had

of
it

proceeded simply from the practical sidej would have been,
as it has always been, slow but when science set to work
to find out the causes of well-ascertained facts in practical
agriculture, progress at once became rapid.
The application of science to practice may be briefly described as " the accurate knowledge of facts and the discovery
When the underlying principles have
of their causes."
been discovered, science can apply these to further develop;

;

I might briefly
practice, and to new discoveries.
illustrate the importance of scientific investigation in regard
to practical agriculture by referring to the difference between

ments of

the state of our knowledge at the present time and that
which existed prior to the introduction of scientific enquiry:
Formerly, it was enough to know empirically that certain
practices were good, that certain kinds of soil were suited to
particular crops, that certain foods were useful for cattle,
but no one could say more than that thesp things were so,
and not why they were so. Now, however, the connection
between soil, air, plant, and animal has been worked out, and
our knowledge is being contiritially added to
we know, in
great measure, what plants are composed of, whence they
draw their nourishment and in what forms it must be supplied
to them, what the constitllents of food are, and the changes
which they undergo in the animal economy. We are enabled
thus to provide for the needs of field crops by suitable
manuring, to repair the demands made upon the soil, to feed
stock on a rational system, and to cultivate the land on other
than stereotyped lines. Distant countries have been put
under contribution to supply manurial resources for our
crops and food for our stodk. In short, a definite knowledge
;

The

resnlts of

combining
Mtence and
practice.

of the processes takiig part in the practice of agriculture has
been obtained through the medium of scientific enquiry. At
the present time an enquiry is going on which is of the
highest importance to practical agriculture. I refer to the
possible assimilation of the nitrogen of the atmosphere by
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certain plants. The establishment of this theory will go a
long way to explain much jthat has so far not been understood
in agricultural practice, and may also have important bearing
upon the practice of the future.
Practical enquiry will always be needed to keep up the
knowledge of what is being done, and to provide a field for
scientific enquiry
but it is, nevertheless, from thelatter that',
wherever it is possible for development to take place, any
great future advance will be made.
;

415. The above remarks have been made in reference to The special
agriculture in general, and not to Indian agriculture in particu- indfa'umit'the
lar.
I have shown, indeed, in earlier chapters, that the con- ^^u?'^"'™''^"
ditions of agriculture in India are such as to greatly limit the
possible scope for improvement, and, conbequently, to narrow
the field for the application of scientific enquiry. As Mr. Thiselton Dyer points out, the history of agricultural progress in
Britain shows it to have had its origin mainly in the existence
of a class of landowners who had intelligence to attempt the
work of improvement by the application of the teachings of
but the poorer
science, and also wealth to carry it through
tenant farmers would never have initiated such enquiry,
although they were not slow to adopt its results when they saw
that it paid. The non-existence in India of any class corresponding to the resident English landowner of intelligence
and wealth is a bar to the progress of original agricultural
investigation, and will limit the pursuit of enquiry to such
matters as seem to have a direct bearing upon the immediate
well-being of the people, Further, the smallness of the
holdings, the paucity of capital, the habits and prejudices of
the people, and the financial obligations of the Government,
are bound to impose obstacles which would not present themselves to such a degree in other countries.
;

i

416. Nevertheless, adopting even this restricted view of
the possibility of applying the results of scientific enquiry to
agriculture, there are abundant reasons for its not being
neglected altogether, and for advocating its pursuit whenever
practicable.

Primarily, let

me say

that> if practical enquiry is to be

must be scientific in its methods, it must proceed
on a well-regulated plan, and its results must be submitted
The mere collection and
to careful and critical exaininatipn.
they niust be put into a conrecord of facts is not enough
nected and useful form, apd they must be verified by experiment. Such work as this cannot be adequately performed
without the possession of a scientific training of mind by
those to whom it is entru.sted. So far as India is concerned,
I regard the proper regulation of practical enquiry, and the
examination of its results, as one of the most useful ways in
which scientific knowledge may be applied to the practice of
successful, it

;

agriculture.

scientmo method

^"™"i°'^
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417. While acknowledging the bearing of sciences such as
Botany, Geology, Physiology, Engineering, and Meteorology
upon agriculture, it is Chemistry more than any other that
has been productive of the greatest results to agriculture
in the past, and f rdm which, as coming most in contact with
agriculture, the greatest benefit may be expected in the
future.

Moreover,
is

is with the application of chemistry to the
of Indian agriculture that the present Report

it

improvement

largely concerned.

however, has the science of chemistry
years, and so widely has it ramified into
almost all branches of industrial occupation, that agricultural
chemistry, or the application of chemistry to agriculture,
has become a branch by itself, involving separate and special
study. It will be my business, in the remarks that follow, to
see how. agricultural chemistry may be most usefully brought
to bear upon the improvement of agriculture in India.

Such rapid

strides,

made within recent

Opinions as to the
desiiabillty of
liaving an
agricultural
oHemist in India.

Mr. Medlicott,
1877.

418. The need of bringing in the aid of agricultural
chemistry to the problems of Indian agriculture has been
admitted on many hands, though nothing special has so far
been done to supply it. I might refer to my first chapt^,
where, in paragraphs 5, 7, and 8, are mentioned the repeated applications both of the Government of India and of Agricultural
Conferences for the appointment of an agricultural chemist to
India. Mr. Medlicott, when Director of the Geological Survey,, writing in 1877 upon the " Reh." enquiry, said
.

:

" Observation and experiment cannot be profitably made by men, how" ever otherwise intelligent, -without any scientific knowledge of the matter
" under investigation.
I would /therefore advise that a well-qualified
" agricultural chemist be pngaged
under the Department of
" Agriculture to devote himself to this special investigation."
,

...

Government, of
India, 1881.

The need of an agricultural chemist was foreseen by the
Government of India in 1881. In their Resolution of December 1881 they said

:

" Finally, the science of agricultural
" solution of

Government
India, 1883.

of

many important

chemistry will be
agricultural 'problems."

demanded for

the

In 1883 the Government of India formed a strong opinion
that there should be an agricultural chemist for the Northern
Provinces, and mentioned the vast unculturable tracts that
existed on account of the occurrence of soda salts which
impregnated the soil. They considered that the aid of science
might reclaim these lands. Consequently, in their Despatch
of 8th February 1883, they asked the Secretary of State to
sanction the appointment of an agricultural chemist who
could be used for this work and for educational purposes as
well.
It was proposed to establish an Agricultural College in
the North- West Provinces, and to attach an agricultural
chemist to it. The Secretary of State refused the application
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on the ground that the matter was a provincial and not an
imperial one.
Successive recommendations for the appointment of an agri- flovemment of
^***' ^*'*'
cultural chemist have been made by the Imperial Agricultural S.°'
Department in 1882, 1884, 1886, and 1888, and have each time

been supported by the Government of India. The Secretary
of State, however, while allowing the importance of the
matter, has expressed himself as not satisfied with the
methods proposed.
The Conference of Agricultural Director^ at Simla, in October
1890, expressed their opinion that there were an enormous
numijer of questions which, they (the Agricultural Directors)
wanted to be answered, and which only a chpmist could
answer
"it was self-evident that an agricultural
" chemist was needed for India, just as the Eoyal Agricultural
"Society of' England found that, one was needed for them
a chemist was needed for investigation, and as a
" referee, quite apart from the question of education."
Sir Edward Buck, in conversation with m'e, succinctly stated
his opinion that all attempts at agricultural improvement
must have for their basis some scientific groundwork, and as
chemistry is the science that comes most in contact with
agriculture, he considered that an agricultural chemist, to act
as an agricultural expert, is the man most needed and most
,

.

.

conteren"™"
-'"'-°™°'^October 1890.

.

"...

.^iL®^**^'^

b»o^.

1890.

important.
419. In the preceding chapters I have, when dealing with
each subject in detail, taken occasion to point out where the
assistance of an agriculttiral chemist could be usefully emI have instanced several matters of agricultural
ployed.
import which await investigation because of the want of a
man with special knowledge of agricultura,! chemistry, and
who could deal with them on the spot. Among these are the
following the possible exhaustion of the soil by the present
mode of cultivation, and the export system the suflSlciencies
and deficiencies of different soils in respect of the various
the nature of alluvium and black cottonsoil constituents
the
soil
the influence of over-irrigation upon the. soil
amount of nitrogen in the rainfall the fixation of atmospheric nitrogen by the Leguminosae, and possibly by other
plants as well, and their influence in restoring the soil's
fertility; the nature, origin, and removal of saline deposits
(reh)
the differences between canal water and well water;
the composition of various kinds of well water the composition
a,nd use of different manurial substances, and their applicability
to particular crops the discovery of f rbsh manorial supplies
the better preservation of cattle manure the explanation of
the rab* system ; the composition of food products, and the relative values of different fodders the nature of native clarified
butter (gki) and other dairy products the causes which affect
the Out-turn of sugar; the investigation of the chemical changes
:

;

;

;

;

;

;

;

;

;

;

;

;

• See footnote

page

27.

Scope for work
of an agricultural
chemist.
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in the manufacture of indigo, and the parts
they respectively play in influencing the produce the examination of suggested improvements in indigo manufacture the influence of manuring upon the cultivation of tea; the investigation of the processes employed in the manufacture of tea
the manurial treatment of coff'ee the curing of tobacco.

which take place

;

;

;

Association o£

chemist with
practical enquiry
and experiment.

420. But there are other duties which an agricultural
chemist would be called upon to discharge, and these, while
somewhat of a diff'erent nature to the above more independent
and scientific investjlgatipns, are of great economical importance in the progi^ess of agricultural enquiry and experiment.
I allude chiefly to the work of planning, regulating, and
watching practical enquiry and experiment, and of critically
examining and systematically recording the results obtained.
My own experience has abundantly shown me that, though
the undertaking of a practical enquiry or of an experiment
in practical farming may appear at first sight a simple
enough matter, it ,is the general fate of all such eflForts to
fail, or to fall short of the full benefit they might confer,
whenever there is an absence of scientific design, supervision,
and examination. I, do not say that it is necessarily an
agricultural chemist that is required, for, indeed, a man who
is purely a " laboratory man " or, in other words, nothing but
a skilful analyst, but who has not also ^.n acquaintance with
the details and requirements, of agricult^ral practice, will not
be at all a suitable .person to select. But it is rather the man
of a scientific turn of mind, and ajble to appreciate where
science can be usefully applied tp practice, who will be best
It will not be
fitted, for ui;i(Jert3.king the work of enquiry.
long, too, I think, before he, find^j,that be has to call jn the
assistance of more specially chero^cal i^perience to aid him.
If, then, in one person can bp combine4 both the chemical
skill and the appreciation of the practical points involved,
the most suitable mail is found. I, have often examined
so-called " practical" experiments, which have failed because
the plan was not devised so as to lead to any definite or
satisfactory conclusion, or because there was not that critical
examination of the results which would enable a right conIn these details of practical enquiry
clusion to be drawn.
and experiment the assistance of an aigricultural chemist
would be of undoubted service.
I have in an earlier page referred to the experiments on
reclamation of salty land (usar), and have stated my belief
that chemical science should have been employed in the
enquiry. It should have been known, for example, not only
that the land in question was "salty," but also to what
extent it was " salty " to what depth the saltness extended
to what particular salts it was due What the surface water
was, and what the subsoil water. Then, again, to what extent
the various reclamation processes respectively succeeded in
removing the injurious salts what quantities of the salts
proved harmful, and at what point the reclamation might be
,

^

niustrsted by
usar enquiry.

;

;

;

;
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considered effected,; whether the various salts were equally
injurious or not.
Again, I mentioned the enquiries made as to the respective
merits of canal and well water. No chemist would have
thought of speculating vaguely as to what the temperature
of either water was, or whether one contained abundant lime,
a,nd the other not, when there existed for him ready means
of absolutely determining the questions raised.
To take yet another instance, in Chapter XI., paragi'aph 264,
I spoke of the competitive trials instituted, at the time of Mr.

Howman's

visit,

Bnquirjinto
waters,

^„tt^^?^°kij,g

between Native and European methods of

butter-making. That the Native manipulators succeeded in
obtaining a larger weight of butter frbm the milk given to
them showed no more than their cleverness in incorporating
with their butter a great deal of water, while Mr. Howman's
butter was free from any excessive quantity. It also left undetermined whether all the native-made butter was pure butter,
or had some amount of curd with it. These are points where
the help of the chemist must be brought in, and which can
only be satisfactorily decided with his co-operation.
Many have been the experiments carried out at Government Farms and elsewhere on the use of different manures.
but, though to the practical man it may be enough to
determine, possibly. Whether this particular material is better
than that, the chemist would not be satisfied with the limited
results from such enquiry, results, too, which would have to
be repeated each time anew as a fresh material came before
his notice.
If, however, he can get at the priticiple or
rationale of manuring, and can ascertain what it is in each
material that produces the result, then the chemist can apply
the knowledge he has gained' to the utilisation of other
materials containing like properties.

Experimente on

Farms,

The association of a scientific adviser with experimental
enquiry would, without question, resi^lt in restricting both
experiment and expenditure to more useful ends than has
altogether been the case in the past.
It is very desirable, also, that the information io be conveyed by practical experiment should be set out systematically in a form in which it may be intelligible and useful. The
bare record of what has taken place, the harvest results merely
stated en masse, or, what is perhaps even worse, the drawing
of conclusions from each experiment without relation to what
has gone before, are only likely to lead to the accumulation of
tables and literature which no one will attempt to wade
through. A single experiment conducted simultaneously at
four or five different places, and under varying conditions, is
likely to lead to the acquirement of more solid knowledge than
is the attempt to collate some 30 or 40 results at one experimental spot. It needs, therefore, someone who shall adopt
a scientific and critical method, and be able to look beneath

facts to the principles that underlie them.

°*

f^^'^"""'
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421. Perhaps one of the chief needs of agricultural experimental enquiry is to have someone associated with the enquiry
whose recognised duty it shall be to preserve the continuity

How

often could it be said of agricultural
of experiment.
experiments in India that they had failed simply because
there was no, one whose duty it was to look after them, to see
that they were maintained, that the results were duly recorded,
many have
and that they were made available for use
been the men, who, eager to do something^ towards agricultural improvement, have begun this work or the other, and
then have been transferred to some other district or Province,
leaving their task to a successor who in all likelihood has not
had the least interest in it, and so has let it drop altogether
This is the general fate of agricultural enquiry in India, and it
will always be' 'so until a continuous and res'ponsible agency is
substituted for the present system of spontaneous and amateur
effort.
In this way the Awa experiments on usar reclamation
{see paragraph 75) failed, and such might be at any time the
history of every work of experimental enquiry or every Experimental Farra., ,Good work has been begun, but no one has beencharged with the oversight of it ; it has been always a matter
of personal choice and inclination,, and what has been no one's
duty has, after a time, too often been neglected and lost sight
of.
An agricultural chemist of the type I have suggested
might, on the contrary, be definitely charged with the duty of
maintaining the continuity of experiment, of watching its
progress, of suggesting its development, and of examining and
In some such way alone
collating its results in useful form.
can experiment be carried to a successful termination, and the
wp.rk.is one which might well be conducted by a man possessing ^ fair practical knowledge of agriculture combined with
a more special one of chemical science and scientific methods.
In the course of
tour I went to see an experiment on
the reclaniation of ravine land by means of embanking
(bunding)^ it, so as to hold up the water, and thus provide
water and irrigation. Wells were hard ^o dig, the water-level
being low and the ground rocky. One object of the enquiry
was to see if the water-level of the country would be raised
by the embanking of the land. On enquiring whether any
rise had resulted,' I found that it w'as impossible to tell, for,
either the level at starting had not been taken, or, if taken, it
had not been recorded at all e'vents, no one at the Station,
!

How

!

my

;

knew about

This does not reqiiire a chemist, it is true,
but it is an instance of what will happen over and over again
in India unless work of enquiry be entriisted to men of a
scientific turn of mind, and also be put in the hands of a
continuo'pbs&ndi responsible agency, and not be left to amateur
it.

and spontaneous
The need of a
"referee "or
" Boientifio
adviser."

efforts.

422. Another function which an agricultural chemist of
standing could usefully serve would be that of acting as a
" referee " or " Governme^nt adviser " in ehemico-agricultura^
• See footnote

page 31.
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There ought certainly to be someone in India who
would be able to give an authoritative opinion on points where
the relation of chemistry to agriculture is concerned. The
advantage to Government of having someone to whom they
might confidently turn for guidance in chemico-agricultural
matters, invohing, as they often do, very considerable expenditure, needs no demonstration.
Nor, again; is it necessary to
explain how very useful such, an adviser would be to the
Agricultural Directors of the diflferent Provinces. Without
having the power of interfering in any scheme initiated by an
Agricultural Director, the " adviser "would be available if the
Director vyished to seek his guidance, alike in commencing, conducting, and usefully summarising the results of any experimental enquiry.
Associated with such an office would, be the duty of adding
to chemical knowledge respecting the food products, crops,
and other resources of the-country, a work which has, so far,
matters.

chemioai
fooa'profucta, io.

been but very imperfectly done.
423. Lastly com6s the need of having an agricultural
chemist in connection with the development of Agricultural
Education. Though not proposing, as I shall presently show,
that the suggested "scientific adviser" should be himself
directly cliarged with the work of teaching at any fixed centre
or centres, I nevertheless consider it very desirable that he
should supervise such" instruction as is given, and be responLet me say at once that, while
sible for its proper conduct.
I, hold the teaching of Agricultural Chelnisti-y as a special
branch of science to be a desirable part of a general scheme of
Agricultural Education, I by' no means wish it to be regarded
as indispensable for agrictiltural improvement under' the conditions that exist in India. That there should be someone who
has a good and practical knowledge of Agricultural Chemistry
I certainly consider a necessity but I do hot imply that it
will be necessary to Spread instruction in that particular
branch of science in order to achieve any success. The mere
teaching of Agricultural Chemistry will not it itself create
agricultural prosperity, though it may open the mind, and
lead to an understanding of the principles upon which
In its methods it is ex;planatory and repractice is based.
gulative rather than creative. In. India there is great fear
that, if Agricultural Chemistry be taught as a necessary part
of an agricultural curriculum it will be s'tudied in a purely
acade,mical^ manner, as an additioiial subject of a Course.
I have had opportunities in England of judging how this is
likely to be the case, having had experience as an examiner
of Indian students who have come oyer to study agriculture
"With wonderful powers of
at Cirencester and elsewhere.
getting up any subject to which they apply themselves, and
with marvellously retentive mem^ies, they are able, by
their accurate replies to the questions set them in an examination, to acquit .themselves with dredit and distinction
'

An

agricultural

connection
^»^^f'i'i»t">'«>i

'

'

;

'

The teaching ot
ohSStat?"'
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nevertheless, to an examiner who has them before him for viva
voce examination, it is apparent that there is not that
practical understanding of the subject, and that grasp of it,
which are likely to lead to future benefit as the result of the
study. The knowledge which these Indian students possess
presents itself to me as' that of a subj ect studiously and carefully
got up with the aid of great natural abilities, but which remains
merely as an impress on the mind for a time, and which fails
when the call comes for its application to practice. Therefore,
I do not look for great results to follow at once the introduction of the teaching of Agricultural Chemistry, and I
would not suggest that provision be made for it on any large
scale at first.
Still, I think that there should be one or two
places, perhaps, where instruction in Agricultural Chemistry
could be given, both theoretical and practical. For the right
conduct and efficiency of such teaching, and for its development
when called for, the " scientific adviser " should be responsible.
In another branch of educational work the " scientific
adviser " could render useful service. This is in the preparation of a text-book or text-books on Agricultural Chemistry,
which shall be specially adapted to the case of India. At
present there is no such book existent, and though it is true
that the principles of a science remain true everywhere, yet
it is in the judicious illustration of principles by practice
that the chief value of teaching consists besides, the conditions and practice of Agriculture in India are so different
to those in England as to make the adoption of English
text-books undesirable. The " scientific adviser," again, would
be able to do good service in an educational direction, not
alone in the preparation of a text-book of Agricultural Chemistry, but also in aiding the issue of text-books on Practical
Agriculture throughout the different Provinces of India. By
the co-operation of the agricultural experts (referred to in
the last chapter) with the " scientific adviser " a series of
agricultural text-books specially adapted for particular Provinces or districts might be issued, and would greatly aid the
spread of sound knowledge of Agriculture and of its underlying principles.
;

Summary of
duties of

" scientific

424. The principal functions of a " scientific adviser " in
agricultural matters should, it appears to me, be as follows
:

adviser."

Istly.

2ndly.
3rdly.
4thly.
5thly.

To

act as a referee or adviser to Government in
all chemico-agricultural matters.
To direct and maintain the continuity of experimental enquiry into Agriculture.
To compile and publish the results of experiments, and to show their practical bearing.
To make independent scientific investigation
upon agricultural questions.
To direct TOe teaching of Agricultural Chemistry,
and to assist the spread of Agricultural Education, by the preparation of simple text-books.

Qualifications of Agricultural Chemist.

321

have now explained my reasons for believing that
for an agricultural chemist in India, and I have
also mentioned what I think his chief duties should be.
It
becomes now necessary that I should set out in detail some
considerations which it is imperative should be attended to, if
any good is to result from an appointment such as I have
425.

there

I

is call

Tho

quaiifioiir

ina"soientiao

''*™"-"

suggested.
In the first place, a man fitted for carrying out the
duties indicated above must be a man of high scientific
attainments, capable of giving on authoritative opinion on
points where Agricultural Chemistry is concerned. He inust,
accordingly, be especially a good scientific and practical
agricultural chemist, able to conduct scientific investigation,
aud to carry out the practical work of an analytical laboratory.
But he must be more than this it is necessary that
he should have a good general acquaintance with practical agriculture.
I do not say that he must be a practical farmer, this
is not what is required
but he must have, had that acquaintance with it which shall enable him to understand its methods
and requirements, and thus usefully to bring his scientific
knowledge to bear upon its development in short, it would
not do to have a pure " scientist," or a man who simply buried
himself in his laboratory, and carried out investigations which
had no direct bearing on Agriculture as actually practised.
The investigations pursued should be those based upon the
actual practice, and their direct intent is to be the bettering
of that practice under existing and not under ideal circumstances.
It would be necessary, therefore, to carry on
investigation in the light of an acquaintance with local
conditions and requirements.
In some ways, then, it is
rather the scientific agriculturist than the " laboratory
chemist " that is required
inasmuch, however, as the attainment of high chemical knowledge of agriculture is a necessity,
and can only be obtained by previous special study (for which
the practical agriculturist has not the opportunity) the
agricultural chemist is the man primarily needed.
He must,
however, be one who is able to add to his scientific attainments
a good general acquaintance with agricultural methods and conditions.
As one of the delegates to the Agricultural Conference at Simla, in October 1890, said, " We want
a man
" who is at once a good chemist in the laboratory and
" acquainted with practical farming on its scientific side
this, it seems to me, fairly describes the kind of man who is
wanted. He must be a man of business habits and capacity,
and also sufiiciently practical to be able to supervise experiments, and to go round and see what subordinate officers are
doing, whether by way of experiment, enquiry, or teaching.
;

;

;

;

...

;

426. The next question that arises is, whether one such
is sufficient, or whether several are required.
I am
decidedly of opinion that, at the outset, only one agricultural
chemist is wanted, inasmuch as the scheme must be regarded
Y 24266.
X

man

The number
?eq\5ired™°"
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more or less experimental. As I have pointed out already,
do not regard the want of an agricultural chemist as the
cause of the non-progress of agricultural improvement,
although I consider its supply to be a very necessary part of
the machinery that is to take in hand the work of improvement. Therefore, I would prefer to begin in a moderate way.
and not to commit Government to more than a tentative
scheme, the further development of which would depend
Upon the success achieved by the initial one. I do not deny
that the suggested scheme is inadequate to meet the requirements of the country and of the different Provincial Governments, but it is all that, under present conditions, I feel
justified, in recommending, viz., the appointment of one firstas
I

class

man

to act as

Government

referee

and

adviser.

For a

complete scheme it would be desirable, I think, to have an
agHcultural chemist in each Province, or, at least, in each of
the three Presidencies, Bengal, Bombay, and Madras. But it
would be better to begin with one man, and if the necessity
arose, and the desirability of such appointment were shown,
then to appoint dthers. If one man, accordingly, be apppinted,
he would of necessity be Imperial, but at the same time
available for all Provinces alike. Any Provincial Government which might wish to avail itself of his services would
be entitled to do so, and, thtis, his functions would be rather
national than imperial.

^Sm

time

and opportunities
given to

°
a,"

l^^f"

427. The third point upon which I would insist is, that if
any appointment be made, there must be sufficient time
allowed to See whether the experiment (for such I must term
^) be a success or not also, the man so appointed must
have time and opportunity given him for acquainting himself
with the methods and conditions of Indian agriculture. A
man, be he ever so good an agricultural chemist, or be his
;

I.

acquaintance with English agriculture ever so great, is almost
sure to fail unless he have given him the opportunity of
studying the peculiar surroundings of Indian agriculture.
In fact, he will almost have to jforget, for the time, what he
knowSi and start afresh as a learner. To attempt to teach or
todmprove agriculture without first becoming acquainted with
its conditions is to court almost certain failure.
I am only
too well aware that whatever I have been alale to gather
during my own tour has been the outcome of those facilities
which were so readily placed at my disposal, and of which I
availed myself with the view of acquiring as much knowledge as possible of the agriculture practised in different parts
of the country. But, while the new comer will do wel^ to regard
himself for some time as a learner, it is equally incumbent on
those to whom the giving of such an appointment is entrusted,
that they should be content to exercise patience, and that they
should allow time for thechemistto get that practical acquaintance with Indian agriculture which is essential to his after
success.
To bring a man of scientific attainments over to
.
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India, and to set him down to work out plans of experiment,
or to engage in investigation, before he knows anything practically of the agriculture of the country, is to ruin the project
from the very outset. The history of past efforts at agricultural improvement abundantly illustrate this, and the men
who have been located in one spot, and have been set
to work out improvements from thence without going
about and acquainting themselves with the country, have
proved of but small value.
The real blame, however,
attaches not to them so much as to those who have called upon
them to " make bricks without straw," and have asked them to
write Reports, conduct experiments, and, in short, to justify
their appointment, long before they have had an opportunity
of providing themselves with the knowledge necessary for
the useful discharge of the duties which have fallen to
their share. I may be putting this very strongly, but I am well
aware of the need of so doing, for the error is one that has been
repeated over and over in the past, and I am anxious that it
should not be committed again in connection with the possible
appointment of an agricultural chemist. I would, therefore,
strongly, urge that, unless it be clearly understood from the
commencement that a man appointed to such a post shall
have the opportunity given him of studying the principal
conditions of Indian agriculture, and of acquainting himself
with them by means of travel, it would be far wiser not to
make any appointment at all. If, however, time be allowed,
patience be exercised, and opportunities of gaining experience
be given, the proposed plan will have a fair chance, and
should it then be found to fail, it will fail either on its merits
or because of the deficiencies of the individual. If the formier
be the reason, it may fairly be said that the experiment has
been tried and has failed, and it will remain as an experiment
of not too extensive or over costly a nature if the individual
prove unsuitable, he can be replaced.
It is hot possible to
define exactly what number of years should be allowed for
thai experiment to be on its trial, but the general opinion
expressed at the Simla, Agricultural Conference in 1890 was,
that not a less period than seven years should be named for
the duration of the appointment.
This appears to me a
fair term to, fix.
It would not be necessary, as it was in my
case, that the man appointed should take at the outset a hurried
view of the whole agriculture, but it would be quite feasible
to select some typical district for special study each year, and
to devote a certain time to travelling about to other parts.
:

428.

A

The " soienMo

adviser "

is

JJjZAiy'L*"

necessary part of the equipment of a " scientific
that he be provided with a laboratory suitable in
every way for the carrying out of analytical work and of
investigation.
This at once opens up the question as to where
such a laboratory should be placed, and how the work there
is to be conducted.
With this is bound up the consideration
as to whether the " scientific adviser " is to be directly
engaged in the work of teaching or not. This I have in part

x2
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discussed already, and now state my decided opinion that the
" scientific adviser " should be primarily an investigator
rather than a teacher, and thai his time should not be taken
up with the routine duties of teaching. If a man is to be the
instructor of such students as would attend an Agricultural
College, he would of necessity have to be located at some one
fixed place, for a part of the year at least, and certain duties
This, in the
of a routine nature would be expected of him.
case of India, would, to my mind, interfere altogether with
his usefulness as an investigator, and as an adviser to Government. It is more than probable that his presence would be
required in some part far away from his teaching centre just
at the time that the course of instruction he was conducting
was going on. I am not a,t all disposed to favour the employment of an agricultural chemist to combine the duties of
investigator and teacher, but 1 think that the two functions
should be kept quite distinct.
The " scientific advi.«er
should be free to move here and there as might be required,
and should not be tied down to any one place in particular.
At the same time, as I pointed out before, he should not
allow the work of giving instruction in agricultural chemistry
to pass out of his control, but he should direct it, and be
responsible for its efficiency.
It would be very desirable also
that he should, from time to time, as opportunity permits, give
occasiona^l lectures,' or short special courses of lectures, at
different centres throughout the country."
The need

of a
good laboratory,
and of an
assistant chemist
in charge of it.

429. Although

I

would not

fix

any

definite centr,e

where

the " scientific adviser " is to work, he ^lyst clearly haye a
good laboratory or laboratories at his, disposal. There must
also be some place or places to whiph applications may be
addressed, and with which he shall remain in communication.
Suppose.him to be engaged, in an enquiry upon salty land
(usar) reclamation he may have samples, of soil, or of wateir,
or of salts, to analyse in pursuit of the investigation. These
cannot be analysed on the spot, but would have to be referred
to a laboratory, and be done either byhim upon his return, or, in.
the meantime.by some one workingunder big instructions. This
leads me to consider th« desirability of having a second man
as Assistant to the " scientific adviser."
This I would recommend on two main grounds firstly, the advantage of having
a resident analyst to carry out the details of work conducted
in a laboratory secondly,, the advantage of being able in this
way to provide for the t.^achjng of agricultjural chemistry at
certain fixed places.
In the work of investigation and enquiry there will be
numerous analyses to be performed, and purely analytical
details to be carried out, all involving care, skill, and special
chemical training, but yet more or less routine in nature. It
is not necessary, nor even desirable, that the time of a highlypaid officer of special qualifications should be taken up with
routine matters more than can be helped, but it should be
devoted more particularly to that which he alone can do. It
;

;

;
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,

work connected with

any enquiry should prpceed without interruption, under a fully
qualified chemist, although circumstances might require the
presence of the head man at a distance from his laboratory.

Were

all

head

man

analytical wofk of this nature to be left until the
could return, and then had he to carry out all the
analytical work with his own hands, there would soon be an
accumulation which it would be hard, and often impossible, to
overtake, and he wojild often be prevented, too, from taking
up other work that calls for his special enlployment. If, on
the other hand, there were a second man, or Assistant Chemist,
as I may best term him, acting under the directions of the
" scientific adviser," he would be able to carry out all the
analytical details, and present them to the senior chemist for
his utilisation on 'his return, or for forwarding to him if still
away. Further, the presence of an assistant chemist resident

where the laboratory

is, would ensure someone being on the
ready to attend to any analytical work required by
Agricultural Directors, or for Experimfental Farms, or to
transmit anything for reference to the senior chemist. A constant communication would thus be maintained between the

spot,

" scientific adviser " and the laboratory where his work is conducted, as well as with those who might ^is^h to apply to him.

But the second ad vantage tio
ment of an Assistan,t Chemisl; is
I

,

gained by the appoint-

bje

The

utilisation of

al^p a very important one, oSeStfo'r
,(q pji-o^idp for the educational ^?^sm?*'
of India represented to the Sec-

inasmuch as it appears. tp, me
want which the Government
retary of State, and it at the same time meets the very proper
objections of those who urged that an agricultural chemist
should be used for purposes of investigation, and not directly
for teaching.
With an assistant chemist resident at some
centre where a laboratory is placed, the teaching of Agricultural Chemistry at that centre might perfectly well be provided for.
The. assistant chemist, while engaged in his
laboratory duties during part of the day, would be quite well
able to give lectures on Agricultural Chemistry to students,
and, from time to time, to conduct a class in practical laboratory work. The need that has been felt of late of providing
a higher class of instruction for Native Forest subordinates
emphasises the desirability of giving, in some such way as I
have suggested, a training in Agricultural Chemistry as part
,

'

of their Course.

A third advantage Would follow such an appointment.
The changes, the leave-takings, &c., necessitated by a residence

^^"^*^Jf™'
offioiate in

tho

in India, oblige the provision of a substitute to take the place "Sntifi^''^
of an absent officer.
Should this be the case with the senior ad^er."
man, it would certainly be an advantage to have an assistant

chemist who, while working under the senior man, would be
able to take his place in his absence, and thus not allow his
work to be at a standstill. It may be necessary, perhaps, at
some future time to fill a vacancy in the higher office, and it
X 3
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might be found better to promote the junior man to the senior
post, and utilise the knowledge of India which he has already,
gained, rather than to make a quite fresh appointment, and to
bring over a new man who would first have to go about and
learn the agricultural conditions for himself, as his predecessor had done;
•

The qualifications
of an assistant

chemist.

430. The
primarily be

qualifications

of

an assistant chemist must

:

Istly. That he be a competent Analytical Chemist.
2ndlyi That he possess aptitude for teaching, a good
general knowledge of science, and sufficient
special knowledge of Agricultural Chemistry
to enable him to impart instruction in it.
The location of a
laboratory.

431. It m,ust now be considered where the laboratory and
the assistant chemist are to be located. It is naturally desirable that special work, such as is here involved, should be
carried on under as favourable conditions in regard to climate
and situation as is possible. But, at the same time, a laboratory
should not be so isolated as to fail to be of benefit to India as
As the " scientific adviser " is to be imperial, this
a whole.
might be a reason for his being attached to the Government
of India, and for changiiig his locale when they do, so that
he might be available when his advice was needed. But,
though it maybe desirable to have the "scientific adviser"
in touch with Government, I would rather see him peripatetic
in character, and have' him go about the country wherever and
whenever required. Besides, neither Calcutta nor Simla appear
to me altogether desirable places at which to establish a laboratory, certainly not for a whole year.
Calcutta is quite at
one corner of India, and, in regard to climate, is not suitable
all the year round, while Simla is also too far removed from the
rest of India, and is not likely to form a good educational'
I confess my own predilections for choosing, were it
centre.
possible, some place which, while being agreeable on the whole,
as regards climate, might be as central as possible, and hience
available for the diflFerent parts and Provinces of India. Jubbulpore, for instance, is such a place, and had there been any
suitable institution available there, I might have recommended its adoption as the location of the' laboratory, and as
the head-quarters of the " scientific adviser'* and his assistant
Students from all parts of India would readily be
chemist.
able to come to such a centre, whilst it would have further
advantages in enabling the " scientific adviser " to make it a
good starting point for his various journeys to diflferent parts,
whether north, south, east, or west. But I am not prepared
at this stage to advise the building of any institution specially
for this purpose, but, as the whole scheme is an experimental one,
I think that it would be better to utilise those facilities which
already exist, and to provide, as far as possible, for the development of scientific education at places where it has already
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obtained some foothold.: Agricultural Colleges are represented
principally by tbe institutions at Saidapet (Madras) and the
College of Science at Poona (Bombay), toi omit the more recently
established one in the Native State of Baroda.
In addition to
these institutions ati which instruction in Agriculture is
given, there is the Forest School at Dehra (North-West Provinces).
The training of Forest Students is also carried on
at Poona, students coming here from Madras and Southern
India generally, whilst Dehra is intended to serve the purposes
of Northern India.
It was in connection with the development of the Forest School at Dehra that the application first
came for the appointment of an agricultural chemist for
India,, and, though I do not see my way to recommend the
appointment of a special officer for that purpose, I certainly
see a decided advantage in having a laboratory or laboratories
placed where they may be ut^ised by Forest Students, and
where their presence will include also the services of a man
capable of imparting instruction in Agricultural Chemistry.
At Dehra there is, already a very fair laboratory, which might
quite well be adapted to the new requirements ; this would
serve for the North of India. At Poona there is a very good
laboratory also, and, besides being the centre of the agriculture of theDeccan, Poona has the further advantage of being
a pleasant place during the rains.
In the course of enquiries
that were made when the. idea of having an agricultural
cheujiist was first suggested, it was e,licited that Madras would
be .satisfied to send its students' to Poona, and, if this plan
were carried out, Poona might serve for Bombay and the whole
of Southern India!
After careful consideration, I think that
the best plan would be to have the head-quarters and laboratory fixed for six months', of the year at I)ehra, and for the
other six months at Poona. In this way the need of iriiparting
instruction in Agricultural Chemistry would be met for both
Northern and Southern India, and, at the same time, the
work of investigation would be able to proceed under fair
clipiatic surroundings.
The Forest Students, both of Northern and Southern India, would be able to receive instruction,
as well as the Agricultural Students attending the Poona
College ; existing laboratories would be utilised, and, altogether, this scheme reoommejids itself as being the best to
,

Behra and Poona
the moat suitable
places.

,

meet existing wants.
432. It seems necessary now to say a word as to the duties
I
of the " scientific advis6r," and of the assistant chemist.
would lay it down, as regards the first named, that he must
be given a free hand, and that no one, and no Department,
It is imposexercise more than a general control over him.
sible to lay down rules for his guidance, and for the exact
^employment of his time. It will -be for him to show that his
appointment is justified, after due time has been given him to
get into his work ; but, unless confidence be placed in him to
rightly

employ hia time and opportunities, the appointment

x4
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almost sure to end, as many have done before, in not realising
I hope, therefore, that if any such
it was intended to.
appointment be made, the holder will not be called upon at an
early date to "justify his existence," or to give a detailed
account of what he can show as the result of his appointment.
As I said, it rests with him to show, at the conclusion of the
term of the appointment, that its continuation is desirable,
but he should not be hampered before this with having to
prove that he is " earning his salary " and usefully employing
his time, unless, of course, circumstances should arise whieh
would call for his removal on peisonal or other unquestionable
grounds.

what

With regard to the assistant cheinist, his duties must be laid
doyn by the senior chemist, whether' it be the carrying' out
of laboratory work or of instruction, and for the proper discharge of these duties the senior
The " scientific
adviser " skould

not be allowed to
engage in private

work as

vfcU.

man must

be responsible.

Should a ".scientific adviser" be appointed, there is little
doubt that several industries, such as those connected
with indigo, tea, coffee, sugar, &c., would be desirous of
availing themselves of his services, and the question arises
whether he should be allowed to undertake private work and
to receive emoluments from private individuals in addition
It may, with much reason, be urged
to his official pay.
contribute materially
thai^ industries such as the above
to the country's welfare, and that their prosperity is coincident with that of ihe cultivators and labourers employed
in them, so, t.h,at.Goveirnment shojild assist in improving the
different manufactures by giving the help of, their scientific
experts.
That these industries could be improved by chemical
knowledge and skill being directed to them I have no doubt,
but there are, it seems to me, great objections to the util,

,

^

isation, of a

Goyemmpnt agricultural adviser in technical
is so much to be (Jone in a more purely
directiou, and when not one district or Province

work when there
agricult}iral

alone is concerned, but the whole of India. To properly take
up such an investigation a,s, for; instance,, that of the improvement of indigo manufacture, the whole time of an expert
scientist would be required, and for much more than a single
year. Then it might be asked,
to which of the several industries
should attention be turned first of all ? My view is that each
of these industries should employ its own experts, and should
not look to Government for this. There is quite enough to do
in each to occupy special men if selected, and what could be
done in a casual way by a man engaged in general agricultural
work in other parts of the country would count for but little.
But there are other dangers attending the employment of an

—

agricultural chemist in technical investigation.
It is only to
be expected that if a man be free to take up private work hjB
will choose that which pays him best.
More especially will
this be the case if the salary attaching to the office be put at a
low figure, on the ground of the chemist being able to increase
his remuneration by doing outside work.
I would point out

Employment
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329

moreover, that the inducement to seek private practice will
tend to make a man neglect the more special work of his
office, and if Government appoint an agricultural chemist
with liberty to engage in other work for payment by
private individuals, they must not be surprised to find their
man select such work as is most remunerative to hiin, and
engage in technical investigations rather than in the direct
improvement of general agriculture. Whoever he be, a man
is sure to pick and choose what he will like to take up, and
liberty to epgage in private work will, in this case, interfere
with the discharge of public duties. There is not in India
the desirability that occurs in England for having as agricultural chemist a man who combines with scientific skill aknowledge of the agripultural trade in feeding-stufis, manures,
It would be
&c., for, practically, no such trade exists in India.
far better to pay a man a high salary and let him look for
nothing beyond it, than to have him, while in receipt of pay
for doing a,gricultural work, endeavour to increase his income
by engaging in outside investigations.
However,, I would by no means say that if Government
thought it advisable that their chemist should take up any investigation concerning a technical industry he should not be
But it should not be, I think, for
at liberty to undertake it.
any extra remuneration, and it should, in every case, come to
him as a reference from Government, and with the request
that he would, if able to do so, take up the matter in question.
Any fees received for the work shduld go to Government.
For the reasons I have given above, I do not think that any
such investigation can be of a prolonged or exhaustive nature,
but would have to be confined to the solution of certain
definite points which it might be considered desirable to submit to the " scientific adviser " to Government.
Similarly, I should be inclined to object to the employment ''Scientific
of the "scientific adviser," or of the assistant chemist, by hsutuUrt'fOT''
Municipalities, for their local purposes, or in the multifarious ^™Scll"^°^
Such duties are Examiner.
duties of the office of Chemical Examiner.
not primarily agricultural, and should be left to men specially
appointed to carry them out.

433. It is necessary that I should now say a few words
as to the salaries to be paid to the respective officers whose
appointment I suggest. Seeing that so much depends upon
the standing of the men who are selected, and also upon
.

whether a pension be or be not attached to the respective
offices, it is not possible to say definitely what a proper remuneration would be.
For the senior position, either a man of established reputation and recognised scientific standing may be obtainable, or
else the man to be selected must be a somewhat younger man
of undoubted ability and great promise, but who has still a
name to make for himself. In the former case, I do not think
that, leaving out the question of pension, a lower salary than

ju salaries of
adviser

"and

»*^^'"'« ""^s^'-
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Rs. 2,000 a month, rising to Rs. 2,500 a mon,th, should
he given.
If a younger man is sougiit, then a salary of
from Rs. 1,250 to Rs. 1,500 a month would be sufficient.
These amounts depend much, of course, upon the rate o,f
exchange taken as the basis when I stated them in India
the lupee was then at l.s.Qd., but it has since fallen con,

;

siderably. It will be clearer, perhaps, if I say that I think
the salary of a man of established reputation should be about
equivalent to 1,800 1, a year, rising to 2,250 I. at tl^e end of th?
term of 7 years or, in the case of a younger man, q,bout 1,200 1.
a year, rising to 1,500 1. It would be better, however, to do as
the Agricultural Conference at Simla in 1890 recommended, and
to leave the exact salary to be determined by the Secretary of
;

State, and to be
selected.

dependent upon tbe class o£

man

ultimately

As regards the salary of the assistant chemist, this, too,
to a certain extent by the turn which
exchange takes, but a salary which is equivalent to 550 i. a

must be regulated
year, rising to 700
suitable man.
other details of
arrangement.

I.

a year, should be sufficient to attract a

434. There are other matters' of detail which might have
discussed iu making the above appointments. One of these
is, whether it might not, be well not to put these officers' under
the " one month rule " as regards leave whether they should
be selected from India, or be brought out from England,
Germany, or elsewhere .an4 by whom the selection should be
On the first point I can hardly pfl'er an opinion but
made.
^^

j^g

;

;

;

as to the second, I am almost sure that it will be necessary to
go beyond India to find suitable men, at least for the senior

while on the third point I would throw out a
suggestion that, if the selection, be made from England, it
might well be left to the Secretary of State in consultation
with some agricultural body of standing, such as the Royal
Agricultural Society of England.
While an assistant chemist will be readily obtainable, I am
w.ell aware that it will be no e^sy. matter to find a man in
every way suitable to fill a senior appolnjtment such as I have
sketched out. A purely scientific man might possibly be soon
found whowould.be willing to come, and, similarly, a practical
man, but the possession of the
qualifications by one man
will not be so readily discovered.
In the end it may be
necessary to select a man of' the required scientific qualifications, and who appears likely to Idc able to develop the practical qualifications after he has acquired some experience in
India.
But, unless there has been beforehand the scientific
and special chemical training, it is very certain that it will
not be acquired in India. Therefore, as the "scientific
adviser" is to be an authority on chemico-agricultural
matters, the primary requirenaent is that he shall have gained
the, special experience before coming out to India, and if he be
a inan of intelligence and good Common sense he will he
able to see what is wanted of him, and to add pra,ctical kno\^ledge to his scientific ability.

appointment

;

,

Wo
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I am conscious, too, tkat it may be said that in giving a man
so free a hand as that which I have suggested he should have, I
have left a good deal open to him, and have put but little control
over him. It is quite true that this leaves much to chance.
If a man be active and devoted to his work he may make his
position one of much value, and render its continuation indispensable if, on the other hand, he only studies his own comfort,
he may simply make his appointment a "cosy berth" which
brings him in a good salary, so long as it lasts. It is so difficult,
however, to impose any system of control without at the same
time destroying the practical usefulness of the appointment,
that I think it is better to rely upon' the individual- to show
that his selection and the creation of the office have alike been
;

warranted.

435. I should be misunderstood if I were supposed to
imply that all that is needed for scientific agricultural
enquiry in India is an agricultural chemist and an assistant
chemist. The branch of science with which I have had most
to do is chemistry, and so I have spoken mainly from the
standpoint of the chemist. But there is need of men expert
in other branches of science too.
Among these, a Botanist, an
Entomologist, and an Agricultural Engineer might be mentioned.
Such men may be foun'd in India itself, and from time to time
their services have been utilised
but, so far, no one has been
;

specially attached to the Agricultural Department for the
primary purpose of assisting agricultural enquiry. It would
not be hard to show that, in carrying out, in the past, several
lengthy enquiries, jnore especially that with regard to the
hybridisation of cotton, the greater part of the labour might

have been saved had botanical knowledge been employed
the same might be said of the introduction of
In all matters concerning, the trial
the tea bush from China.
of new crops or new varieties of crops, recourse should be -had
to the best botanical assistance available, and there are, as- I
have said, men in India fully qualified to give this, whereas
this is not the case as regards Agricultural Chemistry. A large
field is open, too, for the study of Agricultural Entomology and
of the various diseases and injuries to which crops are liable.
Already, at the Forest School, Dehra, Mr. Cotes, of the. Indian
Museum, Calcutta, has been employed in giving a course of
So far, this is good; but it only
lectures on this subject.
covers a period of six weeks in the year, and Mr. Cotes has the
general duties of his appointment at the Indian Museum to
in the enquiry

;

attend to as well as the more agricultural relations of the
subject.
I heartily approve of the employment of men of
attainment in different branches of science for the furtherance
of agricultural knowledge, and also for teaching purposes but
this must be done on a more extended scale than has been the
case up to now, and there should be, as I have said, both a
Botanist and an Entomologist attached regularly to the Agri;

cultural Department.
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more thorough step towards attacking 3, great subject
affecting agricultural interests was taken in the engagement of
Dr. Lingard as Government Bacteriologist, and in his location
at Poona (see paragraph 272). This appointment had only been
made shortly before I left India, but of the necessity of applying the latest advances of science to the investigation of
cattle diseases there can be but little doubt.
In many enquiries of an agricultural nature, questions will
arise where a knowledge of engineering will be very- essential.
Such, for instance, are those on land reclamation, irrigation, &c.
Reference has been made to the employment, in some of these
enquiries', of Mr. W. J. Wilson, of the Public Works Department. It would be well that the services of an agricultural
engineer should be available, not only from time to time, but
regularly, for the work of the. Agricultural Department.
The

position oi
men in

suientijic

India.

Want

of original

workers in
science.

436. The consideration of the various points raised in this
chapter leads me, in concluding it, to make a few remarks on
the general question of the appointment of scientific men to
There ought to be no reason why India
positions in India.
should not possess her own staff of workers in various branches
of science, instead of having so often to refer questions to
home experts. There should be authorities on scientific subjects iii India just as there are in England, in Germany, and
It cannot be said that encouragement is
in other countries.
given to the pursuit of scientific investigation in India, and if
the history of the many very able men, including even a Second
Wrangler at Cambridge, who have gone out to India to fill
appointments, bie examined, it will be found that in but few
cases have they advanced by the pursuit of the particular
sciences of which they went out as exponents.
The fault
seems to lie in the fact th&,t men skilled in a special science,
and for that reason selected for India, mostly find themselves,
on arrival, drafted into the Educational Department, and
forming part of a graded service. In this capacity they are
obliged to move on through the different grades, taking up the
respective duties of each of these, for, if- they wish to keep to
their own science, they must remain at the same salary as at the
commencement. The outcome of this has been, that men who

might have been original workers in science have had to
abandon it for the duties of School Inspectors, or, despairing
of further advancement in their own science, have launched
out into the pursuit of Meteorology and other subjects in
which they might earn distinction. I have it from men in the
Educational Department who had been originally chosen for
their scientific knowledge, that, when once established in a
position, they find their time so taken up with teaching subjects
other than their own science, that they have to abandon entirely
the hope of doing any original work, and have not even time to
keep up their knowledge of what is being done at home and
abroad in advancement of their particular science. The consequence is, that they fall behind, and cannot keep their know-
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ledge up to date. The late Mr. S. A. Hill, of Allahabad, who was
a skilled chemist when he came out to India, acknowledged to
me that this was the case, and that he had not been able to
keep himself acquainted with the advance made in chemistry,
still less to carry out any original work in the science.

Another instance of the way in which no encouragement is
given to scientific study is seen in the system by which appointments are made to the position of Chemical Examiner. Instead of selecting for these posts men who have been carefully trained in chemistry, and more especially in analytical
chemistry, the appointments are generally given to men who
have had nothing more than the class instruction in
chemistry and the test-tube experience of the ordinary
medical student. Those who have any acquaintance with the
facts know how small are the demands made upon the
chemical knowledge of a medical student in order to enable
him to pass his qualifying examinations, and it is simply this,
or the recollection of it, which the " Chemical Examiner " in
India has to rely upon when he enters upon his work. The
men chosen are medical men, who, when they see the
chance of adding to their income by taking a " Chemical
Examinership " as well, do so, and at once find themselves,
armed only with the remains of their student-days' knowledge,
brought face to face iwith matters requiring not only special
acquaintance with chemistry, but also considerable analytical
skill and experience.
The subjects dealt, with by Chemical
Examiners are of a most varied description, from poisoning
cases in which human life is- at stake, down to analyses of
Government stores, dynamite, kerosine oil, beer, raspberry
Clever indeed
essence, disinfecting powders, and lozenges
must the medicaL man be who can do justice to such a
varied selection on the strength of his medico-chemical exWhat happens is, that a man bungles on at first,
perience
doing the best he can, and, if he be a man of ability, in course
of time he gets to know haw to deal with the usual run of
things submitted to him, and what he does not know he
But the system is very far from
finds out from books.
being satisfactory, and it is not ,to be wondered at that the
Reports of the Chemical Examiners are not fully credited in
the Law Courts. On looking over the Reports, I find that
medico-legal cases and examination of Government stores
form the bulk of the work, and that the importa,nt matter
of the adulteration of staple foods is one which but seldom
comes forward.
The calling of a Civil Surgeon is medicine, not chemistry,
and, unless he has had a special training in chemistry, he
cannot be properly qualified for holding a Chemical ExaminerSimilarly imperfect and unsatisfactory are, in most
ship.
cases, the examinations of samples of drinking water made on
behalf of Municipalities. The investigations are incomplete
the collection of samples is too often left to messengers {peons)

unsitisfactory

ohemicai
B^m'ierships.

.

!

!

;

'

;

Municipal
chemists.
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Enquiry.

who may

take them from anywhere and anyhow. Added to
the number of samples sent, and the kind of analysis
made, are determined rather by the cost than by the importance of the enquiry, and it is left to the chemist just to
analyse what is sent to him, instead of carefully selecting
such samples as shall be germane to the enquiry.
I cannot but think how much better it would be if there
were one Central Institution, say at Calcutta, where, with ab]e
professors and the best laboratory accommodation, men might
be trained so as to qualify for filling the posts of Chemical
Examiner) Municipal Chemist, Sanitary Inspector, and such
like.
As vacancies arose in these posts, they might be filled
by men who had passed out with a qualifying certificate.
In such an Institution, too, men might be trained,in knowledge of agricultural as well as of general chemistry, and the
requirements of India could in this way be met from. India
itself, and not be the subject of continual reference to England.
In some such way, too, there would be an' opportunity for
the development of original scientific work in India.
this,

Oentral Training
Institntion for
public scientific

appointments.

,

,

-
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The influence of science upon the deyelppment of agricultural knowledge has been very marked within the last halfcentury. Inasmuch as chemistry is the branch of science
most nearly related to agriculture, its study becomes of particular importance

when

The need

concerned.

the improvement of agriculture

is

of having an agricultural chemist in

India has been recognised alike by the Government of India
and by individuals of weight in that country. There is scope
for the useful employment of an agricultural chemist in
carrying out scientific investigation upon agricultural problems
of the day in planning and 'regulating agricultural enquiry
;

and experiments, and

in examining and recording the results
in maintaining the continuity of experimental work in acting
as a " referee" or " scientific adviser" to Government
;

on

chemico -agricultural matters;
agricultural chemistry,
cultural education

by

and

all

in directing the
in

teaching of
aiding the spread of agri-

assisting in the issue of agricultural

text-books.

A beginning should now be made by
agricultural chemist

should be a

man with

to

the appointment of an

carry out the above

duties.

He

special acquaintance of the science and
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and should possess a good
The appointment

general knowledge of practical agriculture.

such a

of

man

should be regarded as experimental, and,

sufficient to have only one man at
who, while acting as " scientific adviser " to Government, would, nevertheless, be equally available for all the

accordingly,

would be

it

first,

He must be given time and opportunities
making himself acquainted with the conditions of Indian
Agriculture, and the first appointment should not be for less
Provinces of India.

for

His functions should be primarily those of
an investigator and adviser, and not those of a teacher. He
should be provided with a well-equipped laboratory, and with
than seven years.

an assistant chemist

who

shall be resident at the laboratory,

do the necessary analytical work, and also teach Agricultural
Chemistry. The most satisfactory plan would be to utilise the

Dehra and
is

at Poona, each for six
not advisable that the " scientific

adviser," or the assistant

chemist, be allowed to engage in

existing laboratories at

months in the year.
private

work

Further,
sciences,

it

It

for individuals.
is

very desirable that men of mark in other

such as Botany, Entomology, Engineering, &c., should

be attached to the Agricultural Department for purposes of

enquiry and experiment.

438.

EECOMMENDATIONS.

BECOMUENDl.
TIONB.

That an Agricultural Chemist be appointed for India, to act

Government in chemico-agricultural matters, to
carry out investigation, and to direct Experimental Enquiry.
That an Assistant Chemist be appointed, to act under the
above officer, and to teach Agricultural Chemistry.
That to the Agricultural Department should be attached
as adviser to

other scientific

officers,

such as a Botanist, an Entomologist,

and an Agricultural Engineer, for the purposes of Agricultural
Enquiry.
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439. It may be said that wherever the work of agricultural
improvement has been taken in hand, the establishment of an
Experimental Farm has almost invariably been a part of the
scheme. There are very good reasons, too, why this should be
the case.

farm

Upon the carrying out of the ordinary operations of the
mwst favourable moment depends the success of

at the

it has been found, over and over again, that this is
hampered by the concurrent existence of« work of an experimental nature, involving special care and expenditure of time.
When a farmer's pocket is concerned it is hard to expect him to
leave that upon which his living depends, and to attend to

husbandry, and

voluntary and unremunerative labour. When a wide stretch has
to be sown at a favourable tu,rn of the weather it is troublesome
to have to delay to plan out an area, to measure out plots, to
mark out paths, or to weigh out seed or manure ; similarly, ai
harvest-time, when so much depends upon getting in a crop well,
it seems to involve tedious delay in cutting and gathering plot by
plot, in stacking and storing separately, in numbering, labelling,
measuring, weighing, recording, and checking the produce of
different small areas ; so it comes about that, under the press of
sowing or harvest operations, the experimental area is too often
left to the last, and that which, requires the most care is neglected,
because there is not the time to give attention to it. The outcome
of this has been that, even in England, the ordinary farmer will do
little more than leave, perhaps, a bit of his field unmanured
while the rest of it is ^pianured, or he will put some particular
dressing on one spot, while the remainder is treated differently,
and at harvest-time he will merely judge by the eye what the
result has been. But he will seldom go to the trouble of harvesting
separately any definite area in order to learn precisely what its
produce has been as compared with another.
Accordingly, the
information thus gained is known to the individual only, and
even this is of an indefinite and unrecorded nature. Experimental enquiry ha& thus been left to those whose opportunities
or means have permitted their sacrificing a certain amount of
time and money, or else to agricultural bodies or Government
Departments,
l^^ven where private individuals of means have
undertaken experiments, there has been felt the need of guidance
and supervision, of accuracy and skill such as is not generally
met with in the ordinary staff of a farm, and it is now fairly
admitted that, unless an experiment can be separated from the
ordinary farm work, and have a man of special ability set over it,
and made responsible for watching it and for accurately carrying
it out, it is almost vain to expect tangible results,
This has led
•
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to the confinement of experiment mainly to special places, such
as Experimental Farms, or to the conduct of experiments under
the guidance of men of scientific repute.
This has been the
case not in England alone, but in France, Germany, Italy, and
other countries, so also in India.
Indeed, the circumstances that

have led to this result tell with more force in ^ India than elsewhere, owing to the extreme subdivision of the land, and the
absence of a cultivating landowning class. Experiment has to be
carried on, therefore, as something apart from the ordinary work
of a farm
it must not be hampered by the latter, and has to
be judged apart from the financial expenditure incurred.
In the pteeeiit .chapter I intend to review the past working of
Experimental Farms, and to indicate in what ways improvement
in the system may be effected.
;

440. That mistakes, and many mistakes, I might say, have
been made, admits of no doubt ; but that more mistakes have not
-,-,,
^.
J,
been made, ana that a far greater expenditure of money has not
been incurred, appears to me to be still more a matter of wonder
when it is considered what has been the agency at work in the
past.
With no scientific guidance, with no one skilled in agricultural experimental work, and with nothing but the direction
of men having experience of English practical farming only, or
of Civilians who have not even had this, I am only surprised that
so much has been accomplished.
Generally, let me say that,
after what I had heard before coming out to India, and what 1
heard in India itself, I found Experimental Farms to be very much
superior to what I^had been led to believe I should find them.
It has been my lot to inspect experiments in England with which
many of those in India would compare very favourably. There
have been, without doubt, a few men in India who have
possessed a scientific spirit, and who have been actuated by a desire
to work out agricultural improvement.
The failing has been
that the agency has been imperfect, and the continuity uncertain.
Either the practical knowledge or else the scientific skill
has been wanting" ; at all events, I do not know' a case in which
both have been combined in the one individual, or where there
have been two individuals at work, one skilled in the one, the
other in the other direction. In experimental enquiry something
more is needed than that which the practical agriculturist, the
theoretical scientist, still less the Indian Civilian, can supply
alone.
For want of a man combining scientific skill with
practical knowledge, the work done at Experimental Farms has
been, in great measure, a compilation of numerical results rather
than of tangible conclusions, an indiscriminate mixture of good
with bad, towards the sorting out of which little or no real help
has been given. It is not enough to state merely what has been
done, and what results have been obtained ; but the results
require to be criticised, digested, and presented to the public in
a form which can be understood at a glance. People not directly
interested will not and should' not be expected to wade through
all the details of an experiment, to hear of this or that failure,
-,

Y
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they do want to get a,t the gist of the whole, and to
The concluit presented to them in an assimilable form.
sion I have formed as to Experimental Farms is, that there has
been a lot of good work done, but it is so buried among what is not
" sortinggood as to be almost indistinguishable therefrom.

but

have

A

process"

is

what

is

required in order to

make the

results really

But. that Experimental Farms have 'been useless and
extravagant institutions I am very far from admitting, or that
the men who have directed them have been incapable men
Where failure has
generally, I would not for a moment allow.
followed, it has been niainly because the conditions for success
The faults are those which could be remedied
wex.e not present.
useful.

.

by the employment of

scientific and practical
a continuous instead of a shifting agency.

The expenditure
upon Bxperimental Fanus.

Distinction

between "Model
Fanns " and
Experimental
Farms,

skill,

and by having

441. It cannot with justice be said, I think, that, on the whole,
the expenditure upon Experimental Farms has been large. Here
and there- instances may be pointed out where excess of zeal
has prompted excessive expense, but the same might, with far
more justice, be said of other experiments of Government
besides Experimental Farms. When, in Api-il 1884, an enquiry
was ordered into the conduct of agricultural experiments on
Model Farms, the replies received did not indicate that there had
been any serious waste of money, although it was allowed that,
if economy were called for, it wOuld be necessary to distinguish
between what was purely of an experimental kind and what was
rather of the nature of demonstration ; also that, whereas the
latter might reasonably be expected to pay expenses, the former
must of necessity call for direct expenditure,

442. My plan will now be, firstly, to indicate the general
upon which Experimental Farms should be conducted and,
secondly, to illustr^e. the various 'points by reference to existing

lines

;

Experimental Farms^in j'ndia,
1 wish at the,^^^set to clearly distinguish between Farms
which exist for^|^ purpdse of demonstration and those which
are intended for pure experiment.
The former are intended to
show to cultivators the result of a practice found by experiment
to be successful, and, therefore, they ought to be remunerative.
In this way I should have no objection to their being called
"Model" Farms. But Farms at which the object is to put
different methods to the test stand on a different footing altogether.

The

object at these latter is to find out which of several practices
the best, and this of necessity involves doing a great deal
that is of an unremunerative character.
To make such a Farm a
" paying " one is out of the question, though the experience

may ^e

gained from

it

may

be highly remimerative in

its

subsequent

application elsewhere.
I intend to treat later on of Demonstration Farms, but to speak now of purely Experimental Farms,
Where Experimental Farms^
are needed.

443. The Need of Experimental Stations or Farms.— Jha,t
such are needed I have already sufficiently shown. I have
enumerated the reasons which prevent -private individuals from

Need of Farms

—their Supervision.
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carrying out experiments, and I have in a previous chapter {see
Chap XVI., paragraph 406), mentioned several subjects vphich,
for want pf putting them to the test, stUl await decision.
I may,
therefore, take the general need as granted.
It is, however, a
difi'erent (juestion lohere such Farms are needed.
This has to be
settled for each Province and for each district separately.
To
es,tablish ah Experimen,tal Farm in a district, simply because, in
the abstract, it is a good plan to have a' place for trying experiments, is not a sufficient reason.
The decision must be partly
based upon considerations as to whether there are the means to
support a Farm, and whether there be a suitable staff, but the
main one should be whether there is anything definite to Iparn,
any particular question to solve, and whether this has any relation
to the agriculture of the coimtry around.
Unless these questions
can be answered in the affirmative, the need for an Experimental
Farm hag not been made out.
.prima facie case must be
established for the existence of such a Farm in any particular

A

locality.

—

444. The Supervision required. Unless there be competent iiie necesBary
^p^™^™supervision there should be no Experimental Farm.
This supervision should consist of, firstly, a Director, who may be the
Director of the Provincial Department of Land Records and
Agriculture, or his Assistant Director, where one exists ;
secondly, a resident Farm Superintendent or Manager, who shall
see to the actual cultivation and to the carrying out of the details ;
thirdly, a scientific officer who shall be available for the purpose
of advising and of assisting in the examination of the results
obtained, and also of supplementing the work done, by carrying
out any chemical analyses or investigations involved.
Unless
there be the above, and, of course, the necessary staff of- farm
labourers, an Experimental Farm should not be established.

The Bengal Agricultural Department has attempted to carry
on experiments by Assistants employed in the Department.
These Assistants from time to time leave their office employments
in order to visit the Experimental Wtatie^rtior the purpose of
J found, K^;ever, in one case,
seeing how the work is going on.
that the Farm had only been visited once in the course of the
year.
Such occasional supervision is of little practical value,
especially when, as in the instance under notice, the resident
manager was a man of very ordinary calibre, and had other
When, >how estates to look after and other duties to perform.
ever, as in the case of the Cawnpore Farm, and those at Nagpur
and at Bhadgaon, the resident manager is a man of ability, an occasional visit from a responsibl^e Director is all that may be wanted,
but I am very decided upon the advantage of regular inspection
and control by individuals directly responsible.
i

445. Situation of an Experimental Farm.

—An Experimental

rarm ought to be so situated as to be readily accessible to those
who are likely to visit it. \ Thus, it shoiild not be too far distant
from an important
surroundings.

'

centre, and yet it should be amid agricultural
If these desiderata be fulfilled, the Farm may be a
Y 2
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useful ground of instruction for the neighbourhood, and also be
readily reached by those who may visit it oflScially, or who may
supervise it, and to whom time will be a matter of importance.
In this respect, with the exception of Bhadgaon and, possibly.
Seebpore, existing Farms in India are well placed. Bhadgaon is,
however, too far away from a railway station, besides being a
difficult place to get to, owing to rivers that have to be forded ;

Saidapet is too near the town of Madras j Seebpore also is,
perhaps, too near Calcutta and too much surrounded with dwela sufficiently agricultural district.
lings, besides not being

m

The kind

o( sol.

446.

^>il suitable for

an Experimental Farm.

—Where the

object is not merely to have a Farm for the conduct of scientific
enquiry, but to do that which shall be for the benefit of the
surrounding agriculture, the land chosen should be composed of
soil which is fairly typical of that of the country around, so that
the results may be applicable to as large an area of similar land
If there be two or more main types of soil in a
as possible.
Province, this will constitute a reason for having more than one
Farm in it, provided the requisite supervision be available. But
to take up, on the one hand, land which is naturally so rich as to
call for no improvement, or, on the other hand, land so poor or so
sandy that no one would think of farming it if he could help it, is
to render experiment profitless from the outset.
The Saidapet
Farm at Madras is, by the very nature of its soil, quite imsuited
to be an Experimental Farm of benefit -to the Presidency in
general.
It has a poor, himgry, sandy soil, and the land is
little better than a great sandhill, in no way typical of any large
extent of land throughout the Presidency^ About other Farms I
have no adverse remarks to make in this respect.
When a site, however, is to be chosen for purely scientific
investigation, closer discrimination than is supplied by local considerations is required. Thus, if an experiment on the power of a
certain manure be devised, the soil must be one that is neither too
rich nor too poor, ft must not be so rich that' the influence of
manures on it Avill not be marked, nor so poor that on this
account it is not ordinarily culturable nor intrinsically worth
improving.
In brief, it must be a soil that responds fairly to the
action of manure.
'

The

eiaeof an

^penraentsi

.,,

1

—

447. Size of an Expe'rimeiital Farm. ^When an Agricultural
Department or other agricultural body contemplates taking up
an area of land for purposes of enquiry and experiment, the
question as to the most suitable size of the area calls for careful
consideration.
This niiist be decided upon with regard to the
exact purposes which the area is to serve, and the nature of the
experimental work to be carried out. If experiment only is to
be undertaken, and to be confined to such work as the growing of
new crops and new varieties, or the effect of different manures
on crops; quite. a limited area will do.
Farm of 20 to 30
acres would be quite sufficient in such cases, and even a smaller
one might do. Similarly, for more strictly scientific investiga-

A
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would be no need to take up more than, say, 10 acres.
In the experiments at Woburn, which I have under niy care on
behalf of the Kayal Agricultural Society of England, the main
experimental field is 27^ acres in extent. Generally speaking, I
would say that, for purely experimental work in crop-growing or
in manuring, 25 acres is a good size foi- a Farm, and it would be
better to confine the area to this, and to limit t!ie expenditure
similarly, rather than to take up a large farm -with all the accompaniments of farm buildings, cattle, implements, &:c. In short, I
would not advocate taking up more land than was actually required for the contemplated experiments and for their probable
extension.
The larger an area is, the greater are the chances of
variation in the soil, and th.ese variations are likely to tell most
injuriously when comparative experimental trials are being made,

tion there

or

when scientific investigation is concerned.
The objection urged against such small Fanns

is that they
could not pay for the necessary superintendence, whilst larger
ones might, and at the, same time give the Superintendent enough
to do.
In such cases it would not be difficult to add to the purely
experimental area a Demonstration Farm, or a seed-growing Farm
(see later in this paragraph).
It may, however, happen that experimental work will be of a different and more extensive nature,
such as the breeding of cattle, dairy farming, silage-making, or the
cultivation of crops on. a practical scale, according to different existing or newly-introduced systems.
In such cases an area of 25
acres would be manifestly insufficient, and the Farm would require
buildings, cattle, pasturage perhaps, and it should also be able to
supply the necessary crops for the maintenance of the stock;
whilst, when comparative crop-growmg systems are tried, the
difficulties attaching to the use of small plots may be sufficient to
prevent theii; practical adaptation to the purposes of the enquiry.
The farm, though reaUyan Experimental Farm in design, becomes
then one the greater part of which is cultivated in the ordinary
way, and a portion, of it only is kept as a purely experimental
area.
An extent of 100 acres, or even '|nore, may thus be
requisite, but I do not advocate more bein§ taken up than is
reliUy necessary, and I do not favour the establisliment of such
large Farms as that at Bhadgaon (Bombay), which covers 1^200
acres.
A great deal of time and labour must necessarily be
involved in doing the ordinary farm work apart from what the
experimental area specially requires, and the risk attending the
gathering-in of a crop at the proper time is too much, and the
expenditure incurred too great, to prevent economical conditions
from entering. It would be better not to hamper the Superintendent with more ordinary farm work than he can see to
without neglecting to give due care to the experiments, and it
would be wise to' set apart a certain sum yearly for the piu-pose
of experimental enquiry, and to consider it as an expense, rather
than to expect a Farm Sriperintendent to make his farm pay by
virtue of the superior cultivation of a large area exceeding the
extra cost involved in conducting experiments over a portion of it.
The farm at Woburn, which, by the Duke of Bedford's liberality,

Y.3
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has been placed at the disposal of the Eoyal Agricultural
Society of England, is 130 acres in extent, and of this about
one-half is utilised for experimental crop-growing and for
feeding experiments, the rest being in pasture, or else used for
growing ordinary farm crops. The experiments, however, in
every case occupy the first place, and everything else has to be
subordinated to them. Feeding experiments on cattle and sheep
are conducted every winter season: exhaustive enquiries on
ensilage have been made, and yet ample room has been found on
the area of 130 acres for all purposes of experiment. I have,
therefore, every reason for urging that farms for similar purposes
in India should not be hampered by the occupancy of a large
area, and also for saying that 100 acres or a little more will be
found ample for all practical requirements.
It may sometimes be thought desirable, in addition to a. purely
experimental area, to have a " demonstration farm " or " model
farm " attached, where may be shown, on a practical farming
scale, the results of what has been fomid successful upon the
Experimental Farm. In that case the area to be taken up may
well extend to, say, 50 acres.
Or, with the Experimental Farm
it may be desirable to include a seed-growing farm, whereon
seed for distribution to cultivators may be raised. This has
been done at Cawnpore, the' experimental area covering 42 acres,
and the seed-growing part another 12 acres, besides which an
additional 50 acres is used as a fruit and vegetable garden.
The
combination of two such objects is, I think, very desirable for
Agricultural Departments to carry out but I would like the two
;

Cawnpore, quite distinct. It is impossible to state
what area could be usefully employed, but, speaking broadly,
.50 acres should be about sufiScient in most cases at beginning,
leaving it to be extended should occasion arise.
to be, as at

"T^he size" of

aii.

«3E3)erimental
field.

—

448. Size uf an Experimental Field. The size of a field
should depend much upon the suitability of the situation and the
nature of the soil. Thus, if 10 acres of la;nd were required, it
would be better to have two level areas of fi ve acres each, than to
have a consecutive stretch of 10 acres on land of uneven
character.
Similarly, if the soil varied greatly in character, or
if on the same Srea were jparts typical of two different classes of
soil, two blocks in different parts would afford more information
than a single one.

Conditions-of

e^erimental
field.

—

•449. Ccnditions relating to an Experimental Field.
The experimental field itself must be as level and uniform in character
one part must not be on high ground, another on low
as possible
ground, otherwise watev may lodge on the lower level, or the surface soil from the upper may be washed down to the lower level
the soil must not be deep in one place and shallow in another, but
similarly, the soil must be of the
fairly uniform throughout
same quality, as nearly as can be judged, all over the area trial
diggings should be taken over the field, in order to see that
there are not great apparent divergencies in these respects ; the
plots themselves should be removed from the influence of trees,
;

;

;
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tedges, or shade, which may affect them unecfually or adversely.
The previous history of an experimental field should he ascertained, if possible, in order to see that it has all been treated
much alike. I much doubt whether a single Experimental
Station in India has been started with any consideration as to
what the previous cropping, or the method of cultivation pursued,
has been. The best plan, on taking up a new area, is to grow the
same crop over the whole of it for a season previous to commencing the experiment proper. By reaping the first year's
crop over different parts of the field and weighing it, it can be
ascertained in the most practical way whether the field be uniform
or not. If wide discrepancies aippear, then it is quite sufiScient
evidence that some part or else the whole of the field is unI am quite certain that
suitable for experimental purposes.
many of the seemingly contradictory^ and peculiar results
obtained at Experimental Farms arise from neglect of a precaution of this kind, and that time, labour, and expense might be
saved in the end by the sacrifice of one year at the commencement, in order to ensure that the area chosen be a suitable one
in the matter of being equal in crop-producing power.

—

of
A suitable site, an uniform field, Han
®'^p^""™
being provided, the plan of experiment
may next be drawn up. It is greatly from want of having a
definite plan and a definite object in view that experimental
work in India has failed. In the majority of cases (and I would
mention the Dumraon and Seebpore Farms as examples, though
the same might be said, more or less truly, of the others also) the
leading idea, when an area has been found available, has been to
cover it with as many experiments as it will hold, regardless of the
possible developments that may take place after the experiment
has once been started. This position, I know, has, to a great
measure, been forced upon those who are in charge of such Farms,
and they have been expected to evolve as many results as
possible in the shortest time, and the abundance of experiments
in progress has been the criterion of activity rather than the
intrinsic worth and accurate carrying out of those that have
been undertaken. There is a common impression that an experiment can be carried out upon the first subject which suggests
itself, and that the more varied the forms be in which it is
presented, and the more numerous the plots which compose it,
This
the more valuable and exhaustive the enquiry must be.
may be, and generally is, an entire mistake.

450. flan of Experiment.

and

•

efficient supervision

.

451. The first thing, in planning out an experiment, is to have Two m^^^
a definite object in view, and then to arrange the details so that experimentui
enqoiiy.
they may best conduce to the attainment of the object.
Now, experimental enquiry may be of two kinds.
Firstly,

it

may

be more specially

as the finding out of

fresii

scientific in character,

such

scientific truths, or the testing of

These experiments can only be carried out
scientific theories.
under the immediate supervision and care of a man of scientific
Y 4

f'^^Jj^yon.
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attainments, such as the " scientific adviser " spoken of in the
The arrangement of them, and the entire contro],
must be left absolutely to him, and they cannot be made distinctly popular, or be always set out in such a way as to clearly
demonstrate to everyone the line of enquiry pursued. Briefly,
they need such explanation for their right understanding as only
a specialist can give.
The area occupied by investigations of
this kind will, however, be but a limited one, and they may
frequently be even of a laboratory character.
Of this nature
are, for example, experiments on the nutrition of plants, the
assimilation of different soil constituents or of 'atmospheric gases
by plants, the exhaustion produced by continuous cropping, or
the effect of extreme applications of stimulating salts.
These
find their counterpart in England in the most distinctly scientific
experiments carried out at Kothamsted by Sir eJohn Lawes and
Dr. Gilbert, and to a lesser extent in those at Woburn.
last chapter.

,

Practical

experimeDt.

Secondly, experiment

turn of crops
trial of

will
Experiments

must have a
bearing upon
actual
agricultnral
practice.

may be

of a

more

practical kind, such

as the testing of the value of different processes already in use ;
the economical effect of various manurial ingredients upon particular crops ; the collection of information regarding the out;

new crops and new varieties the
For these, considerably larger areas
the more scientific investigations.

the growth of

new implements.

be required than for

452. Whichever lae tjie kind of experiment, in each
must be set forth. For the existence of

definite plan

,

;

alike

a

this, in

expert h,imself may be trusted, and it
not be possible, as noted previously^ito indicate this to thecomprehension of everyone. But in the practical experiments
the object and the plan should both, be set out clearly and unmistakably. I may be allowed here to give a few hints, illustrating them by what I noticed at Experimental Farms in India.
The first requireijaent is, that every experiment should have a
distinctly practical bearing ; in other words, it should consist of
the trial of somethiiig which, should success in the experimental
stage attend it, will be capable of practical application to the
farming of the country, and effect an improvement in it. There
must be some prima facie ground for believing that what is tried
by the experimenter may be carried out by the cultivating raiyat.
Thus, a manure mightj be t;-ied which the raiyat is not able to
get, either because it is beyond his power to purchase, or because
it is not obtainable in su^icient quantity ; an implement might
be experimented upon, which would always be beyond the raiyafs
purchasing, power ; a crop might be grown which would be of no
use to him, or which his prejudice would prevent him from
touching.
In all such cases the experiment could do but
a limited good, and often no good at all.
Yet this kind of experiment has been carried out again and again on Government
Farms, and the fact accounts, in no small measure, for a good deal
of the odium which Experimental Farms have incurred in the
scientific investigatioOj the

may

past.'

'•!'.
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At the Cawnpore Farm I found that the best result in wheat- Manures
should
growing, and also in potato-culture, had been derived from the employed
be those in
use of wool waste.
But, on enquiring where it could be obtained, common use.
1
heard that it came from a manufactory near by, and that the
Farm took the whole of the waste. 'J''here are but few such
factories in India, and the amount of wool waste produced is
insignificant. What good can it do the raiyat, therefore, to know
that, in order to get the best crop), he must use what is not even an
obtainable article ? In another experiment I found that muriate
(chloride) of ammonia was used, a material far beyond the power
of the fciiyat to get, whatever might be the benefit to be derived
from it besides this, the muriate is one of the dearest forms in
which ammonia can be purchased. Also, I saw plots on which
the refuse water from indigo manufacture, called seet water isee
paragraph 348), was used. But it is only here and there that seet
Again,, for an experiment to have been
water can be procured.
properly conducted, the plot for comparison with the one treated
with sect water should have had supplied to it a corresponding
volume of ordinai-y water in order to make the trial a fair one, but
The manures to be
I could not gather that this had been done.
tried on Experimental Farms shoixld be those which are within
the power of the raiyat to obtain, and which are in general use
throughout the country, or else those of which there is some likeExpensive chemical
lihood that use will be made in the future.
manures imported from England can at present have no place in
the raiyat' s farming system, and, therefore, they should not be
included in practical experiments. I found at the Cawnpore Farm
a thrashing machine, costing, perhaps, 200 Z., arid another at the
iShadgaon Farm, while Madras Keports speak of an English
Such Expensivie
seed-drill at the Saidap.et Farm which cost some 70 /.
machinery is out
implements are, on the face of it, beyond the reach of cultivators, o<pi»ce.
and it should be only mider very special circumstances, such as
the preferment of a revqviest from Government that they should
be tried, which should induce their purchase for any Experimental Farm. It may be desirable, perhaps, to know whether a
threshing machine would pay to use in the event of wheat being
sold in bvilk, or of its being required clean, or else when coming
off large Estates. .But these are exceptional cases, and should not So with certain
form a part of the ordinary duties of an Experimental Farm, the crops
primary object at which is to attempt what may improve the
At the Pobiia Farm I saw arrowroot being
raiyat' s agriculture.
grown, but, though it flourished well, there was the objection that
It may be said, of course, that,
there was no sale for the produce.
though a crop or even an iiAplement may not be immediately
available, a use for it may be found later on ; such a case is that
But,
of the fjotato, a crop first despised, but now largely grown.
though information may sometimes be gained which may be useful afterwards, I would urge that, in the main, the principle I
have enunciated should be kept in view.
;

lae

453. Experiments should be as simple as possible ; they should
and ought only to need the minimum of explanation,

self-evident,

^^'|^^p™tm^'„t
should be simple.
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not a good experiment which, has a great many issues resulting
it ; an experiment is not enhanced in value by reason of the
many items that contribute to it, or of the many plots which are
There should be clear and
taken up in its demonstration.
definite issues involved, and one only rather than a number.
Each plot of an experiment should be set to answer some definite
question, and each should be essential to the enquiry, and not
be merely one of a number making up the series. If it be desired
to bring out the influence of any particular manurial ingredient
or chemical element, the presence or absence of that ingredient
or element should be the one varying factor among conditions
otherwise alike.

It

is

from

,

In manurial
experiments the
principle should
be aimed at.

When manurial experiments are tried, it is not enough

454.

mark out
and

to

a

number of

plots

apply the manures

upon which the same crop
indiscriminately,

is

to

grown,

without relation

Something more ought
to one another, the soil or the crop.
to be sought for than to know that this particul'ar manure is
better than that one ; the principles of manuring ought to be

Oomparisons
should be made
on a clear basis.

aimed at, and the endeavour should be made to find out why it is,
The
or what it is in one that makes it superior to another.
principle being involved, the application of it to other materials
embodying that principle, or to altogether new ones, may constitute a further, and possibly advantageous, advance in practical
knowledge. But if, as I noticed at Dumraon, at Nagpur, and
elsewhere, a number of manures be chosen without regard to their
composition or nature, such as bones, lime, superphosphate, saltpetre, &c., only empirical knowledge as to these particular
materials will be obtained, and not that of the principles in
accordance with which they and others like them may prove
Comparisons should be made upon some clear basis
useful.
thus, farmyard manure, green-manuring, and night-soil have a
certain affinity, in that they all are what one may term
" organic manures "
but bones and nitrate of soda have no
It may be well
affinity, nor yet has lime to either of the others.
to try whether phosphatic manures or soluble nitrogenous salts
are required for a crop, and then bones might be tried against
nitrate of soda, but bones would be hardly sufficient in themselves to test the question, and other forms of phosphatic
further question may arise,
manures should be tried as well.
viz., in what form is phosphoric acid best applied, or in what
Each of these calls for an experiform should nitrogen be used
ment by itself, which, when solved, may be turned to the elucidation of the original enquiry.
;

A

.''

An

area once
is for a
time afterwards
rendered useless.

manured

-

455. The setting-out of the plan of an experiment, therefore,,
not such a simple matter, and needs more knowledge and experience than the amateur agriculturist is able to command. Nor must
it be forgotten that when an area is once covered by a manurial
experiment it is most certainly spoiled for future experutients for
some little time to come, inasmuch as the manures are not dissipated at once, but their effect will, as a rule, be seen on subsequent
I have constantly found this principle ignored.
crops as well.
is

-
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and experiments have been started afresh on ground which has
been variously manured during the progress of a previous trial.
The essence of a comparative experiment is, that all the plots
should start fair and level.
Yet I find that at the Nagpur Farm
a complete manurial series was conducted for several years
in succession with manures thoroughly divergent in character,
such as saltpetre, bone-dust, cattle-dimg, green-manuring, &c.,
and then the series was exactly reversed, and manures were put
on where others, quite different in nature, had been previously
applied, the land meantime having had no opportunity of resiuning
its equality of producing power.
Satisfactory results in such a
case could not be expected.

456. At the Poona Farm an experiment was being tried with
juar (miUet), but over one-half of the area sugar-cane had been
the crop, and over the other half, gram (a pulse).
Such
previous uneven treatment of the land is quite enough to
interfere with the success of an experiment.
Manures should be
chosen with reference to the soil and the crops, and, in drawing
conclusions, it should be borne in mind what the conditions are.
Thus, a soil rich in vegetable matter would not be the one on which
organic manures like cattle-dung or green-manuring might be
expected to yield such a high return as on soils less well-supplied.
Nor would soluble nitrogenous manures be likely to benefit pulse
crops as much as they would cereals.
Hence, conclusions, in
order to be sound, must not be laid down without reference to
the particular conditions that prevail at any one spot.

am in favour of having what I saw at

the Experimental
Farms at Cawnpore and at Nagpur, viz., a continuous series of
manurial experiments on some one or more staple crops, such as
wheat, cotton, sugar-cane, &c., the same crop being grown and
It may be said
the same manures being put on year after year.
that this would not occur in practice, as a rule, but it is the way
in which the best information is brought out as to the requirements of the particular crop, and also as to the effect of the
different manures used ; the varying influence of seasons is
eliminated, and accidental occurrences are corrected by the
sequence of several years. Yet this plan must be intelligently
carried out, and not in the way that it was done at the ExperiMr.
mental Farm of the Nadiad Agricultural Association.
Ozanne had, at the beginning, laid out the line of experiment,
intending the Association to try it upon the general rotation
adopted in the district, but, the crops having been once sown and
the manuring put on, both were continued year after year afresh,
just because the " Director sahib " had started it in this way.
On coming there again, some years later, Mr. Ozanne found the
appearance of the field just as he had left it.

457. I

458. Occasionally, feeding experiments have been undertaken.
For example, at Saidapet Farm (Madras) I saw a pen of four
sheep being fed on earth-nut cake with other foods, and four
without any cake. AgaiCi, at Poona it has been attempted to
gauge the relative milk-yielding qualities of cows of different

Previous
treatment and
relation to soil

and crop should
be considered.

The advantage
of a continuous

manurial series
with one crop.

3?eeding

experiments.

-
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breeds by taking single specimens of each. To anyone who has
had experience of experiments with cattle or sheep it will be
readily apparent that to attempt to draw conclusions from four
sheep or from a single cow is almost worse than useless, in fact it

The " personal equation " with
often be totally misleading.
farm animals is so great that, unless a suHicient number be
experimented on, no proper conclusions can be drawn. Animals
forming a part of an experiment must be of the same breed, the
same age, and the same up-bringing, as nearly as possible. In

may

the number of sheep forming
should not like to take a smaller
When cows are concerned, there come in further
considerations as to the date of calving, the time of year, and
other fluctuating circumstances which render absolute experiments with milking-cows a very difficult and intricate matter.
In the Rothamsted experiments on the value of silage as against
roots for milkiag-cows, .>ir John Lawes and Dr. Gilbert were
not satisfied with less than 30 cows in each set. Of cour.se these
last experiments were for absolute accuracy, and I would not
say that useful general information could not be obtained with
a considerably smaller number of animals ; yet it is quite hopeless
to attempt it with half-a-dozen sheep, or with two or three cows.
the

Woburn sheep experiments

each pen
number.

Illustrations of
experiments to

be tried.

is

from 20

to 30,

and

1

459. I am strongly in favour, therefore, of having practical
experiments in India of as simple a nature as possible, and
involving only clear issues.
There are many experiments which
are of this nature, and a plot cultivated or manured in one way
placed side by side with another cultivated or manured differently
may afford more information than any elaborate series offering
several and often confused issues.
The greatest good will, I

from exhibiting side by side some native practice
and another by which it is proposed to replace it. Of this kind
are the following deep ploughing versus shallow ploughing

believe, result

:

Natire and
introduced

implements

must be placed
side

by

side.

The advantage
of simultaneous
experiment in
different parts.

thin seeding versus thick seeding ; different depths of putting
in the seed ; different times of planting ; ;diffierent modes of cultivation ; irrigation by means of heavy or light waterings ; greenmanuring with various kinds of crops, and so on.
Similarly, in the case of trials of implements.
It is not enough
to exhibit a new implement and to show what it can do by itself.
It needs to be put side by side with a native one, and, mdeed,
the cultivator, before he is persuaded of its value, must
work the two himself side by side on his own holding, otherwise he will go away from the Experimental Farm or the
Agricultural Show and content himself with merely saying what
a good implement the new one is, but without the least intention of replacing his own by it.

460. One great advantage of having all experimental work
under the general survey of a " scientific adviser " is that, by
this means the same experiment may be concurrently tried over
different parts of India.
In this way general truths may be
obtained for the whole country instead of for one particular
spot only.
uniform result would be of far more lasting and
wide-reaching benefit than more numerous ones which might be

A
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the outcome of the pecixliar circumstances of special districts.
I would much rather see a joint conclusion of this kind arrived
at as the result of experimental work on Farms than the many
and often conflicting conclusions which are now drawn.

A few words may be said in regard to the plots themand their arrangement in an experiment. First, as to their
In this respect 1 have not much fault to find with what
size.
saw in India. As a general rule, I might put it that the
1
maximum size of a plot should be one acre, the minimum size
one-tenth of an acre.
For merely trying new crops or new
varieties of crops, considerably smaller plots might be used, but
where there is anything of a strictly comparative nature to b«
tested, I do not think that it is thoroughly satisfactory to take less
than one-tenth of an acre.
I am well aware that much has
been said as to the convenience of quite small plots, and of
" pot culture " as against field trials, but " pot culture " requires
far more constant and special watching than field plots, and small
plots are liable to many more extraneous and accidental dis461.

selves

The

size of

pS?°'™'°''

turbances than larger ones.
The multiplication of the crop of The disadvantages
a small plot into the [acreage return means also the multipli-- "' ™*" p'"'^'
cation over and over of every slight error, and this may become
a big one when taken on the acre.
On a small plot, 1 contend,
the crop is not a fair index of the acreage yield, for along the
edges of a plot it will always stand higher than elsewhere, having
a wider area from which to draw nourishment ; on the other
.hand, injury to a single plant either by insect or vermin pest
or by disease wUl affect the produce of a small plot, whereas on
a good-sized one this will be immaterial.
I well remember being
taken over an Experimental Station in England which was conducted by a strong advocate of the system of small plots.
Noticing a luxuriant deep green spot on a patch of wheat which
was meant to exhibit the effect ot withholding nitrogen from it, I
enquired how this green spot came, and 1 was told that the horse
used in the ploughing had, unluckily, chosen this particular spot
for halting a moment and letting some highly-nitrogenous manure
fall upon the plot.
The plot was only one thousandth of an acre
in extent, and it is not likely that the horse would have stopped
similarly one thousand times while ploughing the entire acre,
nor would a hare or rabbit, perhaps, nibble off from an acre just
one thousand times as much as it had done from a small plot.
Besides this, although small plots and " pot culture " may serve
useful purposes in careful hands, 1 do not consider the results
to be more than indications of what is likely to occur on the large
scale, and, until confirmed by field experiments under the natural
conditions which present themselves in practical agriculture,
they do not carry conviction with them. It is not possible in
" pot culture " to imitate the natural conditions, nor the influences
of temperature, atmosphere, water, and soil which are at work
in the open field.
.

,

462. The system of having duplicate plots in an experiment
By this means an anomalous result may
often be checked, and a satisfactory one be confirmed beyond
is

a very wise one.

experimental*
p'"'^'
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doubt. The provision of duplicate unmanured plots is even more
important, for, by having these, one in one part of the experimental area, and one in another part, it is at once established
whether the two unmanured plots substantially agree ; in other
words, whether the field is of even producing capacity, and, in
great deal of trouble,
this respect, suitable for experiment.
and also money, could, I am sure, be saved in experimental work,

A

and far more satisfactory and conclusive, though less comprehensive, results be arrived at, were this system of duplicate plots,
more especially of unmanured or " standard of reference " plots,
more extensively used.
Space to bs left
for extension of
experiments.
,

The separation
of experimental
plots.

463. Next, it is a wise provision not to take up, at the outset,
the whole of the space allotted to an experiment.
As the trial
proceeds, fresh issues may present themselves, which may render
it desirable to add other plots to the series, or one patt of the
area may not be as uniform as another, and repetition of a part
of the scheme may be desirable.
Space for extension of the
experiment in the future should, accordingly, be reserved.

464. Further, it is a good plan to have the experimental plots
carefully marked out by pegs, and divided by small paths from one
another, while the area covered by one experiment should be
separated by a broader interval from an adjoining one. This provides for the better supervision and observation of the crop, and,
by adopting it, differences and inequalities can more easily be
noticed.

A specimen plan
of experiment.

is

465. I might here set out a simple plan of experiment which
capable of further extension if neededi, but which, even as it

stands, is q.uite comprehensive enough to yield useful results if
properly carried out.
Suppose the plots marked
to be those on which an existing
native system of cultivation or ordinary method of manuring is
carried out, and the plots marked P to be those on which a proposed new system is to be tried, while those marked O represent
the immanured plots or blank plots which test the soil's natural
produce.
might have the' following arrangements of the area,
according to the space at disposal, or the position of the field

N

We

Plots

12

:

3

4
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466. To give an instance of what I should consider a good ex- An actual ^^
periment on the manurial treatment of a crop, I quote the following the Spianation'
from oneof the Field Experiments of the Bath and West of Eng- "* "= '"'J^'"^land Agricultural Society, conducted in 1889 upon the barley crop.
A

352
Becording of
details.

The

cost of
cultivation.;

Statement of
results.

Experimental Farms.

—

467. Rfcordivg of details. During the progress of an experiment, details of what takes place, either in the ordinary course of
Thus, there
cultivation, or else abnormally, should be recorded.
should be notes made of the time at which the different field operations are carried out, the preparation of the land, the time of
manuring, of sowing, of watering, of ripening, and of harvest and
threshing ; also, special occurrences, such as those of heavy rainfall, continued drought, frost, blight, failure of plant, injury to plot,
These need not be
or other unusual feature, should be recorded.
made use of in a Report, else it may be overburdened with
details, but they will certainly be very useful when the results
obtained are compared, and will aid in explaining the anomalies
which so frequently present themselves in an experiment. It
may, for instance, be established in this way that one part of an
experimental plot is always of higher natural productive power
than another, or that one part, by its situation or exposure, i^
more liable to damage of crop than another ; all such irregularities should be taken into account, and they can only be
found out by continuous watching of the experiment during its
progress.
In the generality of experiments which would be carried on
at Farms in India it is desirable that, so far as is possible, a comparative record of cost of cultivation should be preserved, and
also that, where manurial experiments are tried, the cost of the
different manures and their application should be noted and
It is well that each plot of an experiment
clearly indicated.
should be distinctly labelled, the label bearing a concise description, both in English and in the vernacular, of the treatment of
the plot and the experiment of which it forms a part.
This
should contain a statement of the cost of the manure, when any
has been applied. The importance of being able to see at a
glance what is intended to be conveyed by an experiment is
In more distinctly scientific experiments the factor of
obvious.
cost does not enter, as the object is to test a theory or ascertain
a truth, whatever the cost and trouble involved may be.
But in
experiments that are to bear directly upon actual practice the
question of relative cost must not be excluded, and it becomes
in the end the standard of appeal by which success is to be
gauged. At the same time, the very circumstances of an Experimental Farm, the necessity of using hired labour, the extra cost
•of superintendence, the smallness of the plots, the additional
expenses involved in separate cultivation, harvesting, threshing, &c., prevent the statements of cost from being more than
relative in character, and they do not represent actual costs.

—

468. Recording of results. The recording of results should be,
upon one uniform plan. On looking over the
Reports of Experimental Farms I find that in thef statement of haras far as possible,

vest returns the results are sometimes given in terms of increase or
decrease per plot, as compared with the standard, or immanured,
produce, sometimes in reference to difference per acre, and sometimes in terms of " percentage of difference."
It would be much
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if an uniform system were maintained througliout.
When
the Report is written in English, the most convenient standard of
reference is, the acre, and the weights should be taken in tons,
cwts. qrs. and lbs., or else in bushels.
There is no need to overburden a Report by stating the produce " per plot." What a particular plot produces is of no interest ; it all depends upon what
the size of the plot may happen to be. If, however, the Reports
be written in the vernacular, it is difficult to say which is the
best plan to adopt, whether the local land measure and local
weights, or whether " standard " ones, should be taken.
The different values attached to the biffha (land measure) and the maund
(weight standard) in the various Provinces make the interpretation of results difficult.
The Imperial maund of 82f lb. and the
English acre would probably be the best understood " standards."

better

The most natural plan at first sight would seem to be to use the
local equivalents, but, seeing that the experiments are intended
also for comparison with other parts, the best way would be to
adopt, both in the English and the vernacular Reports, a, double
system of classification, the one local, the other general, and to
put them side by side, with the necessary explanatory remarks
as to the terms used.
In every case I think that increase or decrease should be stated
in terms of " increase over standard plot," or " increase over unmanured plot," calculated upon (a) the acre, (6) the local bigha.
In some Reports I have noticed that the attempt has been made Not desirable to
to translate the results obtained into a money figure.
It may be money equiTa'™*'"
naturally argued that, since the naoney gain is the final test, an
experiment ought to show what this is. The same feeling has

been expressed with regard to English experiments, but I may
say that I have always upheld the system which I consider much
better, viz., to state the actual results obtained, and to leave
people to apply them to their individual and varying circumstances.
This has now, so far as England is concerned, been
recognised as the best plan to follow, and I certainly advocate it
for Experimental Farms in India.
The weights obtained at
harvest are actual ones, and always remain good for purposes of
reference or comparison
they are facts obtained. The money
values that one may assign to the items of produce are, however,
hypothetical, and depend entirely upon the particular conditions
that may prevail at the time they are made, and these conditions
are liable to constant fluctuation.
Thus, what may be profitable
under one set of circumstances may be converted into a loss
under diff'erent surroundings ; and so, while no one can dispute
the actual weights obtained, the translation of them into money
figures may involve erroneous assumptions, or, at least, assumpsingle
tions which have but limited and local application.
;

A

incident will elucidate this ; it makes a considerable difi'erence
in farming whether the price to be put on produce is the selling
price in the market or the price of it consumed on the farm ;
often it may happen that there is no market for a certain article
in one district, though there, may be in another ; straw or green
fodder may, near a town, be highly profitable to sell, while,

Y
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at a distance from a town ttey may have only their comvmivff
It is decidedly better, therefore, to state the results of
values.
an experiment as they are obtained, and then: to leav^ each person
to apply them to his individual case, and to translate them mto
the money figures that would hold good in his own district.
Zzamination and
pnbUoation ol
resnltf.

469. Examination and Publication of Results.— The absence
and critical examination of theresultis obtained
has been one of the worst features of experimental work in
India, and it is largely owing to this fact that it is so difficult,
when taking up any Farm EepOrt, to do what may be called
" make head or tail out o^E it."
Something more is needed
than merely to put down the results obtained, and to leave
them in a tangled, unassorted, and often self-contradictory
form. Each result should be studied by itself first, and 'then
in the light of other results, and it should only be allowed
to be put oh record after it has stood the test of critical examination.
It has been said, ^nd rightly said, that f ^.iliires, as well
as successes, should be recorded, and that there is often much
With this I fully agree, and I think
to be learnt from failures.
it is quite right that failures should be recorded, and the reasons,
of a careful

'

But, when an experiment is
known,, should bfi set out.
thoroughly bad in design, or when it has been damaged, during
progress, or when results obtained are evidently unsatisfaatory
or contradictory, I cannot see the force of putting out the
experiment in detail, and pf trying to draw conclusions from it,
still less of burdening ai Eeport with it, and of burying a good
experiment amidst the records of bad on^. If desired, these
may be put in a separate section, but the main Keport should, I
think, consist purely of the record of thpse experiments which
have passed a, critical, exa,mination, 9,nd which constitute a
The examinadistinct advance in agricultural knowledge.
i£

Advantage
LaTinga
**

of

scieBtlfic

advlaer " to

examine

results.

,

deman^fi the employment of
such a man, for
;
As I
instance, as the proposed' " scientific adviser " would be.
said ia the last chapter, this would, I consider, constitute one of
When results 3,re obtained at any Experimental
his chief duties.
Farm they should be seni; to the "scientific adviser" for, his
perusal and exaniinatiph, and it shoiild be for him to say which
experiments are good aijd satisfactory, iand to be placed on record,
and which ones should first be tried over again, or should be
omitted altogether. Of course, it would be quite understood that
the " scientific adviser " would have no positive veto on the publication of what he did not approve of ; all he could do would be to
offer his opinion, and it woilld still be qiiite open to Provincial
Governriients to print what they liked. At. the same time, however, as the Imperial Government would, in all probability, issue
a record pf experimental work for the whole of India, it is only
reasonable to supppse that they wpuld only talse cognisance of
what the " scientific .adviser " deemed wcrthy of publication.
The issue of a general Keport of this kind^ not for one Province
alone, but to combine the results of work in the several Provinces,

tion

of

the

results, it is

clear,

someone particularly qualified for the work

would bo very

useful.
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I may be allowed to give, from my own experience, an instance
of the useful supervision which such a " scientific adviser " could
exercise in the elimination of bad or imperfect results from good

ones.
When asked to go over the Report of one of the Experimental Farms in India (the Farm being, I might add, certainly
one of the best), I found drawn up at the end of the Report the
results obtained for each experiment carried out.
This had been
done in the form recommended,, after general conference with
iVgricultural Directors, by the Revenue and Agricultural Department in their Circular, No. 143a, 28th December 1885. In the
colmnn entitled " Comparative Record of Experiments " were
given no less than 35 diiferpnt results for this one Farm. After
going carefidly over these, and after eliminating the ones which
I considered unsatisfactory, the number of results was reduced
to 11, and these 11 results were all that I should have advised
being placed on record. It would be far better to have, and far
easier to follow, 1 1 good results that would bear criticism, than
35 results, many of which would not.

—

470. D'is&emination of Results. Upon the wide dissemination,
a clear and intelligible form, of the results of experiment
depends much of their value and also popularity. There should
not: be too many Reports, and I should say that an annual one for
each Farm or set of Farms is all that is needed.
There is no
call to have a Report for each season's crops..
in

Diasemination ot
''^'""^•

It is not possible to preserve conmplete uniformity in the
returns, nor to lay down any precise plan for setting out the results.

One experiment may' require
way. The most

to be stated in one way, another
that can be done is to make these
as alike as circumstances will permit, and to have one system of
units adopted in one column at least, of the returns, so that tliey
in a different

may be comparable at a
on to a common basis.

glance, and not have to be calculated
Thus, to give results in one case in

weight per acre, in another in weight per \oc,gl bigha, at one time
in maunds of 80 lbs., and in anoither in maunds of 40 lbs. [as in
Gujarat (Bombay], or mmaicnels of ,28 lbs. (as in Coorg), is sure.,
to cause confusion and, therefore, the^idoption in one column of a
statement in terms of acres, and of tons, cwts. qrs. lbs., or else iH
bushels, is necessary.
This should be done in the English Report.
;

But

very desirable that the Reports, or at least an
th^m, shquld be published in the vernacular
It is mainly by such means
also, and be disseminated in this form.
that the work done at Experimental Farms can be popularised,
and its results be brought to the knowledge of the cultivators,
I read that already a considerable number of the neighbouring
but if- there were a Report
cultivators visit the Cawnpore Farm
of the experiments in the vernacular, together with a plan of the
the Farm, the latter would become an object of far more interest.
I

think

it is

Reports in the

ai'bridged version of

;

This leads me to observe that it would be a good plan to
organise periodical visits to Ex:p6rimental Farms, when, under the
visitors might be
guidance of the Superintendent or Manager
'

r2

pcrio.iicai visits

pj^f^P^"'"™*®*
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taken round to study the experiments, and any necessary explanations might be given on the spot.
The publicjation and dissemination of the results of experiments shoiild be undertaken by Government, and not be a direct

charge upon the Farms.
The necessity
of time and
patience in

experimental

wort.

—

471. Need of Time and Patience. ]f, in any agricultural work,
time and patience are required, it is in that of experimental
enquiry.
result is really not a good one until it has been
repeated, and sometimes often repeated, with the same result. It
is only by repetition that errors can be avoided, and accidental
difference of season may easily
circumstances be eliminated.
cause a difference of crop, or even of result ; but by repeating
the experiment the varying influence of season will be checked.
I regard it as far more useful to get one sound result, the outcome of trial in different years, and under varied conditions,
than to get fifty or even a himdred results which subsequent
experiment might disprove. I sincerely trust that, if a fresh
impetus be given to experimental work by its re-establishment
under a system such as I have proposed. Provincial and Imperial
Departments of Agriculture will recognise that time and patience
must be given, and that they should be content to wait for solid
results, rather than that they should press those in charge to
give returns which, unsupported, have but little value.

A

A

.

—

The

472. Financial Test not criterion of success. I have already
drawn (see paragraph 442) a clear distinction between Farms for

l^erimental
F3ims>

experimental and those for demonstration purposes, and in the
foregoing paragj-aphs IhaveihentioAed, in passing, several circumstances which constitute diffiferences between farms under ordinary
cultivation and those devoted purely to ex:periment. The financial
result ef the working of an Experimental Farm should not be taken
As I pointed out, when different
as the criterion of its success.
systems are put to a test, there may be many which prove unsuccessful, and perhaps otdy one a success, or else all alike may be
found to be inferiot to an existing practice. This is not money
thrown awayj though' it is money spent ; knowledge is gained in
this way, and it may be the means of saviflg much larger expense
in the future.
But there are other niatters, special to an Experimental Farm, which involve expehditure not ordinarily incurred.
When areas are small, as experimental plots generally are, and
when these are marked out and separated from one another by

financial
teat ia not to be
applied to

paths, &c., their cultivation is of necessity much more expensive,
and the ground is not so fully covered' as if a whble stretch were
cultivated alike.
The application of manuries, or of watering, is
more difficult, and involves more care and time ; when harvest
comes, crops have to be kept separate on the different plots, and to
be reaped, threshed, and weighed separately. The entire economy
of labour on the large scale is lost thereby.
But it is in the
matter of the employment of labour that a heavy burden rests

upon Experimental Farms, and one which constitutes a great
difference between the conditions of the Farm and those pf
the raiyafs small holding.

The

raiyat employs on his holding
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own labour and

that of his family, rarely using any hired
but on an Experimental Farm all must be hired labour,
and it is often very hard to procure this, nor is the labour always
of the best, for a man does not work with the zeal that attaches

his

labour

;

to his own cultivation.
I have looked into the expenditure of Experimental Farms in
India, and although there have been instances, especially in the

case of Saidapet (Madras), of excessive expense incurred, I
cannot say that I think that, on the whole, unreasonable sums have
been spent on these Farms. The Bhadgaon (Bombay) Farm, comprising 1,200 acres, cost over and above receipts, in 1888, Rs. 990
only, and in 1889, Rs. 743 only, exclusive of the superintendent's
salary of Rs. 3,000 ; the out-of-pocket expenditure on the Nagpur

(Central Provinces) Farm of 90 acres, was, in 1888-89, Rs. 3,744.
These amounts do not read as large ones when compared with the
600 1. to 700 I. a year which the Duke of Bedford gives for the
support of the Woburn Experimental Farm of the Eoyal Agricultural Society of England, or the very much larger sum (probably
about 3,000 /.) annually expended by Sir John Lawes upon the
world-known Rothamsted experiments. In the United States of
America there are 54 Experimental Stations, all of which are subsidised by the State, a sum of 3,000 1, a year being paid to each.

—

473. Suitability lufpresent Experiments. I have no fault to find, The and of
°
with the kind of experiments which have been conducted ISte" tol"
on Experimental Farms, and I would not suggest, therefore, any f^rm™'''^^
divergence from, or great extension of, what has been the aim in
the past, for the general aim appears to me to have been good.
What I do find fault with is, the way of carrying the experiments
Experi-.
out J that is, I blame the plan rather than the object.
ments on the manuring of particular crops may be perfectly good
ones if the manures used are such as are readily procurabjle, but if
they are expensive chemical manures the object may be deprived
The comparative
of any practical outcome by the plan being bad.
produce of a crop under different systems of cultivation, different
methods and times of sowing, different depths of ploughing, varying
amounts of watering, &c., may form a fitting subject of enquiry
so, also, may the influence of the selection of seed and of change
of seed, the out-turn of crops, the growing of new crops and
as a rule,

;

The
varieties of crops, the trial of new implements, &c.
general line that experimental enquiry should take is to exhibit
side by side a local practice or native system, be it of cultivation
or of mechanical device, and another practised elsewhere in
India or introduced from abroad, and then to see which 6ne is
the most successful in its results.
Then there are more extended but very necessary enquiries,
such, for example, as that which Mr. Ozanne originated at
Bhadgaon, on the feasibility and cost of establishing " Fuel
Reserves ; " and, again, the more extensive one of the breeding
new

of cattle.

474. Seed-growing and Catt/ebreeding at Farms.

z3

— But there

is
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another purpose which Experimental Farms, in the broad sense,
can usefully fulfil, viz., that of becoming centres for the growth and
distribution of pure and selected seeds, and for the location of stud
bulls, as well as, in some cases, for the breeding of cattle, and the
Objects of this kind
distribution of bulls to the districts around.
would have to be carried out on an area apart from the more
specially experimental one, but they might very well, where opportunity serves, form adjuncts to an Experimental Farm, and could
be worked concurrently with the latter under the one supervision.
This is actually done, so far as seed-growing is concerned, at the
Cawnpore Farm, whilst, at Bhadgaon, cattle-rearing is an important part of the work of the Farm. Reference to these has already
been made in Chapter XIII., paragraph 310,and in Chapter XL,
paragraph 257. At Cawnpore a separate area of 12 acres, attached to the ICxperimental Farm, is utilised for growing cereals
for sale as seed, and another area of over 50 acres is kept as a
fruit and vegetable garden.
It is certainly one of the most useful functions that a Government Farm can serve, to act as a seed-distributing centre, and,
still

where conditions are favourable, as a cattle-breeding farm also,
and both these objects might often be carried on concurrently
with the more special work of experiment.
Demonstraiioii"
I'arms,

475. Drmonstration Farms. ^— There are Other Farms which,
though not experimental in character, are so closely allied' to Experimental Farms as to call most suitably for treatment here.
These are the " Demonstration Farms," to which reference has
already been made. The purpose of these Farms would be to show,
on a practical scale, the result of what has, by experimental trial
on the smaller scale^ proved to be beneficial. By means of them
the advantage of a better mode of cultivation, of a new crop, or of
an improved implement, could be set forth, and be brought home
to the cultivators.
It is not enough to have an Experimental
Farm alone, but along with it should go a Farm for demonstration
purposes.
In this respect there is a decided difference between
India and England.
In England the iarmers are the demonstrators, and they are the distributing niedium, but it is not so in
.India,/and what is wanted is the connection between the Experi^
mental Farm and the raiyatl This it is which a Demonstration
Farm can supply, and it should be the means of bringing to the
very door of the cultivator practices and processes which have
been proved experimentally to be better than his own. In this
way the superior cultivation of one locality may be transferred
to another where inferior cultivation prevails.
A Demonstration Farm should be expected to pay its expenses,
inasmuch as it is intended to show what is the most profitable practice.
At the same time a certain allowance must be made for the
extra expense of hired labour, against which, on the other hand,
must be put a fair subsistence amount for the raiyat and his
family, who would otherwise be occupying the land.
'

Experiments and
demonstrations

npon private
lauds.

—

476. Private Farms. In some cases it may be possible ta induce cultivating landowners to' undertake experiments on their

Demonstration Farms

—Private Farms.
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own

land, or it may be advisable, instead of having a separate
Demonstration Farm, to have the demonstration carried out upon
a field in the actual occupancy of a tenant.
If the latter be done,
it may^ be necessary to guarantee the tenant against any possible
loss arising from his having imdertaken the trial, and to award him
compensation for any loss of crop resulting from his having done so.
Where a private iadividual undertakes an experiment in this
way, or gives his land for demonstration purposes, the portion
devoted to this object should be under the notice and control of

the I3irector of Agriculture, or of the expert assistants acting
imder him.
Judging from the number of instances in which landowners
have already given part of their land for experimental purposes,
alike in Bengal, the North-West Provinces, Bombay, and
Madras, it is not likely that there will be any difficulty in obtaining whatever land is required.
!^_jhe North- West Provinces ther e are no le^ than sixprivate
fajim s used either as Ex perimental or Demonstration FarmsTOne of
.the largest is at MeeiraiE^ and belong^rtoTTlallBaEaduFDebi Singh
another near Cawnpore consists of 165 acres, and is conducted
by Mr. Lachman ParshA,d, Personal Assistant to the Director of
the Agricultural Department, North- West Provinces.
It has been urged with much weight that Court of Wards'
Estates could well be made Demonstration Farms, for exhibiting
what is found successful at an Experimental Farm, and of thus
bringing the results to the cultivators' doors. This, it seems to
me, might very well be done.
Another class of farm on which experiments, both with crops
and with implements, might be conducted, is comprised in the
farms attached to Government Breeding Studs, such as those at
Saharanpur, Hapur (near Meerut), Hissar, and elsewhere.

477. It now remains for
Experimental Farms which

me
I

to briefly review the different B°p7rtoMt»i
I do not purpose to go Farms.

visited.

exhaustively into a detailed account of the different experiments
then in progress, still less into the past history of the several
Farms.
What I wish to do is to remark generally upon the
more prominent points that struck me when I went to each

Farm.
478. North- West Frovinces.—Ca.wnpOTie'F&vm:
that I will take is the Cawiapore Farm, partly because, after the
Saidapet Farm (now practically abolished) it is one of the earliest Experimental Farms, and partly because it is the one which I visited most frequently, and followed most particularly. Indeed, I made it a point to
watch here the different crops at all the various seasons of the year.
Like many of the other Farms, and in spite of the representations made
by those who carry it on, the Cawnpore Farm is still generally known as
the " model farm." It has been pointed out that it neither aspires to be a
"model," nor yet is it a "farm " in the ordinary acceptation of the term.
It is in reality an " experimental station " in the true sense, to which is
added a certain area for the purpose of growing selected seed. As such, I am
ready to say that I consider that the Cawnpore Farm fulfils well the purpose
of its establishment. It is a well-oondueted Experimental Station, in a con-

The

first

Z4

('Nitwit™
ProTlnces).
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venient position, and with a suitable soil and,' though faults in detail may
be found with it, the general conception and working of it are thoroughlygood. The Cawnpore Farm is, I think, more like what an Indian Experimental Station should be than any other I met with in the country, although
its younger rival, Nagpur, bids fair in some respects to threaten its leading
position.
The good work done at the Cawnpore Farm is due, in great
measure, to the succession of good men who have had the oversight or the
actual charge of it. From its inception in ,1874^ through the energy and
interest shown by Sir John Strachey, it can claim to have had in the past
the help of such men as Sir Edward Buck, Mr. J. B. Fuller, and Colonel
Pitcher while, at the time of my visit, under the charge of Mir Muhammad
Husain it continued to do good and useful work. In fact I was much
pleased with the Cawnpore Farm, and was not prepared to find in India anything which so nearly came up to my idea of what an Experimental Station
should be. It is well to note, after the disparaging remarks that I heard
about this and other Farms, that I found the crops to be a great deal better
than those on the adjoining fields belonging to the cultivators around. On
one side a wire fence divided the fields of the Farm from those of the cultivators, and the superiority of the Farm's crops was most marked.
One way in which the Farm shows that its design has suffered is, that it
bears the marks of more hands than one having been at work. An experiment has suggested itself to one Director or Assistant Director, and has been
carried on for a time, and then been dropped or modified by another
Director.
This is the fault of a non-continuous system of direction or
Eeport upon the operations at the Farm is now issued once
supervision.
every year, though formerly a separate Eeport was given for each season.
The Farm was started in ] 874, and comprises 42 acres of experimental
farming, and 65 acre's of fruit and vegetable gardening. Included in the
latter are 12 acres put in cereals for the purposes of growing seed for
;

;

A

Attached to the Farm is also a workshop where ploughs,
pumps, and other implements are made and sold, and where a collection
of implements, both of Native and of European make, are exhibited.
The main objects aimed at by the Farm are
). To try new methods of cultivation, and to compare them with indigenous ones.
distribution.

:

2.
'3.

4.

5.
6.

7.

To ascertain the probable out-turn of crops for each year.
To try new crops and new varieties of crops.
To ascertain the effect of manures upoil particular crops, and
try the value of new manurial agents.
To test new implements.
To grow and distribute selected seed.
To make and sell improved implements.

The farm

to

it is ready of access from Cawnpore, and
is very well placed
yet is in the midst of cultivation the soil is very typical of a large area
in these Provinces, and the position of the experimental field is all that
could be wished. The cultivation' is thoroughly done, and I am fully
satisfied' as to the care that is taken to ensure accuracy in all details.
I
was present, in April 1890, during the threshing of the cold-season (rabi)
harvest, and nothing could have been more carefully carried out. In fact, I
would be inclined to say that it erred rather on the side of over-refinement.
Without going into details of the many experiments which I saw in
progress, I will just pass a comrnent here and there as it may suggest itself.
In what is termed the "Standard Series Manure Experiment" a coldseason (rabi) crop, viz., wheat, and a rainy-season {kharif) crop, viz., maize,
are grown year after year, the same manures being applied each time.
This experiment has the great advantage of being carried out in duplicate^
and the plots, which are 13 in number, are of fair size, viz., 400 square
yards each. The manures tried are cow-dung, cow-dung ashes, sheep-dung,
poudrette (night-soil), saltpetre, gypsum; bone-dust, and bone-superphosr'
phate. The only one that seems out of place is the bone-superphosphate,
the day of artificial manures being still distant, but all the others' are
obtainable by the raipat. There ought, however, to be two " no manure "
plots, and not one only, in order to check inequalities in the land, and it
;

;

.
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would be well, too, to give the average of the duplicate plots in each case.
The statement of results occupies no less than 17 different columns in
each separate table, a needless and complicated way of putting them.
The object should be to set out the results as concisely and with as little
extra statement as possible. It is of no particular interest to know the
weight of grain or stalks on a plot, or the percentage of grain to stalk it
In the
is enough to state the results of grain, stalk, &c. on the acre.
Woburn (England) Experiments the return runs thus
;

:

Experimental Farms.
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After these permanent experiments follow a number of others of more
less temporary duration, upon which I need not dwell long.
Maize is grown on the American plan, as against the indigenous system
also the difference between early and late sowing is tested. The early
and late sowing of cotton, and the out-turn of 11 different varieties of
imported cotton seed, are tried, and both form useful experiments, though
the plots on which the varieties of cotton are grown are somewhat too
small to test the question of out-turn thoroughly.
With sugar-cane, different' methods of sowing, including indigenous

or

;

ones, are compared the yield of different varieties of cane, and the value
of cane left for a second year, are tested.
Experiments upon indigo include trials of the use of gypsum as a
manure, and the difference of early, and late sowings.
Manurial experiments upon wheat are made with cotton-seed cake and
mustard cake, as against ordinary cow-dung and dung made by animals
fed with cotton seed.
Then there are further manurial trials with kainit and woollen refuse
on wheat, but the value of these is very doubtful, for kainit would have
to be imported, and, owing to its being the poorest form of potash salts, it
would be the dearest for which to pay transport ; besides, it seems absurd
±0 import kainit from Germany, with only about 23 per cent, of sulphate
of potash in it, when commercially pure nitrate of potash (saltpetre) is
made in India itself. Woollen refuse, too, is not a procurable manure
in any quantity.
Better than the last is an experiment on different varieties of wheat,
the outcome of which is, that a great deal of Muzaffarnagar wheat (soft
white) is grown for distribution, and also Sindhi, a hard white wheat,
;

which gtows very high and

is a late variety.
Varieties of barley have also been tried, and a white hnskless variety
has been very successful.
Lastly, manurial experiments have been made with gypsum upon
leguminous crops, and with poudrette, woollen refuse, kainit, gypsum, and
castor cake upon potatoes, the latter manure being, as before, open to the
the experiments are
objection attaching to woollen refuse and kainit
satisfactory in most other respects.
The above, with a few others, comprise a long and, on the whole, a very
useful list of experiments, entailing a great deal of labour and care, but,
so far as I could see, very well carried out, and designed to bring out the
main points to be served by experiments, viz., the comparison of a suggested with an existing practice.
In addition to the above, there have been attempts from time to time
to introduce new crops, such as Gruinea grass {Pcmicum jumentnrum) for
fodder, and the variety of Sorghum saccharatum known as sorgho.
The general out-turn of crops has been estimated from plots grown on
the Farm, in order to check the forecasts made for the Provinces. But
ihis is not satisfactory, for so much depends upon whether the land has
been watered and manured or not at Cawnpore, cattle-manure is used,
and canal irrigation is available. The general out-turn of wheat in'
1888-89 was about 22 bushels per acre over the Farm.
Implements have been extensively tried at the Farm, including different
kinds of sugar-mills, sugar-evaporating machines, ploughs and pumps.
These have been referred to in Chapter XII., paragraph 286. The extensive seed distribution carried on has been spoken of in Chapter XIII.,
paragraph 310. Another useful purpose which the Farm has served is, in
having been the training ground of a number of apprentices who have
subsequently gone out to other farms.
The Assistant Director, in summing up a recent Report; expresses his
belief that the Farm has a real, though possibly slow and limited, influence
on the jiativeagriculture. People often come to see it, and the services of
farm apprentices and labourers are often borrowed. Thus, one was sent
from here to the Central Provinces, to teach the making of the unrefined'
sugars termed gur and r^b. Apprentices also come from other places to
learn on the Farm.
;

;
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The Farm Report

(I refer to that of 1888-89) has a good and clear
the experiments and their aim. I would point out that its
chief fault is the complication of the results by the giving of so many
columns in the tabular statements. Again, it would be well to adopt
greater uniformity of nomenclature for instance, in several cases, bighas
and acres are mentioned together, and in other cases bighas and square

description

cif

;

yards.

The danger, as regards the future, is, that, owing to the large number of
manurial experiments, the land will be affected so unevenly that it will be
a difficult matter to find space for fresh experiments when needed, or, what
is worse, the results of the trials will not be accurate, owing to the
difEerence in the previous treatment of the plots composing them. I hardly
think that manurial experiments are the most important ones in India,
for the difficulty is to get manure of any kind whatever, I would rather
see more space given to experiments in methods of cultivation.
There
should also be a reserve of land kept over, treated and cropped each year
much alike this would serve for the extension of experiments as required.
I should also like to see considerably more duplication of experiment. It
is not so important to get a large number of results as to make sure that
those given are correct, and this can only be verified by repeating them,
not only on the same spot but on fresh land, and in a succession of
;

years.
It seems to me that the Farm might well be made use of as one at which
stud bulls could be located for the breeding of good farm cattle. There
are great complaints in the neighbourhood that the Brahmani bulls are
getting scarcer and scarcer, and the Farm might in this way supply the
deficiency.
Gardens at
Saharanpur and

479. Gardens at Saharanpur and Lucknow.
Not altogether of the nature of Experimental Farms, though in their
more or less so, are the gardens at Saharanpur and
Lacknow. Formerly, experiments were carried on at these, but little of
this work now remains, the gardens being worked on a commercial basis,
and being really only used for the sale of plants and seeds, the supply of
drugs to Government stores, and for the training of gardeners.

Luoknow.

origin intended to be

Some experiments have been

i

tried on the acclimatisation of English

varieties of wheat, on the growing of the date-palm (PJioenix dactylifira)
and other plants, but now there is hardly any of this work done, and

though they form pleasant recreation grounds, and do good in providing
and seeds for sale, the gardens can hardly be classed as Experimental
Farms, but only as Nurseries, which, in India take the place of those of
the florists and seedsmen of Erigjland.

plants

480. Central Provinces.

Farm
— Nagpur
"^

:

one of the more recently formed Stations, it having been started
on its present plan in 1883', although previously to this a large " model
farm," as it was called, of nearly 400'acres had existed. The present Farm
is about 90 acres in extent, 67 acres being experimental, and it is based
upon the model of the Cawnpore Farm, this being accounted for by the
transference of Mr. J. B. Fuller from the North-West to the Central
Provinces about that time. The out-of-pocket expenditure on the Farm in
1888-89 was Rs. 3,744 and in 1889-90, Rs. 6,801, this latter including the
superintendent's pay, not before reckoned in. The Farm is well placed,
being amid cultivation, and yet conveniently situated as regards the town
of Nagpur the field is level, the plots are of a fair size, and the soil is
If I took any
typical of large tracts of better-class land in the Provinces.
objection to it, it would be on the ground of the soil being rather too
rich for an Experimental Station. In the case of India it is better, however to^have land which is representative of the district than to have
This

is

,

:

more distinctly suited to scientific experiments.
The Farm generally, and the experimental plots, were evidently well and
carefully cultivated, the whole was in good order, and a close examination
soil

Nagpur Farm
(Central
ProvinoeB).
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of the Reports leads
faithfully recorded.

me

to conclude that the results are accurately

and

The present Manager is Mr. Mahaluxmivala, a careful and competent
man, who takes much interest in the work of the Farm.
This Farm and the Cawnpore Farm more nearly approach what an Experimental Station should be than any of the other Farms which I saw in India.
Cotton is the chief crop of the Central Provinces, and so it is natural
that experiments should be largely concerned with it.
The Mrst series is a manurial one upon cotton. Ordinary cattle-manure,
poudrette (night-soil), and bone-dust are tried. There are several duplicate
unmanured plots but in the statement of results neither the quantity of
manure (in 1888-89) nor its cost per acre are given. On the other hand,
;

details such as the area of the field, the serial number of experiment, the
number of hand-weedinga, and the number of bullock-hoeings might well
be omitted. The plan of the experiment is good, and (I refer to the
1888-89 Report) the results are consistent, and would show the soil to be
suitable for experiment.
The next series is termed " green-soiling on cotton," hemp being the
crop used as manure. By " green-soiling " is, however, properly meant that
a crop is grown and fed off on the land, generally by sheep. What was done
here was green-manuring, i.e., the ploughing in of a green crop preparatory to
putting in the corn crop that preceded the cotton. In this case, again,
there are duplicate reference plots. The results of this experiment are not
conclusive, and their publication might with advantage have been deferred.
Trials were made with cotton seed prepared for sowing by steeping it in
sulphuric acid, to remove the wool, as against the native practice of
steeping it in cow-dung and water. The same was done in 1886-87, the
results being then unsatisfactory, but in 1889-90 they seemed to give some
evidence of benefit accruing from the sulphuric acid treatment. Further
confirmation is clearly needed before more can be said.
After this follows a manurial experiment upon til {Sesamum indicum).
The experiment, however, hardly starts on a fair basis, for these same
plots, with the same manures each year, had been previously used for a
permanent series with wheat. Consequently the plots did not begin level,
and the experiment is rather one upon rotation than on the til crop alone. So
little, too, is known about the til crop or about the manures likely to benefit
it, that I should consider it better to take fresh land, and not that upon which
manures had already been used for a number of years previously. 1 should
also be inclined to regard til d.s not a very suitable experimental crop. Grreat
anomalies are seen in the returns, owing, I believe, in great measure, to the
previous manuring and to the unsuitability of thecrop. In 1888-89 bone-dust
and saltpetre gave a less produce than either used alone, and in 1 880-90
cattle-dung and bone-dust gave less than cattle-dung alone. It is possible
that bone-dust has done no good, but I do not believe in the possibility of
There was no duplicate unnianured plot.
its doing harm.
In another case sorgho {SQrghum saccharatmn) was grown for the purpose
of making sugar, but very little crystallisable sugar was obtained.
Experiments on silage-making with judr (^Sorghitm vvlgare) and Guinei
grass {Pamicum jumentorutn) were rather more successful, but the losses,
amounting to 33 per cent, in one case and 49 per cent, in another, between
the weights of green stuff put in and the silage taken out, are far too high.
Where silage is to be made every year, I would certainly advocate brick
or masonry silos in preference to those merely dug in the soil, which have
only earthen sides and bottom.
The out-turn of crops is gathered from other plots on which some 12
So much depends, however, on the soil and
different crops are grown.
the manuring given that the results are but of limited value.
With cold-season {rabi) crops trials have been made on the effect of
embanking land in the case of wheat and linseed. The results are not
encouraging, but the native method had not been properly studied previous to the commencement of the trial.
Green-manuring, or green-soiling, as it is inaccurately called in the
Report, has been carried out with wheat and linseed, and in another part
.
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different manures, such as bone-dust, gypsum, dung, and hemp, have been
In neither case are the results properly comparable.
tried.
The most satisfactory series has been the permanent one on the
manuring of wheat, this crop having been grown year after year, with
the same manures each year,these being, all of them, such as might well
be used foT wheat. The existence of this experiment in duplicate adds
much to it3 value. What is wanting in the statement is the cost of the
manures. The duplicate experiments agree very fairly with one another,
several distinct issues are brought out, and the influence of season is checked
hy the repetition year after year altogether, the experiment is a very
good one.
The averages are also giYen for the past five years, and the following
interesting comparisons with the Woburn (England) experiments for 10
;

years

—

may

be drawn

:
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Bombay Fanns,

—

481. Bombay Farihs. The Bombay Government owns two
Experimental Farms, one at Poona, the other at Bhadgaon, near
Pachora, in Khandesh.
But neither is experimental in the full

Farmbeingusedmostly for educational purposes
with the agricultural branch of the Poona College
of Science, and the Bhadgaon Farm approaching more to a
" Model Farm " than any other in India, and being also devoted
largely to the breeding of cattle.
The Farms are the outcome of the movement in 1869 to
establish " Cotton P'arms " in India. At the time of the American
Civil War attention was turned to India as a main source of the
future cotton supply, and, accordingly, " Cotton Farms " were
established throughout that country under the charge of men sent
out from England, but who, as a rule, were really nothing better
than gardeners. After the Civil War was over, the cotton trade
returned to its normal state, and the Farms then became Model
and Experimental Farms, and were transferred in 1873 from the
Cotton Commissioners to the Provincial Governments.
In a
few cases the " cotton farmers " brought over were retained as
Managers of the Farms, but in most dases they were found unfitted
sense, the I'oona

in connection

for the duties.
Bhadgaon Farm.

482. The Bhadgaon. Farm
of which only

comprises 1,200 acres,

65 acres' are experimental, and 600
acres are cultivated in the ordinary course, the remainder being grazing and
jiasture laiid.
In' 1888 the' loss on the Farm was Rs. 990, not including the
Superintendent's pay of Rs. 3,000'; in 1889^90 it was Rs. 3,743, including
the Superintendent's pay.
This, "therefore, represents the net cost to
'

Government.
It is Hot an Experimental Station in the sense that Cawnpore and Nagpnr
are, but is really a farm whete improved cultivation is attempted, where
cattle are bred, and where, now and again, a few experiments are tried
'

•

'

•

.

;

.

over a limited area.
Regarding it simply as a farin, I may express my opinion that I think it
is carried on very ably, and that it is doing genuine good work, although
the results may be slow in showing themselves. In regard to crops grown,
there is a striking superiority over those of the cultivators around, and in
this respect the Farm may rightly be termed: a " model " one.
Mr. P. R.
Mehta, the Manager, and a /Difjloma holder from Cirencester, is a capable
and thoroughly practical man, who takes great interest and displays
much assiduity in carrying out the work. He is one who can and does
turn his hand to anything that is required on the Farm, and is himself
I was greatly pleased with the Bhadgaon
no inean " cattle doctor."
Farm, as a general though not Experimental Farm, and I think that it is
most creditable that the expense incurred by'it iS so small as it is. The
amount spent iS really very trifling, a;n(i th'e advantages it is likely to
afford in the future as a training ground, when agricultural educatibn is
more developed, will be vei'y cheaply obtained. lam quite sure that few
of those who complain of the expehditute incurred can have been at thfe
Farm, or have taken the trouble to see how it is actually worked, or how
favourably it compares with the cultivation atound; Ueast of all can they
haVe seen the excellent herd of cattle',' or have noticed, as they might; most
certainly have done, the impress which it is beginning to make upon the
Thfere are respects, undoubtedly, in which the
stock of the district.
Bhadgaon Farm might be improved, but it is, I am confident, an institution
of which the Bombay Government and Agricultural Department may
very well be proud. It is surprising to me that the expenses are so nearly
met, for it has to be remembered that the produce of the different fields is
all gathered separately, and thrashed and weighed separately, many records
have to be kept, and hired labour has to be employed. If the crops could be
•
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put together, and thrashed and stored at once, the Farm would be able to
pay its expenses quite well, but then it would be a pity to lose the information that can be obtained here. Seeing this, I do not think that the Superintendent ought to be needlessly tied down by considerations of cost, It
would be much better to devote annually to the Farm a certain sum
whibh past experience has shown it to require, and so long ss the Farm is-

all

conducted as at present, the Bombay Government may be assured that the
is not
being uselessly expended.
It is reckoned that about
Rs. 5,000 year are wanted, and I should not call this out of the way,
seeing that the out-of-pocket expenditure on the Wohurn Farm of the
Boyal Agricultural Society of England amounts to nearly 600 i. annually,
and the acreage is about the same as at Bhadgaon. I cannot help noting the
tendency of Commissioners and Collectors, and Under Secretaries, who
report on the Farm, to devote their remarks principally to the financial
side, and to say but little as to the way in which the Farm is influencing
the agriculture, and more especially the cattle, of the neighbourhood.
I need not say more than I have given in Chapter 'XI. (paragraph 255)
about the cattle-breeding operations at Bhadgaon, in order to show that
the Farm is doing good. The readiness of the people to buy the young
It is to stockstock is a proof that the operations are appreciated.
breeding purposes that the Bhadgaon Farm should be more particularly
devoted, and this has now been recognised by the Government. Forty
acres of land have been set apart for field experiments, but beyond' this
This area has, very
it is not intended to carry on unremunerative trials.
properly, been sown all over with the same crop, in order to equalise it
Such experiments as have
before beginning any regular experiment.
been conducted have been upon the growing of different varieties of
cotton, different kinds of wheat and barley, the pickling of grain, the
prevention of weevil in grain, and. the growth of special crops and trees,
such as arrowroot, divi-divi (^Caesalpinia coriaria, a material used in tanning),
mangoes, and guavas, as also on the making of silage and the trial of certain
implements. More recently an experiment has been started on the cost of
establishing a " fuel and fodder reserve." This I have referred to in
Giapter VIII. (paragraph 186). Silage has been made without difficulty,
and since I left India the experiment has been tried to make a " stack
silo " in the open, instead of digging a pit in the ground.' Mr. Ozanne,
the Director of the Agricultural Department, is endeavouring to keep up
the supply of pure baui 3,nd jari cotton (Berar long-stapled varieties) by
growing them at the Farm, as also American varieties which have been
acclimatised atDharwar.
certain amount of selected seed of different
kinds is yearly distributed from the Farm, and there are seven iron sugarGoats thrive well at the
mills which are let out on hire in the district.
Farm, and have now replaced the sheep with which it was intended to try
improvements.
The cattle are a pedigree herd of the Mysore breed,
Governknown as Khillari, and Malvi cows are kept as nurse cows.
ment stallion (Arab) is also located here, but is not much appreciated

money

A

A

as yet.

A great fault of the Farm is its isolation it is hard to get to; and consequently cannot be easily visited. Half-a-day's journey has to be taken
from the nearest station, and several rivers have to be crossed or forded.
The Farm is unnecessarily large, and is not suited as an experimental
area.
The distance from, any large town makes the sale of the produce
not so remunerative as it would otherwise be. In many ways the cultivation is superior, and I noticed here an attempt made to preserve the
cattle-manure.
large quantity is made and kept in a pit, but it might
be improved in quality if better stored, turned over occasionally, and
then heaped together more closely it was allowed to lie too loosely and
to become too dry
a large amount of straw and stalks, which might
quite WjbII have been used for litter, was left in a dry state, and not mixed
up with the cattle-droppings and so allowed to decay, while the urine from
the sheds was wasted to a considerable extent, and during the'rainy season
It would
it mingled with the rain water from the spoutings of the sheds.
be much better to spread the dry stalks, straw, or even fine earth, under the
;

A

;

;
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and thus to soak up the urine. By showing how this could be
done, Government Farms like Bhadgaon might prove good practical
examples.
There is an educational purpose that the Bhadgaon Farm might
usefully fulfil. It would be a capital- place at which to send into residence
for a time the agricultural students/ of the Poona College. Here they
might see carried out on a practical scale what they had learned theoretically, and they might do the actual farm work themselves at Bhadgaon.
practical class of- this kind, following' upon the instruction given at
Poona, would be of great beneiti'
The Bhadgaon Farm might also be utilised as a place to which
apprentices might come and receive a practical training before going
out to act as managers of estates, or to look after their own landed
property.
cattle,

A

i

Poona Farm.

483. The Poona Farm,
have said, is not an Experimental but rather an Educational Farm.
Different crops are grown, and their yield is estimated ; a few cattle are
kept, and an attempt has been made to estimate the relative- milking
properties of different breeds, but on a scale far too small to be of any
use.
What experimental work has been done has not, it appears to me,
been directed to any special end as the manager told me, he has to get
as much out of the land as he can, and it does uoiipay him to try experiments. The whole area of the Farm is 66 acres, and it is very conveniently placed as regards the tOwn-aad the Gollege of Science.
Silage has been made here, but no light is thrown on what the cost has
been, or whether the system is remunerative. The manure from the
cattle is very badly stored, the' urine is almost entirely wasted, and the
manure heap is litilei more than a dry rubbish heap.
great improvement in this respect' might be, made, more espfebiailly at a place where
,
students come for instruction..
..
h-.
In one case a comparifeOD! ihas been Itried between Kh&ndesh jvdr
(^Sorghum vvlgare) and the local kind grown, but, as the previous crop was
partly sugar-cane and partly gram (pulse), the plots did not start under
-:
level conditions.
r--;As a place where the students of the College can come and see different
crops grown, and become familiar with them, and. with the outlines of
farm operations, the Poona Farm has an educational value but, inasmuch
as the students do not work on it themselves, it would seem to me very
desirable that during their course they should he sent to the Bhadgaon
Farm, where they could see the work carried out on a practical scale.
It should also be mentionedithat at Poona Mr. Ozanne has got together a
very complete collection of native agsiculturaLimplements.
There used to be another Farm at Hyderabad, in Sind, but there is no
longer a Government Farm, it having been given up in 1889. The experiments here were of no value.
as I

j

>
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;

,
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NaaiadFarm.

484. AX Nadiad, 4% Gujarat {Bom,hay\
th^re is a Farm .of, 42 acres, inaugurated in. 1878, and kept up by the
Itis, madfe u^eof in conpection with the
Agricultural Association.Agricultural Class attached tp the Higfh School. The soil is a rich red
garden loam, and -very deej).
Manurial experiments form the principal work. These are upon ragi
also an extensive series upon
(millet), twr (pulse), and jam- (miUet)
tobacco, to which reference has been made in paragraph 368. Different
varieties of cotton, American and indigenous, as also of the castor-oil
plant, are tried. Male buffaloes are used in ploughing, a practice not
locally adopted, but which it is sought to introduce, and iron ploughs are
There is a museum attached!. to -{he Farm, containing
also employed.
specimens of cotton, cereals, &c., and, in the, to'yirn-is a seed store, maintained by the Association, where pure seed can be get hiy cultivators.
The Farm is given rent-free by Government, so long as it is available for
the Agricultural Class the yearly expenses, amounting to Ks. 400, are
;

;

Poona^—Nadiad
more than covered by the

out-turn,

—Baroda Farms.
The Association hold a
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485. In the Native State of Baroda

r^nns

lu Baroia.

experimental work bids fair to make a good beginning, for not only does
his Highness the G-aekwar take a great interest in agriculture, but he has
also secured the services of Mr. Middleton, formerly a distinguished
agricultural student at home, as Professor of Agriculture at the Baroda
College.
In company with Mr. Ozanne and Mr. Middleton I went over
the proposed Experimental Farm, and I need but say that I am sure that
what Mr. Middleton does he will do well, and his presence in India will be
a distinct gain to agriculture in that country.
As the experimental area
had not been taken up when I was there, it is of no use for me to refer
further to it, except to say that I look to much good resulting from it, as
Mr. Middleton is, perhaps, the first man who has come out to India who
has combined a practical acquaintance of agriculture with good general

knowledge of agricultural science.
When at Baroda I also visited another Experimental Farm, as it was
termed, carried on by Mr. Kacherao Jadhava, an ex- student of the Royal
Agricultural College, Cirencester. An Agricultural Class is supposed to
come here for practical instruction, and at the time of my visit I saw the
students working away on plots a few yards square, which had about a
dozen plants of some crop growing on them. All looked pretty enough,
but I could not say more. Attached to the Farm was a wonderful collection of implements, gathered, I should say, from all parts of the world,
and at great cost, too, but with utter disregard to the conditions of
Indian agriculture.
Here, for example, was a huge waggon from
Germany, used in that country for bringing brewers' grains and beet^^root
pulp from breweries and distilleries, and requiring, perhaps, some six
horses to draw it
Here, too, were huge iron seed-drills,' heavy iron
ploughs, manure distributors, and seed-barrows for sowing clovers and rye
grasses among barley. Mr. Kacherao also had a chemical laboratory is
the town at least, there was a very complete set of chemical apparatus
there, if nothing else.
This Farm and its belongings must have cost a very considerable sum,
and I should like to have seen the money better bestowed in the cause of
agricultural improvement.
!

—

^fifi^

Fruit farms.

In addition to the Farms in the Bombay Presidency here mentioned,
there are fruit gardens at Ganesh Khind, near Poona, comprising 80 acres,
and devoted to the growing of mangoes, and more especially to the propagation and sale of grafted mango trees. This culture is also carried on
to a more limited extent on a part of the Poona Farm. A large quantity
of grass is cut green from off the Ganeah Khind plantations.

487. The plans for future experimental work in Bombay comStock and Dairy Farm at Alegaon
and the starting of new Experimental Farms of small extent in
prise the establishment of a

different districts of the Presidency, notably the
Southern Mahratta country, the Konkan, and Gujarat. The
object of these is to test in one locality the results obtained at
others, and so to establish their value in relation to the different
conditions and soils that occur throughout the Presidency.
With the view of supervising these, a European Superintendent
of Farms has been appointed, whose special work it will be to
look after the Farms and the experiments at them. Against
these proposals I have no decided objections to urge, so long as
it can be clearly established that a distinct need exists for the
Farms ; but on this 1 can hardly give an opinion. The wants of
one district will not be those of another, and crops and methods

five or six

Y

24266.
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If arrangements can be made far
as I liave said, a prima facie case
can be made out for tbe estabjislimen|i of a. .y,arm, or f pr the
testing of any particular local practice, tben there is the warrant
for its existence.
But unless the object be clear and unimstakof cultivation

wiE

differ too.

and

efficient supervision,

if,

and the necessity for experimenting in a particular district
be shown, 1 do not regard the starting of fresh JFarms,' as
advisable.
Something more is needed than a '* general, idea,' as
to the usefulness of an Experimental Farm.
able,

Madras rams.
saidapet.

—

488. Madras. Saidapet Farm. The earliest of all the Experimental Farms was Saidapet, established in 1865. It is also the
one on which the greatest attempts have been made to introduce
new practices and new implements to the notice of the Indian
cultivator.
The past expenditure on the Farm has been considerable, and it has now been finally abandofledas an Experimental
Station.
From 1871 to 1887 it was under the direction -of Mr.
W. R. Robertson, and was supplemented in 1876 by the starting
of an Agricultural College. It is not for me here- to go into the
past history of the Farm, nor to discuss at; length the steps which
have led to its abandonment. It is enough to say, in the words
of the Director of the Madras AgricultuTal Department, " The
.

,

" results attained at the Farm are, so far as the agriculture of
" the country is concerned, purely negative ; riq attempt is made
" to connect the one with the other." Undoubtedly this failure
to bring itself into sufficiently close communication' with native
agriculturists has had much to do with thti result, but there
have been other causes too,' prominent among which has been
the constant change of policy adopted by tEe Madras Government towards the Farm, and the refusal to supplyiiit with the
necessary funds ; yet another has been the un'suitableness of the
spot chosen for the Farm. It is, as I have described it elsewhere,
little more than a sand-hill, and ought never -to have been selected
as the site of a Farm.
It is too small for stock-breeding, and
It may serve in some
too poor and barren for croprgrowing.
ways as an Educational Farm for the use of agricultural students
at the Saidapet College, but for little! more.
At the time of
my visit experimental work had been almost entirely given up.
Frdm being partly imder the Agricultural and partly under the
Education^' Department, the 'College is now to be separated
from the Farm, and to be placed, along with its Principal, under
The 300 acres of which the Farm
the Educational Dejiartmeiit.
originally consisted have

simply serve the
crops.

now been reduced

ptirp'ose of illustrating
'
''

'

.;

M

The cattle I saw at tie Farm were
Aden bulls, and they were very good

to

60 acres, and

will

the growth of different

-',:'.

^

.

12 Nellpre cows and 16 Nellore and
indeed. The bulls are kept for stud
purposes, and their services are available, at a low fee, for ktoeik belonging
to cultivators, but they are not much nlade use of. I have mentioned previously an experiment carried out on sheep
four being fed on earth-nut
cake with other food, and four without the cake ; but I pointed out also how
ina,dequ3,te th,e number of animals was for th^ purppse («ee paragraph 458.)
There is, however, one point that the Saidapet Farm has done very
;
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considerable goqd in sbowing, viz., that cattle can be kept perfectly well
on the '-box" system, that is, with litter under them, and that the
manure obtained in this way is far more valuable than that got in the
ordinary way.
During my Madrjis tour I came to one or two farms
where cattle were littered, and manure kept in heaps, well beaten down
and covered with earth, and I think the Saidapet Farm has done a useful
work in demonstrating the advantages of the system. I am sure that
its adoption would be one of the best ways of benefiting Indian agriculture ;
that is, by making the- manure supply more valuable, and allowing less
waste to take place.
No Experimental Farm has Worked harder than Saidapet in trying to
introduce iron ploughs, and here, and there (pore especially where there
has been a considerable area to till, so that time' has been a matter of
importaade) some few iron ploughs are used by landed proprietors ; but
they chave hardly come down to the small cultivators yet, though much
ingenuity has been expended on simplifying them, and on decreasing their
'

cost.

Madura Farm.

489.
Madura what was formerly the Experimental Farm of the
Madura Farmers' Club, but which has now been given up, except so far
I visited at

Farm is concerned. It copxprises 30 acres, and
was started in 1883, under the care of a student from the Saidapet College.
Experiments were carried oui with improved ploughs and water-lifts, with
fodder-crops and tobacco, and on the breeding of stock. But it does not
appear that any definite fresh experience was gained, and interest was soon
There is, however, a ready sale for milk in the town,
lost in the Farm.
and this part of the farming, has been kept up and pays well there are
some 14 cows in milk, very faip cattle, some of them Aden cows, the others
country stock, and they are fed with earth-nut cake, fodder-crops, &c.
The average daily yield (4 milk per cow is 12 lbs.
as the .dairy part of the

;

490. In September 1888 an Agricjaltural Coininit;tee jvas appointed to enquire into the o.perations of the Madras Agricultural
Department, and the Keportof this Committee was presented to,
and considered at, tlie Agricultural Conference at Simla, in
October 1890. As regards Experimental Farms in Madras, the
Eeport does not speak favourably. Efforts at ipiproving the
breeding of cattle, sheep, and horses have, it is said, not done
any real good, nor ,hap anything been introduced in the way of
machinery which has taken a, real hold upon the pultivators
except the feeheea sugar-miil. At t^e Saidapet Farm the value
of deep tillage, and ihe possibility of grpwirig fodder-crops, have
been shown, but very little more, and even these have had but
The E,epprt indicates that the chief reasons
little practical result.
of failure have been the absence of an organised Department,
an insufficient staff, imperfect supervision,, and the want of know,

'

,

The mistake made
ledge of indigenous practices, and conditions.
at the heginning was, that the raii/at wanted teaching, and that
all his practices and implements would have to be altered, and
In place
that the " Model Farm " was to teach him his business.
of this, the Agricultural Committee now recommend the abandonment of the idea of teaching the raii/at, until, after careful
enquiry, mor0 is kiiowh as to the native practices and conditions.
The committee also advise the inauguration of experiments under
It' is now proposed to have
the control of trained agriculturists.
experiment and demonstration carried on at some five or six
Farms, each not exceeding 30 acres in extent, in different parts
'

Aa2

Eeport of Madras
committeefissg.
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be a combined Agricultural
The Farins are to be under
the management of the head mastei: of the school, who is to be
a graduate of Saidapet College, and acauainted with agricultural
practice.
Meantime the Saidapet College and Farm are to be
retained as training grounds for future teachers.
I have already thoroughly endorsed the recommendations of
the Committee as to the iiecessity of abandoning the attemj)t to
teach the raii/at until more is knownj, through careful enquiry,
of what his practices really arfe, ianct the conditions under which
he pursi^es them. I am not so certain, however, about the
advisability of starting at once some five or six different Farms,
the Presidency.
School and Farm, or

of

EacH

Farm

to

is

School.

parly educational or demonstrative, in
If there be efficient and sufficient
supervision for them, the plan may be adopted with benefit, if
kept to a limited scale, and if the sites be suitably chosen. It
is said that there are qualified graduates who have passed out
of Saidapet College, and that they could be utilised as Superintendents of the Farms.
Of their qualifications for such posts
I can hardly speak, but I cannot help noting that the Government Order (No. 515, Revenue, 4th July 1890), which, in paragraph 12, approves of the plan recommended by the Agricultural
Committee, also, says, in paragraph ll, " special instruction in
" agriculture, howeyer, is almost non-existent, owing to the want
" of men competent to give it." I should be .afraid of the former
partly

experimental,

different parts of the country.

blunder being repeated, apd X think that it wquld be better only
to establish a Farm which is at all experimental in character
.

it, and where there is fuUy
competent superintendence. Unless this be the case, Agricultural
Education jirquld be bbtter helped by F^rms of a purely illustrative

wher^ there

is

positive call for

a,

character,.

'
,
,

Nor can

.

,

agree with the recommendation to extend the
Saidapet Farm, and to make it more complete and practical. The
Saidapet Farm, by reason of its soil and sitwation, will never be a
I

suitable place for illustrating agricultural operations,

still less

trying experiments. And this I say Jitot ,merely from what
If
I have read or heard> but from what. I have seen myself.
asked to start an Experimental! Farm there, I should, if possible,
decline at once to do so, for the place neither is nor can be, at
any reasonable cost, made suitable. Apart .of.it is even blowing
sand.
I do not at all agree with some remarks made by Mr.
Nicholson in his note to the Agricultural Committee's Report, to
the effect that, even if the soil' be poor, as described, it should be
possible to improve it, and to show Tf hat the. ra«y«< might, then do
with it, and that if the Farm cannot show this, it has no right to
be called a " Model Farm." It mu~t be remembered that there
are soils in England as well as in India on which any expenditure
on improvement is simply money thrown away ; there may be
soil that is not worth reclaiming or improving, at least imder
existing circumstances ; the influence of manures and other
means of bettering soils depend, for their efficiency, on the
responsiveness of the soil, and what may fee retained on the one
fori
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may

pass through the other, and so be wasted ; on certain lands
of good productive power it may pay perfectly well to use, say,
2 cwt., or even as much as 4 cwt., per. acre pi nitrate of soda,
costing from 20 s. to 40 s. an acre alone, whereas on another soil
even J cwt. of nitrate of soda an acre would be thrown -away.
Again, a great deal depends upon what the crops may be, and
what the market conditions are.
English farmer would not

An

grudge to spend large simis in manure if he could get thereby,
say, an early crop of potatoes ; but if they came a fortnight
later, a loss instead of a gain might result, though the potatoes
might in either case be equally good in themselves. So, too, with
low prices of a grain crop of ordinary kind, it will not pay to go
to any great expense
but if, owing to favourable soil, situation,
and other conditions, a superior malting kind of barley can be
grown, a good return for outlay is ensured.
I have laid it
down as a condition of success in experiment that the soil must
be fairly responsive to manure and cultivation, and if one has to
do with a bare sand or soil like that of Saidapet, the improvement of it is simply the sinking of capital in a miedium unworthy
to receive it, and incapable of responding to it.
The best to do
with such land, if it has to be cultivated, is, not to see how much
can be simk in it in hope of getting benefit one day, but how
little need be expended upon it.
I maintain that the chief end of
experiment is to see how land that is fairly productive can be
got to produce more, and not how land that is not fit for cultivation can be brought under ihe influence of methods and practices
applied in England and elsewhere to the increasing of the cropreturn.
There may be circumstances where the restoratfon of
deteriorated soil is callied for
but I do not think that the
credit of an Experimental Fami, whose object it is to introduce
practices applicable to the increase of crop in cultivated and
culturable soils, should hang upon the results obtained upon
what is little better than a sand hdl.
;

j

491. Bengal i^arwji.^-Experimerital Farms in Bengal are three
number, and they are all of recent creation, for, previous to
1884, there was nd Director of the Agricultural Department of
Bengal.
The three Farms are Dumraon and tJurdwan, both
I visited
established in 1885, and Seebpore, started in 1887.
Dumraon and Seebpore, but hot Burdwan indeed, the position of
the latter is so unfavourable that it is contemplated to give it up.

Bengal Farms.

in

;

492. Dumraon Fdrm,
covers

15 acres,

and

is

intended to be an Experimental Station in the Dumraon Farm,

stricter sense.

The Maharajah

of

Dumraon

pays

all

the expenses, -which, including the

pay of Rs. 600 and rent, amount to a net cost of Rs. 1,200
An overseer was obtained from the Cawnpore Farm, but he can
only give partial attention to the Farm, having the charge of other parts of
overseer's
annually.

the Uumraon Raj, or Estate, as well. Occasionally, one of the Assistants to
the Director of the Agricultural Department visits the Farm, perhaps once
or twice a year, but it was evident to me, from the state of crops, that there
was a lack of regular supervisicm.
The first experiment I noticed was one on the growth of sugar-cane with
different manures, as well as by trying the Native against the Mauritius plan

aa3
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of sowing. But the sugar-cane crop was growing on land that was too Wet
and low, and the crop looked very inferior. As an experiment this one was
worthless. Again, the manures used had little relation one to the other
they were cow dung, castor cake, saltpetre, and a mixed manure termed
;

" norqial manure."

In choosing manures, they.ought to be arranged with

some regard to their constituent parts, so .as to enable an experimenter to
gain some information as to whether it be the. nitrogenous, phosphatic,' or
potassic properties, or else the presence of Tegetable matter, that proves
most effectual this point solved, more special experiments can be tried
with materials contaiijing the particular ingredients. But, here the state
of the crop rendered comparative results misleading. Where the native
and Mauritius system of planting were compared, the question was further
complicated by manurial issues as well ; this seems to me very undesirable.
Single issues should be set out as far as possible, and these only. There
were no duplicate plots at all.
;

series was on the manuring of winter rice sown broad15 plots (a far tpo, large number; were taken up, though in no
case with duplication of experiment. Shallow and deep ploughing for rice
comprised two of the plots, a slight advantage beih^ attributed to the latter.
The manures used were, as before, of a vfery varied kind, and allowed of no
deductions being drawn except as concerned the actual material employed,
but supplied no information as to the most desirable class of manure,
whether vegetable, or phosphatic, or saline. G-reen-manuring, cow-dung,
Saltpetre, either alone
lime, saltpetre, oil cake, and sweepings were tried.
or with lime, gave the best returns, but, on going into figures, its use is
found not to have been financially successful. This I can well understand,
and it seems to me to need httle practical demonstration to show that a
very readily soluble saj,t like saltpetre is thr.own away upon a crop that
grows frequently with an inch or so of water standing on the ground.

The next

^

cast

;

Another

series

broadcasted

rice,

on the same lines, but with transplanted instead of
followed.

The next was on wheat, with the same manures as were used for rice
Here, again, saltpetre gave the, best returns, though the increase is stated
to be year by year a declining one.
i cannot say &at I considered the iDumraon Farm a good Experimental
Station. The first mistake made with it was to take up the whole area, to
divide it into squares, and to cram jii as many plots as would well go into the
The consequence is, that there is no room for extension of experi
space.
ment, or for re-testing what has been done. Then, as all the experiments
are manurial ones,.t^e grougad, is practically flone with, so far as future
experiments are concerned, unless with^a considerable break of crop-growing
without manure.
^
Next, there is no duplication of plots, and more especially of unmanured
plots nothing seems to have been done to test the suitability Or evenness
of the land for experimental purposes, and, indeed, the Report says " the
" surface of a large portion of the JFarm is uneven, apd, unless it is.prc^rly
" levelled, it is idle to expect a uniform grovfth of crops. As it is, these
" may thrive sufficiently well in the hollows, and get stunted and burnt up
" in the intervening pa,tche8 of high ground.
The unevenness of the
" ground also stands in the' way of irrigation." This, to my mind, surrenders the whole point as to the ^arip being a. good Experimental Station, let
alone what I have said, as to the q,bsence of supervision and of design inthp
plan, of experiment.
^

;

.

Seebpcfre

Fa«B.

493. The SeebpoTB Farm
only a little way out of Calcutta, and includes about

26 acres, of which
18 acre^ are experimental. The soil is rather heavy alluvial land, with a good
deal of clay. It was formerly jungle land. Its depth is about 2' ffeet, and
then it gets more sandy and light. The Farm is in charge of an overseer
who originally caihe from Gawnpore. The Seebpore Engineering College

is

Dumraon and

Seebpore Farms.
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adjoins the Farm, and a roposal is on foot to establish an agricultural
branch at the College, and to use the Farm in connection with it.
At- this Farm I saw the process of preparing bones for manure,
by
crushing tnem in the native mill or dhenki.
It is said that with the dhenki
threi^ men can break up 20 'seers, (40 lbs.) of rough, and 20 seers of fine,
bone-meal in 5i hours, and that the cost is 12 annas a maund (80 lbs.),
againkt 14 annas when a modem bone-mill is used.
I also saw at work here a wrought-iron plough, costing Bs. 4i, introduced by Mr. Sen, and called the "Seebpore" plough. It worked well
when properly used on land that was fairly soft, and inverted the soil,
going 3 to 4 inches deep but, if left to himself, the man working it
would insist on digging the point of the share into the ground just as he
would do with a native plough.
There was in a building on the Farm a good collection of implements of
•

;

different kinds.

Sorgho, ^Sorghum, mccharatum) is largely grown as a fodder-crop, and
three cuttings in the year^ a very gbod sale for it being obtainable in
the town to people who keep cows.
The use 'of bones as a manure is extensively tried but, so far, I could
not gather that the results were at all conclusive. Bones cost in Calcutta
BSf.^ to Rs. ^i per maund of SO.lbs.
^
The experiments are upon rice, jiite, sugar, maize, barley, oats,
wheat, and potatoes. They are almost entirely manurial experiments,
but pne is jUppp early a,nd l?.te ploughing for wheat, one upon the
Mauritius System of cane-planting, and one upon new varieties of sugaryield's

;

,

>

'

caae.

As

'

^

,

;(.,.

.:

.

_

.

i\

been taken up
but little spao6 for extension of experiments
also, too, m^ch groipid. has been given to q)aniirial, and top little to cultivation, experiments, while there is no duplication of the manurial or unmanured plots, nor anything' to test the suitability of the land for experimental trials.
The cultivation is better than at Dumraon, and the fields seemed more
saitabie in regard to situation.
The Report, however, says that the results
obtained at this Farm have, in many cases, been abnormal, the unmanured
piotk'ofteli yielding as much or more than the manured ones: In the
absence, of duplication of plots I am nuabie to saiy whether this is due to
the soil or to other causes. Inasmuch, however, as the land previously was
jungle land, it is probably too rich, more especially in vegetable matter, for
any manures to exercise an influence, until by constant cropping it has lost
some of its excess fertility. This is the reverse of what' was found at the
Saidapelt Farm (Madras), and these two cases afEord a useful proof of what
I set out earlier, (see paragraphs 44fi and 49ft), Yiz., that a soil may be either
too-Wich or tdo poor for the lahd to serve as a suita'ble Experimental Farm.
One thing is very certain, that it would well repay the ti,me lost at the
ijeginnirig were more care given to a'scertaining' beforehand whether a
field was a suitable one for eiperimentalpurposes.
at po,mraoa, the greater part of the available area has

arid plotted out, leaving

.

,

;

,1

,,

I

Department of Bengal has endeavoured
494. The Aericultural
°
^
.1
1
f
J
on experjiments throiJgh a large mom bar ot raiyats and
zemindars. In the account of these it is stated that, from the
nature of the circumstances, it was not found possible to give
accurate quantitative results. I have myseM tried in vain to
make out anything from the mass of confused, and pften contradictory, results obtained, and I think that experirdSntal work on
such a scale as here attempted, and in the crude way employed,
.

.

1

to carry

can do but

little

i?

•

Experiments
through ra»MW
xaA. ztmindan.

real good.

r^^'^^
„ 495. The forgoing account embraces the Farms which I
exist,
that
ones
remaining
The
actually visited when in India.
but which I coul(l not see, were those in Burma ; these, I

A A4
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believe^ are devoted mostly to the

Tbe attempt has been made

growing and curing of tobacco.

grow wheat

also, but the people
do not take to it, as rice grows so much better. In Berar there
used to be a smaU experimental field, but it is how given up, so
also is one that formerly existed at Ajmere.
In the Punjab, in Assam, and in Coorg, there have not been
any Experimental FarntiS,

496.

coKCLusioNs.

to

CONCLUSIONS.

Experimental enquiry, conducted by means of special Experimental Farms,

a necessity in India for the development of

is

agricultural improvement.
It may be urged that the Farms
which have already been in existence for some number of years
have not been pronounced successes, and have fallen far short
of

what they were intended

to accomplish

;

but, after visiting the

Farms, and after reviewing the work done at them, I can only express

my

satisfaction at finding

them

been led to beheve, and my surprise

so

much, better than

great that so

is

much

I had,

has been

accomplished with the imperfect and ever-changing machinery

employed.

The

expiense

mcurred for Experimental

Farms,

my

opinion,

though perhaps rather large here and there, has, in

been by no means excessive, and the Farms compare very favourably in this respect with similar institutions in England and other
countries.

Wtat

is

'

chiefly

..

'
'

needed how

is,

that there should be a better

system of guidance in laying out the plans of experimental work
at

Farms, better supervision, continuity of enquiry,

critical

examination of results, and publication and dissemination of
useful conclusions in a clear and intelligible form.

In accomplishing

this,

the association of a "scientific adviser"

with the work of Experimental Farnjs will bf invaluable.

Farms, omitting those directly connected with

educational

be of two distinct kinds, (1) Experimental
Farms, and (2) Demonstration Farms.

institutions, shpuld

The work of Experimental Farms should be, mainly
(a) To institute comparisons between "iiethods of cultivation
:

practised locally and those in use elsewhere, which

may be

considered desirable to introduce.

it

Condusions.

To

(b)

test

are

upon
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different crops the effects of

may

or which

available,

manures which

probably be usefully

applied in the future.
(c)

To

introduce

(d)

To

institute trials of

new crops and new

varieties of crops.

new implements

side

by

side with

native or locally used ones.
(e)

To improve

(f )

To grow and

(g)

To be Depdts

the breeding of farm stock.
distribute selected seed.

for the locating of stud bulls.

Before any Experimental
a definite reason for

its

Farm

existence

vision, a suitable situation

and

is

A definite

soil.

plan of experiment should be

established, there should be

there must be efficient super-

;

and well-devised

drawn up, the outcome of the

experiment having a distinct bearing upon the practice of the

There must be critical examination of the
duplication and repetition of experiment, and, finally,

cultivating raiyat.
results,

publication and dissemination of the results, ihe issue of these in

the vernacular not being omitted.

The success of Experimental Farms must not be gauged by their
financial result,

expenses

;

and they must not be expected to pay their

but a sum of monqy ought to be laid out annually

for their efficient carrying on.

Demonstration Farms should be established for the purpose of
showing on a practical

scale,

cultivators, the results of

Farms

to be an

and of bringing to the door of the

what has been found on Experimental
Such Farms should be ex-

improved practice.

pected to pay for their cultivation expenses.

497.

RECOMMENDATIONS.

That agricultural enquiry be continued by means of Experimental Farms.

That

distribution of selected seed and location of stud bulls

be imdertaken by Experimental Farms, as also the breeding of

farm stock, where circumstances are favourable.

That Demonstration Farms be

instituted

in connection with

Experimental Farms, in order to set out the results of successful
enquiry.

»^°^^gS°^-
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OSAPTER XIX.

CHAPTER XIX.

aoricdltural

AGRICULTURAL EDUCATION.
,

Education.

The

influence

of Greneral

Educntion.

498. It is not enough that improvements in agriculture should
be effected by direct Government agency, and that mesi^ureg, the
result of enquiry and ex^ei-inlent, should be taken- in the p^dple's
benefit, but it is necessary alsp-tha,t the pepBl&,t|ieHi9elTes should
be brought to an intelligent understanding of what fs being done,
and that the endeavour be made to teach Ihem how they) may
help themselves. This is the work of /Education. In my second
and third chapters I have shown how the spread of (xejieral
Education Will aid in removing man^ of those pi'ejudices assOdated
with "caste" and custom which rentier one class inferior to
another in cultivating ability, and which frequently prevent the
adoption of the more remunerative agricultural systems. This
work, it was pointfed out, will of necessity be a slow one, but it
.

a siire one, and its benefits havfe already 'begurl to-be felt.' As
regards the cultivating raiyat^ th'erie is very little doubt thaltj;as
primary education spreads in his direction, he will become ipore
intelligent, less afraid of authority arid officials, less disposed to
regard them as opposed to his interfestss hiore able and'willittg
to set fof^h.th^ grievances under which he, suffers, while in his
practice he will become more ready to receive new ideas.

is

The

obligation
to promote
Agricultural
Education,

499. It, ip not, however, with General Education, . but with
Agricultural Education particularly, t'feat I am conceroed. At the
outset it must be borne in mind that, 'by the Government Resolution pf 1889 on Tech.6ic34 .Edyfjation, the Agricultural Departments have tiad put upon them specifically the duty of " taking
positive iheasures for the education of the rural classes in' tlie
direction of agriculture " (see Chapter I., paragraph 6).
As Sir
Edward ^Ufik most precisely laid.down,?itt.the Simla Agripultuijal
Conference, in October, 1890, itjis^ np longer a matter of ,,cA(^2C^
whether Agricultural iJepartmenits will take up the subject of
Agricultural Education or not, but it is a positive duty which
they cannot evade uuless released. by the Secretary of State from
the obligations put upon them.
The importance of the subject
was reflected in the prolonged an4. clpse attention which the
Agricultural' Conference at Simla gave to it, and in the several
'

.

Kesolutions which were passed upon that occasion.
My enquiry
limited.

'

500. For myself, without a knowledge of the languages, and a
very limited one of the people, it was much harder to come to a
definite conclusion upon matters connected with Education, more
especially that which would meet the raiyaCs wants, than to form
an opinion upon what I could see with my Own eyes, such as the
Agriculpractice of agriculture or the conduct of experiments.
tural Education, again, cannot be taken out of its connection with
General Education, and I had neither the time nor the power

Pait Tendency of Mducatioji.

3^9

to acquaint myself with the systems of general education as
carried out in different parts of India.
observations upon
the various grades of schools where I think that agriculture might

My

enter as a part of the educational scheme may, therefore, not
be assigned to their right divisions, or be only of partial and not
of general applicability to India as a whole.

501. There is very little doubt that the tendency of education The tendency
'"
has been too much in a purely literary direction, and thepaat!'""
that it has been diverted from, rather than turned towards, the
Agriculture
staple industry of the country, viz., agriculture.
is by far the most general pursuit,, and it is that which contributes the bulk of the Revenue of the country.
According to the
Census Returns of 1881, 72 per cent, of the whole male, population engaged in some specified occupation are directly supported
by agriculture, and the estimate ot' the Famine Commissioners
was that 90 per cent, of the rural population live, more or less,
by the tillage of the soil. Nevertheless^ it is found that the tendiency of education at the present time is, to draw the rising
generation away from the- land, and to give a purely literary
training, which ends in a young man making his aim the obtaining
of a post under Government, or the following of the profession
of .a "pleader" in the Courts.. Agriculture is not regarded as
a profession, but too often as a. me,dium for deriving an income off
owners of land do not look after their property themthe 'land
selvesjibut leave it to the care of superintendents, and prefer to
make money in the .town by trading rather than by agriculture. So
it comes about that estates worth a lakh of rupees (Rs. 1^00,000)
are managed by inen on a pay of Rs. 25 a month; there
no intelligent fatming class, nor even a good class oi
is
superintendents;, the young man, after receiving his education,
seldom goes back to the farm, but soOn sees that the best chance
of utilising 'his education is at the Bar, Or else in Government
employ; the student at' an Agricultural College willrather take
a Government appointment worth Rs. 50 a month than devote
himself to the management of his' farm, or superintend that of
some one else ; and, lastly, there is a general impression that
everything pays better and is more dignified than farming. As a
well-to-do landed proprietor at Madura expressed it to me', " the
"cleverest son is sent to the Law, the next into Government
"employ, the dullest one goes to Agricullurp or else to Trade."
The following extracts may be given in support

in the past

;

,

.

;

'

"The

.

fault of our educational system

is,

that nothing in the scheme, of

^jj,^;,„"°'''°

" instruction sufficiently connects the knowledge to be accLuired by the son
" with the cultivation of the paternal acres."
(Sir Edward Buck's Minute
'

on Technical ^Education, 1886.)
"There is need of something more than a purely literary curriculum
" our graduates
have schemes by the score for reforming the Empire,
(Sir A. Macken't but no idea ,of exploitillga^d developing its resources."
zie's Minute on Techhical^ducation, 1890.)
" The education given has little or no connection with a lad's after-life.
" There is nothing, in it to teach him to farm, it does not teach him to
" observe, or think about, or think new thoughts about, his processes and
" products." (Mr. F. A. Nicholson on the Condition of Anantapur, 1887.)
.

.

.

.

.

fll,^^^^^^'^'
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Mr. F^-^. N^hoi-

"•"sop"",,-
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*Ihe

remedy and

its benefits.

Agricultural £ducaito)U

502. The present system of education is not suflScient to create
and maintain that interest in the cultivation of the land which
ought to be taken in an essentially agricultural country, and the
only way to effect this is to substitute Agricultural Education for
The advantages
a part of the present educational programme.
of such a course would soon be apparent, for, where so large a
proportion of those who are to be educated are brought up amid
rural surroundings, it must be simpler to bring before- thein objects
which are familiar to them in their e very-day life, than to instruct
them in the literature and history of a foreign country totally
different to their own.
The beniefit of a more technical course of
education is, that it maintain^ the connection between the teachijstg
which a lad receives and the calling which he is to follow in afterlife ; in no branch could this be more important in India than in

The teaching of the rudiments of science also is far
likely to lead to habits of observation, and of desire after
enquiry, than a purely literary training.
Even in the very
agriculture.

more

simplest form of education the illustration of the lesson by means of
the ordinary objects and operations of agriculture is the most ready
help, and is more likely than anything else to awaken the interest
of the scholar and to bring home the lesson to his comprehension.
Object lessons can nowhere find more apt illustrations,. Then
as we go higher in the scale'of education, the same subject is fertile
in ideas familiar to the pupil, and then it is that an effort should
be made to awaken his interest in the great industry, and tp
impart a knowledge of its principles which may he. of; use
to' him in his afteK-career.
Nor need this interfere with the
course of a lad's general education in reading, writing, &Ci ; it
merely helps his compf fehension by bringing before him familiar
objects, and gives him,. later on, the opportunity of utilising the
knowledge of those elementary principles which he has learnt in
his early days.
When, as I have shown, the problem of agricultural improvement is so great a one, it becomes all the more
necessary that early in life a sound teaching should be imparted
in the elements of agriculture, so as to enable those whose lives
will be largely spent in its pursuit to enter it with a fair understanding of its aims and guiding princiipleSi
,

'

Progress must at
first be slow.

503. The Agricultural Education of the masses, though it is
what must be aimed at, can at first have no immediate effect. There
are not merely, the scholars at the different grades of schools to
educate, but there are also the teachers, who will require systematic
instruction before they can properly direct the training of their
All this will require time to develop, but the sooner
pupils.
the work is begun the betterl In addition, there are landed
proprietors who require education in agriculture, there are the
future " agricultural experts " to whom the work of enquiry is
to be entrusted, and, lastly, there is the large class of subordinate
oflScials of the Land Kevenue Departinent, for wbom an agricultural training is an undoubted desideratum.

The

direction in

which Agricultural Education'

should proceed.

604. The existence
Education

is

to

of different classes for

whom

Agricultural

be provided in the near future points to the

The direction Agricultural Education should

take,
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necessity of beginning the work, not from the lowest level alone,
nor yet from the highest point alone, but from both simultaneously.
Just as it would be unwise to neglect Agricultural Education of
the higher type, and to provide merely for instruction of an
elementary nature, without seekinr; to improve the standard in the
future by the accession of men who have received a higher training, so would it be equaJJy unwise to delay the commencement
of the education of the masses until a fully competent teaching
element had been provided, which might cause the stream of
agricultural instruction to filter down from the upper to the lower
It seems to me that the best plan is, to make use of
classes.
such resources as at present exist, and to seek to improve them
by securing a succession of teachers who have received a higli'tilass training, and have in their turn become fitted to be the
instructors of other more elementary teachers.
In short, I think
that the work of high-class and of elementary instruction in
agriculture should go on simultaneously, and that no system will
be satisfactory which does not provide for both.
University training such as can be pi'ovided at Colleges and
special Institutions is requisite for the instruction of those who may
be fitted to occupy the higher posts of the Revenue Service, or to
enter the Agricultural Department as " experts " so also for those
who will become instructors at the High Schools and AgrieulAgain, for
lural Classes distributed throughout the country.
those who will occupy subordinate posts in the Revenue Department, or who may qualify as teachers of lower schools, sound
Agricultural Education of a more elementary nature will manifestly be called for also.
It is not, therefore, a questioti of whether education shall proceed from above downwards or from below upwards, but progress
must be made in both directions simultaneously.

A

;

505. Taking, for convenience' sake, the highest instruption first,
to dealwith such agricultural education as would be
imparted at CoUegies or special Institutions where agriculture
forms one of the subjects taught, and where students prepare for
The Poona College of Science
a University degree or career.
and the S'aidapet College at Madras, are instances of such

we have

Colleges.

,

,^

question arises at once, whether agriculture in its different
branches should be taughi at special Agricultural Colleges,
or whether it should merely form a part of the instruction
at existing Colleges where a general training in science is
provided. In its origin, Saidapet was representative of the former,
as Poona is of the latter.. After careful consideration, I express
myself as not favourable to the establishment, at the present
time, of special Institutions for the teaching of purely agricultural
subjects nlone, but 1 advocate rather the utilisation of existing Institutions where a training in science is given, and the tacking on of
reason for coming to this
aericnlture to the subjects taught.
conclusion is, that in the present state of agricultural knowledge in
India I luiich doubt whether there is adequate teaching power to

The

My

special

cone^gesS'
""J'^ed.
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provide instruction in the various branches of a complete agricultural course, and also whether, in a purely A<;ricultural College,
there would be sufficient employment for teachers of abilityiin those
departments of science alone which are connected with agriculture.
The Madras Agricultural Committee (1890) reported that the
results of agricultural education at the Saidapet College were
disappointing, and that the sole object of most of the students
joining tlie College was to obtain employment or promotion in
Government service, very few indeed of them subsequently
engaging in farming. The Poona College of Science, on the
other hand, has only had agriculture as one of the many branches
of science taught, and the results have, on the whole, been fairly
successful.
Within recent times the University of Bombay has
given recognition to the study by conferring a Diploma in AgriThe advantage
culture on students who pass in that branch.
which a general Science College, such as Poona, possesses, is, that it
can employ capable teachers of botany, chemistry, geology, &c.,
who, while not engaged purely for agricultural students (as would
be the case at an Agricultural College), nevertheless give courses
which such students can attend, and other courses which are
specially designed for them.
I am, therefore^ decidedly in favour
of this lattier system, for the preseilt at least, as against the establishment of special Agricultural Colleges, feeling, as I do, that
there is not sufficient call for the latter, and that adequate highclass instruction cannot as yet be provided in them.
Looting
to the future, it is possible that in time, perhaps, there will be
occasion for one or more central Colleges of Agriculture, biit there
will always be a difficulty in finding a central place, more especially as the agriculture of different parts is so varied.
For the
present I prefer, as I have said, the utilisation of existing Sbiencie
Colleges and Institutions,, tgi thiEv, establishnie.nt of any fresh one
specially for agricultural training.

506.

Teacbln^ Of
agribultiire
beneficial even if
not followed for
itB own sake.

I

have mentioned

t|ie

recognition which the University of

Bombay has given to the study of a,gricvilture, and the testimony
of men x)f long experience, such as Dr. Theodore Cooke, of Poori^,
is, invaria,bly, that unless a, teafihi^ig Ip8titu,^ipn be in some way
connected with the University it, is sure tq fail. No doubt, this
been noted
is, in great measure, consequent upon what has

3ai<^^P^^ ^"*^ elsewhere, viz., that the, aim of the students
not to study agriculture, for its own sake, but for the
sake of getting Government, employ qr, preferment. It is, of
course, unfortunate that this is so, and especially that it is
I do not
not merely a tendency but an alipost, universal rule.
think that there is much likelihood of a change, and therefore it is
better to. provide for, things as, -we find tliem, and. not as they

at
is

.

might

be.

It will

the Natives,

own

Jje

long, I think, bpfore we shall find, among
science who will study it for its

many workers in pure

eake.
So, too, wil], jiti be yfith agric,ulture.
If a lower ideal
has to be taken, it is nevertheless desirably to ensure, as far as
possible, that the training shall be that which is most likely to'be
of benefit to the men in the spheres which they will subsequently

AgricuUuval Colleges ^nd' thelXniversities.
occupy.
later on,

It would unquestionably be well that the men
beqome Land Revenue officials, and who in tl^eir

work are brought

in contact with
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conditions and,
surroundings, should get some knowledge of the principles of
agriculture during their earlier training.
Even if they do'ihake
the attainment of a University degree the main object, and study
agriculture in an academic way, it is more likely to be productive of good in the end than if theyhad followed a purely literary
course.
To take a single instance in Bombay the higher class
of Revenue officers, such as the Tahsildars and Mamlatdars, are
invested -with considerable influence in the distribution, of
advances for agricultural improvement (taccavi* advances), and
in the management of local funds.
It is obvious that a man of
this class who has had a good training in agriculture is very much
more likely to use that influence wisely, and to understand the
agri&ultural ireqiiirements of his district better than oiie.who has
had merely a literary training. Nor is the advantage confined to
Revenue officials only, for it would tell favourably also upon those
who did not go into Government emiployment ; they would; at
least, be fitted with a training which they could turn at any time
to practical account, viz., in the business of agriculture itself,
whereas a classical or literary education would not so qualify them.
I fear that one must not look for any great change in the aims
of students at Colleges and Institutions ; therefore, a greater
endeavour should be made to render the Institutions of as practically useful a nature as possible.
Seeing, too, the demand that
there is for the employment of officers in the Revenue Department, and that they are brought into close contact with the
cultivating classes, I consider that the call for the introduction of
agriculture into the educational system has been amply justified.
:

—
,

507, The next point is, in what form a University may give Becognuion of
recognition to the study of agrictiitllre;
At Bombay the fifrorts TiSversities. ^
to obtain a Degree in Agriculture were not completely successful,
and a Diploina was granted instead. Biit, undoubtedly, a diploma
will never be considered asi carrying' the same weight as a degree,
and this will certainly militate against the piirsuit of agriculture
as a study.
diploma is a sort of half-way house, better than
I do not think that it is
nothing, but riot thei equal of a degree.
satisfattofyi and 1 do not see why a University degree might not be
given for Agriculture just as much, ?6i iristance, as for Engineering.
I do not mean to iftiply that this improvement of Indian agri- ^j^^™_
culture is in any way dependent upon the conferment by the
Universities of an iagricultural degree but I do think that, seeing
how matters stand, thd granting 6f a degree would give a stimulus
to the study of agricnltufe which a mere dijiloma would fail to
produce.
I do not suggest, I should explain, that agriculture
should be studied as a subject by itself, and that a degree should
be given in it without reference to the different branches of science

A

;

connected with it, such as botany, chemistry, geology, and physicsf,
but I propose that, after successfully qualifying in these branches
5?e footnote page 81

384

Agricultural Education,

by the earlier examinations, a student should be at liberty to take
up agriculture as an optional subject in the final course for a
degree.
The

training at
College* mnit be
practlOE^ as well
as tbeoretioal.

508. Keturning to Colleges, it is not sufficient to give merely a
theoretical training in agriculture, but the instruction should be
accompanied by practical illustration. This can be accomplished

by having a Demonstration Farm attached to the College, where
the students may see the actual operations of husbandry, and
the cultivation of the different crops carried out. They should also
be taught to do the work on the farm themselves, or have a piece
of land which they can cultivate with their own hands.
This
may be sufficient for a College career or for a University degree,
but more is needed before a man can be turned out from a College,
and be fitted to manage a farm of any size or to superintend an
estate. It is in respect of the opportunities which it offers of seeing
practical work un a large scale that a Government Farm like
Bhadgaon can be of great use, and it would be well to make it a
condition that passed students of Poona or similar Colleges should
not be promoted to the management of a farm or estate until they
have spent some time in practical work on a farm like that at
Bhadgaon. The complaints of landowners, that they cannot get
competent superintendents, would in great measure be remedied
by a provision of this kind, and it would prevent men from leaving
the different Colleges with nothing but a theoretical knowledge
of agriculture.
Agricnltural
Glaflses attached
to High Schools.

509. Passing from Colleges to High Schools, we have to consider the Agricultural Classes which, in the absence of any special
College, have been established in several parts of India, and
are, as a rule, attached to the High Schools.
Those which
I visited were at Nagpur, Belgaum, and Nadiad.
With the firstnamed I was particularly pleased, and I am confident that it is
doing decided good. It is quite true that here, as elsewhere, the
prominent idea among the students is to get into Government employ, but it must also be remembered that in the Central Provinces
there is a steady demand for men who are to be employed in the

which

NagpuT.

Land Revenue and Settlement Departments, and it iscertainly
far better that the appointments should be filled up by those who
have had a distinctly agricultural training, and who have, possibly, acquired a decided interest in agriculture, than by men
who have followed a purely literary career. The former are far
more likely to understand the condition of the people, their wants,
and the ways in which agricultural improvement may be effected.
I was very much pleased to gee that the students at Nagpur
were obliged themselves to do the work of the farm attached to
the Agricultural class, and that, in addition, each one had a piece
of land which he cultivated entirely himself, and the crops of
which he was allowed to convert to his own use.
Demonstration
Farm is a natural and necessary adjunct of an Agricultural Class,
and on it there should be practical work carried out by the students.
If a certain area can also be devoted to experimental work it

A
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may

be a further advantasre, but all depends upon tbe superintendence available. Of 17 students in the Nagpur Class during
ISStJ-go, 14 passed well and obtained appointments as Revenue
Inspectors.
It is worthy of note, as showing the necessity of providing
agricultural education of a high character, as well as that of an
elementary nature, that the Nagpur Agricultural Class is depen-

dent for its teaching power upon the Poona College of Science,
the Principal and his two Assistants being passed students of that
institution.

At Nadiad the Agricultural Class is attached to the High Nadiad.
School, agriculture being an optional subject in the school "final."
The farm of the Nadiad Agricultural Association is utilised for
the instruction of the Class.
At Belgauni also, the Agricultural Class is attached to the High Beigaum.
School, and * farm of seven acres is utilised for it. The teachers
must have- passed at the Poona College of Science. Agricultural Classes are likewise attached to nine of the principal High
Schools in Bombay. Each of these is under an instructor who
has qualified either at Poona or at Saidapet, and who reports to
the Poona College.
The examination papers are set from Poona
College, and passed students are qualified to join the College.
The above instances show, if proof were needed, how necessary 'Vaiue of Poona
it is to maintain the agricultural teaching at the Poona' College supp^n"
'™°'"''in a high state of efficiency.
510. At High Schools more attention should be paids to the
study of physical science, and the instruction should also .-be
made more distinctly agricultural in its bearing than is the case
at present. Although there may not be the necessity which
exists in the case of Agricultui'al Classes and Colleges, for
having farms on which the scholars of. High Schools may
work, it is very desirable that rther'e should be what I may
best term Illustration Farms, on -which the scholars may see the
principal crops cultivated in the district, and have illustrated
to them in this way the leSsons which they are taught.
Illustration Farms of this kind will help to bring home the instruction
given and to give point and interest to it.

mghsohooia.

511. In Middle Schppls the elements of physical science should
be taught, and it would be well, .too, were more attention
given to -drawing.
I noticed, when present at an examination
at the Forest School, Dehra, a great lack of power on the part of
the students to represent by means of a figure any object about
which they were speaking. If drawing were more extensively
taught at an earlier stage of their education it would be a considerable gain.
Agricultural science might be introduced in
Middle Schools by means of text-books in the vernacular, so also
might elementary botany and physiology. There is no call for
farms in connection with these schools, but there might be a
few Illustration Plots, where some of the principal field crops
could be grown on a small scale, just for the purpose of illus-

Middle schools.

Y

24266.
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B

niustration.
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tratimg the lessons.
In the Central Provinces a scheme; is on
foot to establish School Gardens, on which the boys may work,,
and be allowed, as an encouragement, to keep the crop proceeds

themselves.
Primary

Schools,

Agrioultural
" readers," and
objeot lessons.

512- At Primary Schools the most that can well be. done in
order to further agricultural teaching is. to introduce ''readers,"

having familiar agricultural topics and illustrations as their
subject, and also to give " object lessons." In the latter, nothing
will be so quickly comprehended by the youthful mind as the
common every-day objects which a lad sees around him, and
none will be more familiar to him than those connected with
agriculture.
Sir Edward Buck remarked at the Simla Agricultural Conference that he had often watched the country
visitors to, the Indian Museum at Calcutta, and th^t there was no
show-case that attracted so much attention as those which
contained clay models illustrating the simple agricultural
operations in a village.
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will

life

Normal Schools
for teachers.

attracts,

illustrations

of those

is

the familiarity of the subject

be found in primary education,
are so apt as those drawn from the every-day

and so

who come

it

to recejve instruction.

513. Thpre remains but one other class of schools of which I
The teachers
Normal Schools for teachers.
cannot all go through a special training in agriculture, seeing
that agriculture is but one of several subjects which they will have
to teach, but it is very desirable, and, indeed j necessary, that they
should receive sufficient instruction in it themselves to be able
to understand and to intelligently teach out of an agricultural
text-book.
To merely, teach agricultural principles as a lesson
to be committed to memory, but not to comprehend what the
words mean,. is utterly useless. Therefore, there should be some
provision for the special instruction of teachers in agriculture,
whereby they may obtain a sufficient knowledge of the subject
At Nagpur,
to enable them to teach it to their scholars.
arrangements have been made for a special Class for teachers
in connectipn with the Agricultural Class held there, and
probably similar arrangements could be made elsewhere for the
instruction of the teachers of Primary Schools.
In some parts,
the Central Provinces for example, peripatetic lecturers have
been engaged to go from place to place, and to hold classes
specially for this purpose, but the agency has, I believe, been
found rather an expensive one.
Whether this or some other
plan, such as that adopted at Nagpur, of forming a special. Class
for teachers, be the better, depends much, upon the facilities
which already exist for giving instruction. It is significant,
however, that in England (where at the present time a strong
move is being made in the direction of technical agriculturd.
education) the same necessity has been felt of educating the
It
teachers of Village Schools in the rudiments of agriculture.
is recognised now, more or less generally, that, while agricijltural
education of a high class will be needed, there is not miich to
shall speak, the

Training,

of.

— Text-books.

Teachers
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be expected so far as those now actually engaged in farming are
concerned, but that it will be in the training of the young and
rising generation of future farmers that the benefit of an agricultural education will be found.
In India, as in England,
attention must, therefore, be sppcially given to the training in
agriculture of those who are to instruct the future generation
of cultivators, and the teachers in Primary Schools ought to
show their capability for doing this.

A

inanifest need is the issue of Agricultural Text-books
514.
and Agricultural Primers.
few of these do already exisK
The best known is Mr. J. B, Fuller's " Agricultural Primer,"
originally written for the North- West Provinces, and. subsequently re-written and adapted to the Central Provinces, upon
Mr. Fuller's transference to the latter. This, little book is
simply and admirably written, and in its 100 small pages it
contains a mass of useful inforjaiation set out in quite an
elementary way.
The Primer has been translated into Hindi,
Mahratti, and Uriya.
More recently, an agricultural Text-book, suited specially to
Southern India, has been prepared by Mr. C. Benson, Assistant
Director of Land Records and Agriculture, Madras, and
Mr. C. Subba Eow, the Sub-Assistant Director.
One or
two other Text-books or Primers have also been issued by native

A

The need of
Agricultural
Text- books.

.

agriculturists.

But very much more
The conditions of

needed than a text-book here and
agriculture are so divei'sified that any
such book, if it is to keep its elementary nature, can be applicable only to quite a limited area.
As Mr. Fuller says in his
is

there.

preface,

—when he came

to revise his North-AVest

Primer and

to

adapt it to the Central Provinces, he had to re-write fully
two-thirds of it, and he adds that not one book for the whole
of the Central Provinces, but at least one for each of its
divisions, is needed.
The same is true for any other Province of
India, and thus there is urgent call for simple but reliable and
I bok to the appoint
applicable text-books upon agriculture.
ment of " agricultural experts " i*nd ^he co-operation of a
" scientific adviser " as likely to help greatly in this necessary
and important work.

11*

One of the difficulties in the way of spreading education
1
T-,
^1
undoubtedly, language, or rather the multiplicity ot languages,
I noticed this when I was at the Forest School at Dehra, during
the Jiolding of an examination there.
In the higher Classes
instruction is given in English, but the teaching is in the
The answers
vernacular (Hindustani) for the lower Classes.
given by the pupils in the vernacular Classes were brought out with
far more readiness than by the senior students, and it was often
hard to make out whether the latter did not know the answers
or whether they merely did not understand the questions.
text-book in English
It will be Just the sarhe with text-books.
will not be understood like one in the vernacular, and it is far
more likely to be learnt off as a lesson and committed to memory.

11-n,
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and the same Province several different languages and
and the text-book will have to be translated
into each. At the present time there are in use in Colleges in
India, books such as Wrightson's " Principles of Agricultural
Practice," Warington's "Chemistry of the Farm," Johnston
and Cameron's " Agricultural Chemistry and Geology," all of
them capital books in their proper application, but not at all
intended to meet the special case of Indian agriculture, and,
indeed, even calculated to mislead the Indian student in many

Even

in one

dialects will be spoken,

important points.
Vernacular textbooks.

Where

the differences in agricultural practice

between England and India are so great, dependence ought -not to
be put on English text-books only, but India should supply its
own. That this has been done to so small an extent in the past
is a proof of the need of paying more attention to the furtheriug
of agricultural education.

Teaching of
agricultural
-chemistry.

516. I have spoken in Chapter XVII. (paragraph 423) of the
teaching of agricultural chemistry as a special subject, and have
expressed my belief that, though useful as an adjunct, I do not
anticipate any great results to follow immediately from it.
Nevertheless, it is a subject which should quite rightly enter
into a regular agricultural course, such as is given at Saidapet
or at the Poona College, or into that of the Forest School at

Dehra.
Relation ot
" scientific
adviser " to
agricultural
education.

517. The relation of the proposed " scientific adviser " to the
conduct of agricultural education throughout the country has also
been spoken of in Chapter XVII, (paragraph 428), and was dwelt
upon at considerable length by the Simla Agricultural Conference.
I do not think that, if a " scientific adviser " be
appointed, his connectioij with education can be anything more
than of a very general nature., Certainly he can never exercise
any control over education, or prescribe on what lines it is to
run. The most he can do, it seems to me, is to generally watch its
progress, and, possibly, to throw out suggestions for its improvement, but more he can hardly do, even had he time for it, which
he most certainly would not have. Again, it would be inadvisable to have ai^y conflict of authority between the Agricultural
and the Educational Departments, and on this account, too, I
think that the " scientific adviser " could do little more than express
:

when asked, or make, as occasion permitted, some
suggestion as to the line which agricultural education should

his opinion

take.

518. The question next arises granted that there is a need of
men more agriculturally trained, what inducements are to be
:

given to them to pursue the study of agriculture? If young men
go to other employments because there are no openings for them
in agriculture, how are these openings to be rnade ?
Only by
giving as good " prizes " for agriculture as for the Bar or for
Government eipploy. The Land Revenue Admiaistration needs
a regular supply of men to fill posts in it ; Land Revenue Inspectors are required whose business is with the people in their

Encouragement

to

Study of Agriculture.
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agricultural relations, and who have to do with the soil and the
crops.
Surely those best fitted are the ones who have had an
agricultural training, and the administration of matters con-

cerned with the land will be best carried out by the men who
understand agriculture best. In England a land steward is not a
man who is taken out of a bank, or who has done no more than
take a high University degree in classics or mathematics.
So
should it be with Land Revenue Inspectors they should be men
who have passed through the Agricultural Classes, or through
Institutions that give a training in agriculture.
In the course of
my tour I met many Inspectors whose mind seemed to be quite a
blank on the subject of agriculture ia other parts, as in some
districts of the Central Provinces., I found them to take a decided
These latter were men who had passed
interest in agriculture.
through Mr. Fuller's Agricultural Class. In Bombay it is now
provided that all candidates for the staff of Inspectors of Village
Records must qualify by passing a course in agriculture.
I cannot put these views iato better general terms than those
adopted in the following two Resolutions adopted at the Simla
Agricultural Conference, in October 1890.
;

;

—

It is highly desirable that the claims of men trained in
Agriculture to appointments in the Revenue and cognate Departments should be as freely recognised a,s those of men trained in Law, Arts,
and Engineering.
Resolution VII. That where appointments in the Revenue or cognate
Departments are made on the result of competitive examinations, Scientific
Agriculture should be included as an optional or necessary subject in the
examination course.

Resolution VI.

Scientific

—

The Forest Depatrtment has for some time past felt the
necessity of having better-educated men to occupy the post of
Sub-Assistant Conservator. Efforts are now being made to effect
an improvement in this direction, and the introduction of a more
agricultural education among these men would qualify them
better for their work.
Lastly, as regards the hereditary class of. keepers of Village
Records \patwaris), it would be a clear advantage i£ these men,
whose office passes on, as a rule, from father to son, were in their
early life to receive a training in the principles of agriculture,
and also in drawing, instead of having, as is now the case, to be
formed into special Classes later on in order to learn their particular

Forest students.
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work.

519. It

may be

of Natives for
J 1
provided.

desirable here to summarise the different classes
agricultural education should be specially

whom

•

•

(1.)

" Experts
Subordinate

" of the Agricultural Department.

officials of the Land Revenue, Settlement,
Forest, or cognate Departments.
(3.) Teachers of agriculture at High Schools.
(4.) Teachers of Middle and Primary Schools where the
elements of agriculture are taught.
(5.) The youth of the cultivating classes.
(6.) Non-official landed proprietors (z'^miWar*, &c.).

(2.)

B B 3

classes oi Natives

a^imiturai
education
needed

is
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520. It now remains for me to note briefly upon the Agricultural College, Classes, and other Institutions which I visited.
To take, first, the Poona College of Science, so far as its
agricultural course is concerned.
This college in its agricultural branch is virtually the Agricultural
College of the Presidency, and those who have had anything to do with it
know how greatly its success has been the outcome of the devotion of its
energetic |*r^ncipal, Dr. Theodore Cooke. Successive Governors of Bombay,
and more especially Lord Beay, have also interested themselves greatly in it.
I-have afready made numerous references to it, and have shown what a large
amount of the agricultural teaching already given throughout the country
owes its origin to Poona. The College has the advantage of being affiliated
to the Bombay University, the latter, giving a diploma in agriculture. The
students have the further benefit of the farm attached to the College, and
are lodged close to the farm, spending some time on it every day. The course
is a three years' one.
Mr. MoUison, the Superintendent of Government
Farms in Bombay, teaches agriculture for two months in the year here.
In the first year mathematics and natural science, (heat, botany, and agriculture) are taken up in the second year, higher mathematics, natural
science (chemistry and systematic botany), veterinary science, and agriculture
in the third year, natural science (agricultural botany, geology, and
chemistry with analysis), surveying, veterinary science, and agriculture.
The main points that strike me in this scheme are, firstly, that I think it
would be better to let students qualify in general science subjects before
passing on to the more special one of agriculture and, secondly, that I
would not Mmper an agricultural student's progress by keeping him at a
non-agricultural subject like mathematics for a second year. It is quite
right that a man should reach a sufficient qualification in mathematics and
physics, but I would let him get this done in the first year of the course,
Also, it is well that he should
arid npt to be troubled with it further.
attain a sufficiently high standard in general science subjects, such as
chemistry, botany, and geology, before he enters on the special study of
agriculture. Agriculture might be taken the second year, and be naiade the
principal subject during the third year, when, too, it would be quite early
enough to take up veterinary work.
"What I should suggest would be
;

;

;

:

First Year's Com-se.

Mathematics.

Elementary Botany.

Physics.

Eleittentary Geology.

Elementary Chemistry.
Second Yedr's Cowrse:

Chemistry (Theoretical

and

Drawing.
Agriculture.

Practical).

Biology.

Third Year's Course.
Agricultural Chemistry.
Agriculture.

in looking over the syllabus in agriculture,

Surveying.
Veterinary Science.
it is

clear to

me

that

it

has been

drawn on an English and- not on an Indian model. Thus, practices such as
"paring and burning" and "warping of land" are mentioned; manures
such as sulphate of amiconia, dried bloo'd, soot, and artificial manures,
none of which have any place in Indian agriculture, are introduced the
requirements of " fattening animals " are supposed to be learnt, and this in
a country where no fattening pf animals whatever is carried on. On the
;

other hand, many subjects which have a special interest in Indian agriculture
are omitted, such as canal and well irrigation, Icankar, oil-cake refuse, g'^i, &o.
r- The principal requisite for the Pooua course is, to my mind, to make provision that the students have more acquaintance with the practical side of
agriculture, either by themselves working upon the farm, or by haying a
portion of land which they may cultivate themselves, or else by spending a

Poona

College

—S(tidapet
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College.

upon the large farm at Bhadgaon. Certainly, too, bjsfore men
pass out from Poena to take charge of estates, they ought to have previously
qualified by a residence at the Bhadgaon or similar {arm.
Attached to the Poona College is a "V'eterinary Hospital, where animals
are treated and Classes are held. Still later, an important branch has been
added by the Government of India, a Bacteriological Laboratory having
been started and put under the management of Dr^ Lingard, with the view,
principally, of studying the important matter of cattle diseases in India.
certain time

521. At Baroda great advances haVe been made lately in the
development of agricultural education, and the Gaekvrar has

shown great

Veterinary
'lospitai.

Bacteriological
laboratory.

saroda coUege,

interest in the subject.

An

agricultural branch of the Baroda College has been formed, and is
affiliated to the University of Bombay for the diploma in agriculture.
Mr. T. H. Middleton, who passed a distinguished career as a student at
Edinburgh University and elsewhere, has been appointed Professor of
Agriculture, and Demonstration Farms have been started under his
guidance. The students are to reside on the farms. This College and
the Poona College of Science, will constitute the two Agricultural Colleges
of the Presidency.

522. The other Bombay Agricultural Institutions which I
were the farms, or rather fields, in connection with the

visited

Agricultural Classes attached to the High Schools at Belgaum
and Nadiad. As mentioned a little before>Athere are Agricultural
Classes attached to nine of the High Schools in Bombay.

At Belgaum, bursaries of Bs. 4 per month are paid out of the local Belgaam.
funds, and are tenable for three years. The field is seven acres in extent,
and the out-of-pocket cost is Ks. 240. a year, which the Municipality gives
as a grant. Theoretical instruction' is given in the High School to the
better and English-speaking classes, while, for the others, text-books in
Mahratti are provided
the lads work three hours a day on the farm.
The teachers must have passed at the Poona College.
At Nadiad the farm of the Agricultural Association is thrown open to the Nadiad.
museum,
students attending the Agricultural Class of the High School.
with specimens of crop products, implements, &c., is attached.
:

A

523. Passing next to Madras, the Saidapet College calls for
Its history has been dealt with in the last
chapter (see paragraph 488), and now I have only to remark on
what I noticed when 1 visited the College and Farm.

special attention.

Of the unsnitableness of the Saidapet Farm, either as an experimental or
even as an educational farm, I have already spoken, and, after having seen
it, I am not inclined to regard at all favourably its proposed extension,
farm for teaching purposes.
Owing to the constant change of policy pursued by the Madras Government with respect to the College and Farm, these have labpured under con-

•even as a

siderable difficulties
and although the Farm had, at the time of my visit,
heen given up, with the exception of a small area, the future of the College
was in a very unsettled state. Originally started as a purely_ Agricultural
College, Saidapet has now become little more than a general Science College
for Madras, at which agriculture inerely forms one of a number of subjects
ialight. This is abundantly clear from a perusal of the syllabus adopted. The
;

agricultural course contains far too many subjects, and, to all appearance,
far too great attainment in these is expected, Mathematics (including
trigonometry and logarithms), mensuration, statics, building -materials
and construction, physiography, forestry, and other subjects find a place,
along with agriculture, agricultural chemistry, and veterinary science.
If properly carried out, the syllabus would involve each man being turned
out a master of the particular branch taken up the veterinary programme,
;

B B 4

Saidapet College,

Agricultural Education.
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for instance, ought to
qualifications

demanded

make a man a
in. statics

qualified veterinary surgeon

;

the

would only be attainable by a very few,

and it would be far bettpr to confine this branch to elementary mechanics,
with special application to machines used in agriculture the syllabus in
agriculture is largely occupied with subjects that come more properly within
the domain of agricultural chemistry. The general conclusion forced on me
was, that a syllabus had been framed with the intention of comprising all
the points about which knowledge had been obtained by men of science all
over the world, and that the teaching was expected to embrace all these as
far as possible. In short, an ideal syllabus was set, and the teaching had to
be worked up to it, instead of the syllabus being set according to the
standard of the teaching, and to what might fairly be expected of the students
The result of such a treatment must be to inake the men rely entirely on
books, and upon getting them up by heart. So I was not surprised to hear
that the students did no practical work upon the farm, or that they turned
out in most cases inefficient superintendents of farms when they left the
;

College.
syllabus should not be

A

pupils,

for

it,

framed so as to be far above the heads of the
and appal them with the array of all that they have to get up
but it should be set so as to be an index of the requirements which

the education given could fairly supply.
The main point to determine with regard to the Saidapet College is, I
think, what its future is to be. Is it to be an Agricultural College? If so,
the course ought to be a more purely agricultural one, with superfluous subjects struck out, and practical work substituted for them. If, however, it is
to be a general Science College, then let this be clearly understood, and let
agriculture merely take, its place as one of tie subjects taught.

524. The Central Provinces do not possess any Agricultural
College, or even Science College where agriculture is made a
The nearest approach to this is
special part of the instruction.
the Agricultural Class at Wagpur, of which I have already spoken
favourably.
Nagpur Agriouitnrai Class.

At the time of my visit there were 38 students, 10 of whom were
boarders, andmost of them Brahmans. The principal object of the students is
here, as elsewhere, to get Government employment, but in these Provinces
there is a decided want of men to fill subordinate posts in the Land Revenue
and Settlement Departments. In the previous year 14 of the 17 passed
students of the Class had obtained positions as Land Revenue Inspectors.
prominent feature in the training is, that the students are obliged
themselves to engage in manual labour on a farm of 20 acres attached to
the tlass. The Nagpur Experimental Farm is also available for the
instruction of the, Class, and, in addition, each student has half an acre of
land which he cultivates himself, and the crops off which he is allowed to
have. Unfortunately, owing to the difficulty of getting men and labour
just when they are wanted, this cultivation is somewhat hindered, but the
students take a decided interest in it.
certain number of the scholarships of the Educational Department are
tenable at the Agricultural Class, the course extending over two years.
The teaching agency is entirely supplied from the Poena College of
Science.
I thought the arrangement of subjects taught, and also the syllabus, very
satisfactory indeed
there were no superfluous subjects, and all of them
had a direct bearing upon the principal subject, agriculture. They comprised agriculture, elementary chemistryj botany, geology, elementary
veterinary science, land surveying, and drawing. Thus, it will be noticed,
the students did not have their time taken up with nou-agricultural subAt the end of each week a written examination is held, and, as the
jects.
instruction is given in English, it is found that the plan of having the
weekly examinations is very useful in familiarising the students with
expressing themselves clearly in English. There are small laboratories and
a.museum and library. All that there was was excellent of its kind, though

A

A

;

Nagpur Agricultural Class—^Forest

School, Dehra.
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on a very limited scale. The Class at Nagpur illustrates the difficulty
which language presents to the spread of agricultural education. So far,
teaching has been given only in English and with English text-hooks, bat
arrangements are being taade to have a vernacular Class

also.

'

525. Bengal possesses no Agricultural Colleges, or educational

Bengal.

where agriculture is specially taught. Instead of
this, it had been at one time the practice to send selected Natives
to England to study agriculture at the Cirenuester College.
Institutions

This has, however, now been aband(jned.
In place of it, it is
proposed to have ai; agricultural branch at the Seebpore College
of Engineering, near Calcutta, and to utilise the Seebpore Experimental Farm which adjoins the College.
In the North-West Provinces there is no Agricultural College,
p^^^^f
nor special provision for the teaching of agriculture.
In the Punjab the only step in an agricultural direction has Punjab.
been the establishment of a Veterinary Sciiool at Lahore. Thi^ veterinary
College, Lahore.
was started
1882, and has been decadedly successful.

m

526.
School

The
at

last institution that

1

need mention

the Forest'

is

Dehra.

This, though not a College for imparting instruction in agriculture, has,
some ways, nevertheless, an agricultural bearing.
There are courses for Foresters (conducted in Hindi), for Rangers (in
English), and for the highest grade, that of Sub-!A.ssistant Conservators.
The number of students is abotit 70, and the expeliditure, which amounts to
about Rs. 33,000 yearly, is debited to the various Provinces who send up
students to be trained.
Every year some twenty men qualify as Rangers,
and, after five years' service, they are eligible for Sub-Assistant Conservatorships as vacancies occur. It is almost unnecessary to say that out-door
instruction f 6rms an important part of the course. The scheme of instruction drawn up appeared to me to be an excellent onej and the teaching, in
the main, to be very well given. For instruction in chemistry, botany, and
entomology, the school depended until lately upon lectures given during a
few weeks by non-resident lecturers. There is, however, a very suitable
chemical laboratory at the school, and, as explained in an earlier chapter,
it is hoped to provide shortly for regular instruction in agricultural
in

chemistry.
I happene.l to be at Dehra when the sessional examinations were going
on, and was allowed the opportunity of putting several of the students
through tiva voce examinations in botany and chemistry. I can speak in high
terms of the degree of proficiency attained by the students in the former
subject.
The students whom I examined were especially well acquainted
with vegetable morphology, and had evidently received a very careful
The
iraining.
Their knowledge of chemistry was, however, poor.
groundwork of the science had not been thoroughly taught them, and
while they could answer some of the more advanced questions, simpler
ones, such as the definitions of an acid, an alkali, and a salt, were not known.
1 was chiefly struck by the fact that the teaching in chemistry didnot
seem to have been directed to those points whichwould be most useful
For instance, I do not remember that any
to the men as forest officials.
one could give me a clear idta of the composition of leaves, or of the
different forms of combination in which carbon exists in vegetation.
In listening to the examinations in other subjects I was struck by the
inability of the students to draw any figures by which they might illustrate their answers
also by the need that existed for more out door
examination the students did not seem able to describe clearly such
operations as that of digging a well, making a road, bridging a channel
Undoulstedly they experienced some diffl(nullah), blasting a rock, &o.
,

,

'

;

;

^"^^J^^"*"""'
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culty in expressing themselves in English, and seemed to be always trying to remember something out of a text-book.
There were what seemed to me marked defects about the examination
itself, though I believe that these have to some extent been since remedied.
Thus, the examinations ought not to be conducted (as they used to be) by
the teachers of the school alone a student, after failing once, should not be
allowed to go in for a special examination a short time afterwards and try
to pass then
and, thirdly, far too much time was taken up by the examinations.
The one that I was present at for a time was fixed to last from
March 5th to March 29th, and was entirely of a viva voce nature. During
its progress all the work of teaching was disorganised and, in fact, suspended except in one Class. I sat ont the third day of the examination in
forest engineering, itself a subsidiary subject, and I felt that it was quite
impossible for any examiner to keep up his interest all this time. Halfan-hour's vivA voce examination is more than enough to ascertain a man's
real knowledge of a subject, and 1 should like to see this supplemented
by written periodical examinations. These are points which can readily be
remedied, and it is but right that I should say I thought very well of the
teaching as a whole. There is a demand for a better class of men to fill the
post of Sub- Assistant Conservator, and it is very desirable to maintain the
instruction at the Forest School in a high state of excellence, so that the
men sent out may have a more intelligent view of their duties.
The
introduction of a more agricultural element, even if by the teaching of
agricultural chemistry alone, is likely to give the students a better idea
of the important connection of their work with the improvement of agri;

;

'

'

culture.

CONCLUSIONS.

627.

coNCLTOioNs.

The spread

of education will be an important element in the

It will do much to remove the
"
"
and custom, which prevent procaste
prejudices attaching to

improvement of agriculture.

gress in agricultural methods, and

it

will give rise' to a

more

intelligent farming class.

In a country where, as in India, agriculture is the chief employment, Agricultural Education especially should be encouraged.
Until lately the tendency of education has been in a purely
literary direction,

and has turned attention away from the land

rather than towards

it

;

the fault can

substituting Agricultural

educational programme.

now be

best remedied

The work must proceed simultaneously

from above downwards and from below upwards.
instruction should be

by

Education for a part of the present

given in

Elementary

Primary Schools by means

of

" readers " and " object lessons " which introduce familiar agricultural subjects.

In Middle Schools the elements of physical

science, the use of Agricultural Primers,

accompanied by

Illustra-

tion Plots on which the ordinary farm crops are grown, should

form part of the instruction.

In High Schools more attention

should be given to pHysical science and to agriculture, and lllus-
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Conclusions,

Farms

(ration

or fields should be attached to thp Schools.

Agri-

cultural Classes should be established where Colleges or Institutions

that specially teach agriculture do not exist, and these should

have Demonstration Farms attached, and land on which the pupils
can themselves work.
Special attention should be directed to the agricultural education given in Colleges, in order that the teachers supplied to

Schools and to Agricultural Classes
th

the

t

may be

High

may be well-trained men, and

Land Revenue, Agricultural, and cognate Departments
supplied with subordinate officials who have studied

agriculture, both theoretically and practically.

do not consider

I

it

advisable to establish special Agricultural

Colleges, but I think that

it

would be better

to utilise existing

Colleges of Science and to form agricultural branches at them.
,

by making
a degree, and

Universities should encourage the study of agriculture
agriculture an optional subject in the course for
the claims of

men who have

passed in agriculture should be fully

recognised for appointments in the

Revenue and cognate Depart-

ments.

There

is

great need of Agricultural Text-books suited to the

circumstances of the different parts of India, and these should be
in the vernacular as well as in English..

528.

RECOMMENDATIONS.

eeoommendaTIONS.

That General Education be extended among the

agricultural

classes.

That Agricultural Education form a part of the general educational system, and be introduced as a prominent subject in the
Schools of the country.

That Text-books on Agriculture, adapted

to the different parts

of the country, be prepared as early as possible.
That encouragement be given to the higher study of Agriculture

by

recoo^nising

more

fully the claims of

men who have
Land

passed in scientific agriculture, for appointments in the

Revenue and cognate Departments.
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CHAPTER XX.

CHAPTER XX.

AORICTJLTURAL

AGRICULTURAL DEPARTMENTS.

DEPARTMENTS.
Scope of this
chapter.

529. The previous chapters have of necessity been concerned
largely with the work of Agricultural Departments, considered
There
under the different heads selected for those chapters.
remain, however, some few matters which may be usefully discussed, but which do not come specifically under any of the
foregoing heads.

These

T shall

treat of in this concluding

chapter.
The

training of
junior Civilians
in agriculture.

530. The origin, developrhent, and general history of AgriDepartments in India have been narrated in Chapter I.,
as well as their scope and aims.
But their constitution has not
been fully dealt with.
One of the most important matters, to my mind, and one to
which, it seems to me, far too little attention has been given
in the past, is the early training of the men who are to form the
personnel of Agritultural Departments, and more especially of
cultural

who may

those

in future be appointed Directors of Agricultural

Departments.

RecommendaFamine

tions of

Commissioners,
1880.

The necessity of guiding in a more scientific and more agricultural direction the training of India,n Civil Servants who may,
later on, occupy posts in Agricultural Departments, impressed
itself strongly upon the Famine Commissioners in 1880, and has
also been made the subject of representations by successive
The Famine Commissioners laid conSecretaries of State.
siderable stress upon the training of junior Civilians in agriculture,
and they recommended
(1.)

That more weight should be given to natural and
physical sciences in the open competitive examination.

(2.)
s

That agricultural and organic chemistry should replace
some of the compulsory subjects in the intermediate
and final examinations of probationers for the Civil
Service.

(3.)'

That candidates who distinguish themselves in these
subjects should, further, be allowed to spend an additional year in England for the purpose of studying
agriculture
the time to count as service on two;

thirds pay.
(4.)

That these selected

officers,

after a period of service

in the ordinary line in India, should be enlisted in the

Agricultural Departments.
(^5.)

That, in the meantime, a few selected junior Civilians
should be sent to England, after five years' service, to
study for a year or more at some School of Agriculture.

Training of Junior Civilians.
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Although these proposals had a great deal to recommend them,
there were obvious defects which the Government of India, with,
I think, much justice, pointed out in their reply. It was urged that
a knowledge of agriculture could only be of special value to a few
in the Civil Service; that a Civilian must first be fitted for ordinary
executive and administrative functions, and that his probationary
training in England should be framed with this view.
It was
impossible that a man could get more than a theoretical or book
knowledge of agriculture by the time that he passed his final examination, and what knowledge he ciuld get would not be applicable
So the Governto the pec^iar conditions of Indian agriculture.
ment of India objected to giving any agricultural traininfjj to
Civilians previous to their arrival in India, but they favoured any
measures to arouse interest in the subject of agriculture, and

The GoTermaeat

cons^uently endorsed Mr.

Ilbert's recommendation to admit
chemistry as an optional subject of the final
examination, along with botany, geology, and zoology.
The
Government of India further proposed to give definite privileges
to officers selected in India, to induce them to undergo an
agricultural training in India, viz., by allowing men selected by
Local Governments to take furlough after five years' active service
(instead of the usual eight years), and by authorising. Local
Governments to select one officer every two years to go on
furlough to England to study agriculture. Lastly, they considered that every Revenue officer should have a rudimentary
knowledge of Surveying, as practised in India for the purposes of

agricultural

Land
To

Settlements.

these proposals the Secretary of State gave, in December ||^[5fJ^Mon,
He allowed agricultural chemistry to Desember 1883.'
1883, a general approval.
be an optional subject in the final examination. But he objected
to the withdrawal of officers from their duties in India, and
declined to lay down any general rule, though consenting to act,
in special cases, in the spirit of the above proposals when Local

Governments submitted

special recommendations.

the outcome, agricultural chemistry became, and now forms ^^^J^'J'
an optional subject in the final examination, and a limited number subject of the
of Civilians have been sent home to study agriculture at the Ciren- tion."*™°*'
cester College ; also, something has been done to provide instruc-

As

tion in

Surveying to Revenue

officers.

I My conclusions.
531. With what has been done I can, in the main, agree.
do not think it is possible to send out Civil Servants who shall be
I lecognise (as I have expressed
practical agriculturists also
myself in Chapter XVL, paragra[)h 408) th-it the Service demands
other requirements in its members than that of being agriculturists,
and that a man must learn primarily to be an executive and
I do not think, therefore, that practical
administrative officer.
agriculture can usefully be included in a probationer's examination.
I can, further, see that there are objections to keeping a
man in England a year longer for the purpose of studying agriculture
and, besides the fact that the time is too short, and that
Indian agriculture is very different from English, there is the
;

;

Agricultural Departments.
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Keoessity ot
giTing more
weight to the
study of Natural
Science.

consideration that a man would, by so doing, get out of the
regular line, and thus raise difficulties as to promotion, time of
service, pay, &c.
But I do endorse most thoroughly those
recommendations of the Famine Commissioners, and of the
Government of India, which have for their object the giving of
more weight to the study of Natural Science. I maintain that
what is needed is not so much to have men, or I will say Agri*cultural Directors especially, who shall be practical agriculturists,
but to have men of a scientific turn of mind, who have some knowledge of what science has accomplished in the past, and of what
it is likely to effect in the future ; men who will have feme appreNow, this
ciation of scientific work and of workers in science.
can only be gained by an early training in scientific "subjects,
and, although the details of agricultural practice can be acquired
at a later date, the pursuit of scientific methods and their application to practice cannot.
I have been much etruck in India by
the almost complete isolation in ideas of the few men who have
gone out to the country possessed of some knowledge and appreThey have, as it were, stood almost
ciation of natural science.
alone, unappreciated, or, rather, not understood, by their more
Yet I can see quite well
classical or mathematical' brethren.
that, among the men who have done most to help on agrieult'ire,
in many cases the impulse has been given by their love anft
I think that the tendency of
appreciation of natural science.
modern education to proceed in the direction of a more liberal
and scientific training will carry with it important results which
will indirectly influence even Indian agriculture, and that, with
the coming of more Civilians to India who have had a certain
amount of training in natural science, a class of men will be
obtained whose presence will aid the improvement of agriculture
by making the application of scientific methods more easy, and
better appreciated.
-

I think, accordingly, that the giving of more prominence to
scientific subjects, both at the open co'mpetition and at the later
examinations for the Civil Service, would be attended with
decided benefitj and that from the men who have distinguished
themselves in this branch some might be selected who would
subsequently prove useful officers in the Agricultural Depart-

ment.
Agileultural

chemistry at the
final examination.

532. As

to agricultural chemistry,

now an

at the final examination, although I am, as
obliged to allow that many candidates take
with the view of swelling the total of the

optional s^lyect

an examiner myself,
up the subject purely

marks that may stand
opposite their names, I have every year, so far, found some few
men who have shown more than a passing interest in it, and
who, if opportunity were given them of subsequently turninotheir attention in an agricultural direction, would, undoubtedly,
be able to derive and to impart benefit from their study of
It is men such as these who
agricultural chemical principles.
should be noted when they have done well, and it is from them
that the future Agricultural Directors might advantageously be
selected.

Employment of Junior

Civilians in Agricultuml Departments.
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533. But it is not endugh to merely note such men
it is Employment of
necessary, too, that they should, on arrival in India, be brought junior Civilians
in Department
into contact with agriculture and its conditions, and be encour- of Land Becords
and Agriculture.
aged to study it in its varied relations.
It is universally acknoTVlfedged that a young man on his first
coming out to India is, to put it broadly, of very little use.
He cannot be entrusted with any post until he has got to know
something of the language, the people, and the district where he
is.
As a Collector ol" experience told me, " the host thing is to
" send the new comers out into the fields for four months or so,
" and then they may begin to pick up something." If, on the
other hand, they are left to gather their experience in the courthouse (cutcherry) they soon lose the little agricultural knowledge
they had, and never get to understand thoroughly the conditions
of the people and of their agriculture.
It would be well, therefore, that when men come fresh to the
country a certain proportion should be drafted into the Department
of Land Records and Agriculture, and in this way come to know,
at the opening of their career, something about the country, the
people, the crops, the system of Revenue Administration, and
How, I might well ask, is
the agricultural conditions' generally.
a man to be expected to understand the important issues involved
in the establishment of
Fuel and Fodder Reserves," if he has
not had some insight into the circumstances which call for their
creation ?
At the same time, these junior Civilians might be instructed in the principles of Land Surveying. At the departmental Departmental
examinations, after arriving in India, men are examined upon examinations in
agriculture.
the local tenure system, and upon the law of the district
where they happen to be fixed but why should they not be
examined upon the local agriculture also ? I think that this would
be one of the best ways of picking out the men who showed an
interest in agriculture, and who gave promise of being able to
If Agricultural Directors were selected from
deal well with it.
men who had undergone some training of this kind, instead of
being chosen (as at present) without any or with very little regard
;

'•'

;

to their agricultural

knowledge or powers, it would be very much

better for agriculture.
It would also be a usefjil stimulus to these men if encourage- Encouragement
to study agriculment were given them to study agriculture in other countries ture when upon
furlpiigli.

when absent upon furlough.

534. It is not only in the method of ^selecting Directors pf Sii^rsof'
Agricultural Departments that a better system should prevail, ^f^^^^^
but it appears to me that there should be some alteration as
regards the position which a Director occupies, and chiefly in his
A t present the
relation to the existing Revenue Administration.
description I have heard applied to the Director, that of being a
He has no
"fifth wheel of the coach," is very near the truth.
administrative powers, and can only act as an adviser ; he has not
even the power of fining or of dismissing an Inspector who does not
see properly to the keeping

up of the Land Records

in his distript,

but he must refer the matter to the Revenue authority. His title,
" Director of the Department of Land Records and Agriculture,"
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as I
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have remarked

Provinces the

of agriculture.

Commissioner

of

Agriculture.

The need

of

touring.

The

Secretary of

the Imperial
Agricultural

Department.

before,, is a

most curabrous one, and in some

is retained, to the exclusion
that in different Pro vinous
different circumstances will prevail, and hence it may not he
possible, and indeed would not be wise, to give the Director of
the Department of Land Kecords and Agriculture the same
position everywhere alike.
Nor can his dutips be everywhere
the same. He must, in brief, be, made to fit into the existing
Ee venue organisation in each Province, and be put where he will
go best. He should fprm a part of the Revenue -Administration,
and not have his duties confined merely to the giving of advice.
As I pointed out earlier (Chapter VI., paragraph 113), he should
have a large share in the management of taccavi advances for the
purpose of digging wells, &c., even if the actual control and disbursement cannot be left in his hands.
Again, he should have
the power of making representations as to the giving, in special
cases, of exemption from assessment, and of reporting upon
instances of over-assessment. As regards other Revenue officials, a
Director ought to stand higher than he does at present. The post
is one that should be occupied by a moderately senior man^ ranking
with the highest grade of Collector, but a little below a Commit
sioner.
I would much prefer to see the title " Commissioner of
Agriculture " given to him instead of the present one, as the title
would more i^dequately describe his duties and define his position.

first

portion of

it

only

It is very certain

535. The desirability of an Agricultijral Director's spending a
considerable time each year in touring should be self-evident, and
yet there are Provinces in India where the Director does not.go on
tour at all, or where very little touring is done. To get by
personal enquiry and observation a knowledge of the agricultural
requirements of a district, whether as regards water sfupply,
wood supply, cattle, seed, or the incidence of assessment, is of
the very nature of a Director's duties, and how he is to discharge
these properly without going about in the districts of his Province
If this part of the w6rk be given up, it is little to
1 fail to see.
be wondered at that the Director will leave out agricultui*e' from
his title, and confine himself to Land Records.

536. The above remark applies in a special manner to the
the Imperial Agricultural Department.
With
numerous duties and a variety of subjects to deal with, on all of
which he cannot be an authority, the Secretary of the Department must rely upon others. If is well^ therefore, that he should
be brought; from time to time inio'touch with the officers of the
Provincial Departments.
There will frequeiitly arise matters
which call for personal inspection, or, it may be, for personal
explanation, and the experience of a Secretary who has knowledge
of what has been done in other Provinces may often be of much
counsels
of Provincial Departments.
use in guiding the
Without unduly forcing upon a Provincial Department any
Secretary of

particular line of action in individual cases, it is well that there
should be uniformity of purpose, and the same guiding principles,
alike in Provincial and in Imperial Agricultural Departments. An

— WorkofAt/riauHural Departments.

Director of Agriculture
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occasional meeting of the chief officials wotdd be beneficial in
securing harmony of action and the promotion of common
In this respect I would like to see, combined with the
interest.
office of Secretary, duties which are more akin to those which
would fall to the lot of an Inspector General,

my

While on this subject, I might add a word expressive of
™°(™en°oe'.
belief in the usefulness of occasional Conferences, for the purpose
of exchanging views on agricultursil questions, and of bringing
into closer harmony the work of Imperial and of. Provincial Agri-

My

own experience of the Conference
cultural Departments.
held at Simla, in October 1890, impressed this very clearly upon
me, and I have to acknowledge much benefit and information
which I derived from the interchange of views by representatives coming from different parts of the country, who in this
way brought their experience to bear upon the particular points
set for consideration.

537. The general work of Agricultural Departments may be
by giving the different headings under which the
Government of India has prescribed that the Reports of the
Operations of the Departments should be made.
described

These are

as follows

:

theworko?""'
Agricultural

^p*'*"™*'-

—

Organisation and Maintenance of Village Records.

J.

Analysis of Districts with reference to security from
Famine.

II.

System of Collection of Revenue and Rental

ill.

in pre-

carious Tracts.

IV. Measures of Protection against Famine.
V. Agricultural Experiments, including Farms.
VI. Cattle-breeding and Veterinary Establishments.
VII. Agricultural and Fiscal
VIII. Trade and Trade

IX. Museums,
X. General.

Statistics.

Statistics.

&c.

Most of these subjects have already been dealt with in this Report,
while others, such as Statistical Records, are not connected with
my special work. It will but be necessary to touch upon a few
general points not 'already noticed, and to mention special
features of the work of individual Provincial Departments.

frequently had the opportunity of inspecting Village
Records, and of watching the work of the Village Accountants
(patwaris), District Inspectors, &c., as also the maps relating to
Settlement operations. It was very clear to me that a great
deal of care had been given to the perfecting of the work of

538.

I

to the training of the
entrusted.

Land Records, and
up of these
Y 24266.

ing
-

is

C

C

men

to

whom

the keep-

viiiag» Records.
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Tties need to be
sollected
digested.

and

The one matter In which there seemed to me to be a lack was,
that the statistics obtained, say, for individual fields or holdings,
need to be collected together and to be then digfested. The
main points brought out by the figures require translation into
words, so that useful general conclusions may be drawn from
them. Thus, it is not enougli to merely record that irrigation
has decreased, over a certain area, or that a less acreage is occupied
by a particular crop. One wants to know the reasons for these
changes.
Tben, there are apparent discrepancies which need
explanation, and general results ought to be collected for pach
district.
The real requisite is, it seems to me, a central Bureau
of Agriculture, where the returns would be gathered together,
examined, digested, and put in a handy form for general use.
Something similar to the useful work done by Mr. J. E. O'Conor
for the Trade of India should be instituted in connection with
its

Agriculture.

in consequence of the existence of a permanent
settlement, there are no Village Records, except those relating to
Government and private Estates. These Estates cover altogether
about 20,000 square miles. There is, consequently, no regular
patwari BtaE. When speaking of indigo cultivation in Behar T
mentioned the difficulties which arise in consequence of there
being no Record of Rights ; from what I could see I should be
strongly of opinion that the Cadastral Survey of Behar, which it

In Bengal,

intended to set on foot shortly, will be productive of immense
put an end to the troubles that have arisen
from the absence of any Records defining and demarcating the
different holdings and occupation rights.

is

benefit, in that it will

Analysis of
districts.

639. The Analysis pf c^i^ti iqts. is a mpst important work, and
one which in many cases has been well done. But it lias, so far,
had reference mainly to the question of security against famine
what is now needed is, that there should be an analysis of districts with regard to their general agricultural CHpacity and
"
In such work the employment, of trained " experts
condition.
;

will 'be very necessary.
Bombay.

North-WeBt
Provinces and

Oudh.

Madras.

The most

elaborate work as yet done in the analysis of discompilation of the " StatistioalAtlas of Bombay."
This atlas comprises an immense amount of information and
statistics respecting the agriculture of the different districts of
the Bombay Presidency.
In the N(3rth-West Provinces and Oudh the Annual Reports
of the Department give,, from time to time, statistical maps
showing the distribution of different crops throughout these
Provinces.
In Madras the exhaustive analysis of a few districts has been
undertaken, and in these the agricultural features have been
Of this nature are the Reports on the Cuddapah
set out.
I should
District, and upon Kurnool, both by Mr. C. Benson.
here the valuable " Manual of Coimbatore," by
also add
Mr. F. A. Nicholson, of which I have made copious use in this
tricts has been the

Report.
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_ Nothing has. yet been done in this direction in the €entral
Provinces or in the Punjab, beyond what is contained in different
Settlement Eeports.
.

/

'

In Bengal, however, a few districts have been specially reported upon, notably the Dacca District by Mr. Sen, and the
Lofaardaga District by Mr. Basu. I have read both of these
Reports with considerable interest, and I .think it would be a
great advantage if the work were continued successively for the
different districts throughout the Presidency.

central Pro-

^°°?';
^'"'='*-

Bengal.

540. tinder " Measures of Protection " are included the
^^^t™^^'
^™°° ™'
e.stabliabnentof "Fuel and Fodder Reserves;" the formation of
plantations along canal banks and railway lines ; arboriculture
irrigation ; taccavi advances, for digging wells, and for other
purposes ; replamation of ravine and salty land (usar) ; embanking
of land ; emigration, &c.
Sufficient has already been said under
each of these headings;
;

541. Under " Agricultural Experiments, including Farms," it
the general rule to mention Agricultural Shows.
These call for
special note here.
The plan of having periodical Agricultural
Exhibitions is in vogue in Madras, Bombay, the North- West
Provinces, and Bengal.
It cannot be said to have been
universally successful, and in several instances it has been
decided to give up Shows which Were formerly held regularly.
The non-success has been, perhaps, most marked in Madras, and
what appears to me the chief reason of failure is, that the Shows
have merely been held because the Provincial Agricultural Departments ordered that they should be held, and not as the outcome
of any general interest on the part of the people or of would-be
exhibitors.
During niy tours I had the opportunity of visiting
two or three Agricultural Shows, and I was much struck by the
differences between them, even in the case of districts not
very far apart.
Thus, thefirst one I tvent to, viz., that at Saharan-

stoJ^s"'*""'

is

though it was interesting in some respects, compared very
badly, alike in the exhibits and in the interest taken, with the
Khow held a little later on at Meerut (Nauchandi' Fair).
I
put this down maihly to the lack of local interest taken in
the former, and to. the little encouragement given by the English
officials.
In shprt, I believe that the success of a Show depends suooese depends
in great measure upon the efforts of the individual Collector or eSort^"'^™^
other resident officer, and that he has it largely in his power "to make
Where, as I found to be the
the Show a success or the reverse.
pur,

case in Madras, a Show was held mainly because the Government
had decided that there should be one, it is not to be wondered at
At Saharanpur no effort
that the interest aroused was small.
appeared to have been made to foster local industries, arid the
exhibition of local work was very inferior ; at Meerut, on the
contrary, the iexact reverse was the case, and an admirable
collection of the results of native and local talent was to be seen.
Turning to the more agricultural side, 1 must say that I was

Show which wovdd by no
means have compared unfavourably with the Shows of some of

quite surprised to see at Aleerut a

cc3

Exhibition of
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Horse ring good.

Definite fixtures.

Agricultural Departments.

our local Agricultural Societies in England. Horses and cattle
especially made an excellent exhibition; whilst ploughing
matches, trials of water-lifts, the working of the " cream-sepai^ator," and demonstration of English systems of butter-making,
along with a large display of flowers, fruit, and vegetables,
constituted a highly interesting and satisfactory Show.
At the Meerut ^h'ow I noticed particularly the liorse ring. It
was admirably constiucted, and quite picturesque with its enclosure
The arrangements for
of bamboo fencing topped with straw.
them round the
sending
for
horses,
and
the entry and exit of the
ring, as also for the judging, were capital.
In some matters I would venture to suggest possible improvements.
I have seen it mentioned that in some cases the dates on which
Shows are to be held are not fixed long enough ahead, and are
also that they are not
altered after they have been once fixed
;

advertised.
Both of these ppints must militate
against the success of a Show.
The fixtures ought to be made wdl
ahead, and the dates* be rigorously kept to, so that the Provincial
Agricultural Department can issue, in' advance, a list of the
Show fixtures for the whole year. If dates are changed or
sufficiently

are left uncertain, people are sure ,to lose interest, and it
also prevents proper advertisement being given to a meeting.
The notices of the Sh^w should be ip, the vernacular, and the more
widely distributed they are the better.
if fixtures

Good

advertise-

ment.

Annual Proviuclai Show,

P.actical judges,

System of
judging at Horse
Shows.

It is well worth cgnsidering v?hether it would not be a good
plan to follow "the 'plan adopted by the Royal Agricultural
Society of England, and to have^ ope Great Show annually in a
Province (the locale being changed frptn year to year), this taking
in turn the place of the or^iiiary IfiC^al Show held in any particular
To this Show the Government subsidy might be
district.
confined, and a regular rota being determined upon, each district
would be visited in turn, and more putside interest be aroused.
Next, every effort should be made to get good practical judges.
It is, I know, the practice always to, turn; to the Collector, or to
the Director of the Agricultural Department, but it does not at
all follow that they are the best agricultural judges.

In the awarding of prizes for horses^ I noticed that as many as
judges are frequently appointed^ on© judge taking into
account, strength, another judge, quality, a third, soundness,- and
so on ; 20 points may be awarded for each item, and the decision
is given according to the highest total found on adding up the
marks which each judge awards in his particular section. There
I very much
is, however, no separate veterinary examination.
doubt whether it is in the power of any judge to examine and to
allot exact marks for one individual quality possessed by a horse,
apart from. the others which it has ; it is rather by a setting-off
of one against the other that a judge should base his award.
Besides, the difference of standard necessarily adopted when as
many as five judges officiate at once, introduces errors which, I
believe, are greater than the advantages gained by collecting the
opinionsof several different judges,
As a consequence, on looking

five

Agrlcuhurul Shows.
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when made up to a maximum of 100, I found that
the differences, even with this large number of marks, were generally
very small, and it was seldom that as much as 20 marks separated
the best from the worst horse in a. class, although the judges
allowed to me that this real differences amounted to very much
into the figures

more

and so, too, it proved, for, in the not infrequent case of
;
a " tie " occurring, the judges, without hesitation, expressed their
decided preference for one animal over another, although the
totals of the marks obtained on the individual system ofjudging were
equal.
There should, I think, be a veterinary examination of
the horses, and unsoundness ought to disqualify and not merely
to reduce the marks' awarded.
Horse Show loses much in interest and appearance by the plan Horse fair.
generally adopted of having the horses tethered outside, and
forming practically a Horse Fair, instead of the horses being
arranged in classes, and being put side by side so that they can
be compared. I was told that this arises from the fact of one
man being in charge, possibly, of a number of different horses,
and not being able to attend entirely to one ; still it is a defect.
Another want in connection with Agricultural Shows is that of catalogue.
a Catalogue.
The issue of a catalogue with corresponding numbers on me exhibits would much add to the interest taken.
From what I saw of poultry exhibited at Shows, I thought that Poultry at
^^'^''
very considerable improvement might be effected if more attention were paid to breeding and rearing.
The system of awarding prizes for small samples of. grain is ^'^^g™^™"
open to great abuse. Quite small bags, sample bags in fact, of
grain are allowed to compete for prizes, and there is not the
least security that the specimen is at all representative of the
It is quite easy to.
crop from which it is supposed to have come.
pick over by hand a sample qf wheat or other grain and to make it
look excellent.
But there is not any certainty that the sample
If
exhibited has come off the field of the particular exhibitor.
prizes are awarded for grain they should be for large bagged
and sealed samples, or else for corn in the straw, and they should be
duly certified by some responsible person, But what I would much
prefer to grain prizes is, that prizes should be given for excellency
in
of cultivation, or for the best crop grown on a farm or field,
This would do a great deal more than grain ^'^X'^'
fact, " farm prizes."
prizes, in stimulating improvement, and would be free from the

A

—

objections to the latter.
In regard to the exhibitors themselves, more care shouM be
exercised in order to ascertain that they are bondjide exhibitors
and cultivators. There is little doubt that in many cases men
have made it a regular business to "farm" the prizes offered,

^x^^^f

by the aid of some particular exhibit of which they have obtained
the use, though they may not be the genuine owners or exhibitors.
Such abuse must have the effect of keeping the genuine cultivators from exhibiting at Shows.
last point to wTiich I shall refer in this connection is the
of implements.
Without doubt, a considerable amount of interest is aroused by
competitions of this kind on Show grounds, but I am afraid that

The

trial

CC3

iruis

of impie-
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they are not altrays carried oiit with sufficient care, and it would
be much more satisfactory if more exhaustive trials were conducted at Experirneiital Farms.' The latter are the places where
such trials can best be made; and in the case of new implements,
they should be submitted to rigorous tests before the imprimatur
of the Agricultural Department is placed upon them.
Again, it
is the general practice for Provincial Agricultural Departments to
exhibit at the various Shows, and to enter for competitive trial a
number of implements of different makes which have been, purchased by the Department. This appears to me hardly fair upon
the makers or inventors of the implements, for the success or
non-success depends very much upon tbe particular implement
which the Department happens to have, the time at which it was
purchased, and the way in which it has been kept aiid used. Thus,
a Sugar-milt of a particular make, which the Department has
bought some years previously, and has probably used also in the
meantime, may be brought into competition with a brarid-new
machine exhibited by' some rival maker.
If there are td'be
these competitions, the credit of the makers should not be dependent upon a machine exhibited by someone other than themselves,
but they should have the opportunity of being represented 'by
the latest and very beat machine which they can turn out at, the
time; after that, in the event of failure, they would not have any
reason to complain that they had not been fairly represented..
I notice that one year, in a competitive trial of sugar-mills at
Saharanpur, the number of points' awarded to a mill exhibited
by the makers themfeelves was 88, while one of a different make
and exhibited by the Agricultural Department had 87 points given
to it.
Such minute distinctions as these, unddr <he conditions of a
rough trial, ought not to be drawn, and the fame of one firm should
not be made at theexpense of another, when there is no practical
difference between rival exhibits, and more especially when one
firm is represented by a new machine, and the other by one
probably of earlier date. The Agricultural Departments would do
well, I think, to refrain from entering as competitors, and to confine themselves to demonstrating the working of different implements brought under their notice.
In the Bombay Presidency some six different Shows are held
annually, the annual Government contribution to them being about
Rs. 8,000.
The Horse Fairs at Poona, Ahmedabad, and Sind
are the best-known Shows, J;he last^ named being generally
very successful.
In the North- West Provinces and Oudh the chief Shows
are those at Aligarh, Meerut, Saharanpur, Etawah, and Muttra.
Government awards over Rs. 1,000 annually for cattle prizes.
In connection with these Shows the services of Mir Muhammad
Husain, the Assistant Director of Agriculture, are invaluable, and
to his energy their success is in large measure due.
In Madras the chief Shows are those, atJBellary anti at Salem.
In Bengal occasional Shows are held at about five different
towns.
-

Shows in
Bombay.

'

North-West
Provinces and
Oudh.

Madras.
Bengal.

:
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Army Remount Department, some of the officers of which attend
the Shows and buy animals which they think likely to meet army
rec[uirements in the future.
Mares are also selected to be
"branded" mares, and. thus besome eligible to be served by
Government

stallions.

542. Under the head " Experimental Farms " are also classed
seed distribution and sale of implements. Cuttle-breeding,
veterinary iestablishments, &c., which come under the next head,

°f ^"e

wotToi'

IgrionitSrai"

"=p»'""«"*«-

have also been fully referred to before.
The other heads under which the work of Agricultural Departments falls do not call for special mention by me.

543. The Organisation of Provincial Departments of Agri- SeS^^'n™^
is not alike throughout India.
In the Pimjab, for different Pro'^™*"
instance, there js no separate Department, but it merely forms a
part of the Land Eevenue Administration, its Report being ^""J""included in the general one of the Administration, and not being
given under the different heads prescribed by the Government of
culture

.

India.

In the Central Provinces there is a Commissioner pf Agriwho combines with his duties those of Commissioner of

^noes!^'°"

culture,

Settlements.

In Madras there was no separate Department until
882, m»4™.
and the Director is not a ttavelling one, but always remains at
1

,

head-quarters.

In Bengal there was no separate Department until 1885,
and tte one then started was established only as a temporary or

Bengal,

tentative measure.
I

I
•

,,

In the North-West Provinces, and
'
^.
,,
separate and complete organisations.

in

Bombay, there are
''

.

The Agricultural Department has frequently been found
with on account of the mistakes which it has made, and of
the number of minor matters which it has turned its attention to,
while negle(Jting the larger and more pressing questions. It lias
been pointed out that the Department has exercised itself alsout
the introduction of iron ploughs, of cotton-cleaning machines
{ginning machinery), and has spent time and money in attempting
impossible hybridisations of cotton, whilst it has declined to tackle
urgent matters such as the indebtedness of the cultivating classes,
the over-assessmdnt of the land, and the^ working of the system
It is not for me to defend
of loans for agricultural improvement.
the Department from such charges, or to say that they have not
been justly made, but it is clear to me that the work of the
Department has been greatly hindered b/ three main causes,
want of sympathy, imperfect machinery, and want of money. I
have attempted to prove that the first should not be any longer
shown, that the second is capable of improvement, and that, thirdly,
the further expenditure of money is an absolute necessity for the
accomplishment of any real good.
What line exactly the Department should take up depends
544._

fault

upon the machinery with which it is fitted, and upon the
means placed at ita disposal. I have indicated that I consider
C C 4
entirely

North-w
Provinoes.

Bombay.

^a%'e?Sremente
°*.^5^°'if"™'
Departments.
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that one great problem which.will have to be met in the innnediate
future is the provision of ^ Fuf^l ^,^d Fo4^r,,)Eleseryp8," in, order
to supply wood to tafee the place of dung as fuel, and so to ^el;
I have
free the dung for its jproper use as manure to" the land.
also expressed an opinioti that a share in the management of loans
(teccam system) for digging wells and for other agricultural improvements might with advantage be entrusted to the Agricultural
'

Department, and that the Department should have power to
enquire into cases of over-assessment, and to recommend exemption
from assessment in special csisesj in orderto enoouralge the carrying)
out of agricultural improvements. But such measures cannot be
carried out without a more extended machinery than the Department possesses, and without its having placed at its disposal considerably larger means than in th^ past.
Tha,t a larger expenditure is warranted I fully believe, and I am coiffident that the outcome will be the bettering of the conditipu of the agricultural
classes, and the increase of revenue to the State.
In conclusion, I would urge once more the need of having
uniformity and continuity of policy. In a country like India,
where conditions are. so. diversifie.d, there must of necessity be
differences of method in the working out; of any policy, and these
methods may have to be altered according as the conditions
alter.
But there should be uniformity of general principle, and
one policy alike should characterise the action of Agricultural
'
Departments, both Iraperial'and Provincial.
'^

'

•

r

CONCLUSIONS.
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that Agricultural Departments

order

.f

and that, on

their

have more opportunities of acquainlf

ing themselves with the agricultural conditions of the country.

This will be best effected by giving more weight to Natural
Scieuce at the open competition and at the final examination, and
by drafting a certain proportion of the men, on arrival in India,
into the Department of Land Records and Agriculture.
Out
of those

who have

in science,

distinguished themselves

and subsequently by

by

their proficiency

their interest in agriculture, the

future Agricultural Directors might advantageously be selected.

The
some

position of Agricultural Director should be invested with

administrative

agricultural

power, and

the

granting of

loans

for

improvements should be in part managed by the

Agricultural Departments.
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districts

should be made,
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Conctuiiom.
in respect not only of security

from famine, but also of general

agricultural conditions and requirements.

In order that the work of Agricultural Departments

may

proceed in the right direction,. there are two essentials, (1) a more

competent machinery, and (2) an increased expenditure of money
upon agricultural improvement.
Lastly, there must be uniformity of principle in the action of

Imperial and Provincial Agricultural Departments, and a continuity of policy throughout.

546.

RECOMMENDATIONS.
,i

:

,•

.\

ebcommbndaTIONS.

.

;

.

That more weight be given tp Natural Science

in the

open

competitions for the Civil Service, and at the final examination
ofprbbationers.

That a certain proportion of junior
Indiay be drafted into

Civilian?,

on arrival in

Departments of Land Records and Agri-

culture.

That Agricultural Directors be chosen, from those men who
have distinguished themselves in Natural Science, and subsequently by their interest in Agriculture.

That Agricultural Directors be given some administrative
powers, and that a share in. the management of Loans for Agricultural

Improvement be

entrusted;; to

Agricultural

Depart-

ments.

That a considerably increased amount of money be placed at
the disposal of Agriciiltural Departments for expenditure upon
Agricultural Improvement.

*
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APPENDIX.
In this Appendix are given several analyses made by me of soils,
waters, manures, feeding materials, and grain samples, which may be of
interest as bringing out some of the points mentioned in my Report, but
which, for fear of overburdening it, I did not consider desirable- to set out
fully in the body of the Report.. For the purpose of completeness, some
analyses alreat'y given in the Report are repeated, and explanatory notes
are added where necessary.
A.^ (see

Chap. V., paragraphs' 58-68.)

Composition of Wheat Soils from the Sirsa subdivision
(Punjab).

412

Appendix,

demands

of a long succession of crops.
Renewal) however, both of
vegetable matter and of nitrogen' will, I consider, be very necessary in all
three cases. Green-manuring, or the use of cattle-dung or similar nitrQgenous organic matevials, will be the best means of supplyiiig the deficiency.

.

,

(For further remarks

B.

(.see

:

see

,-.

.
,

,,;

Chap. V., paragraphs 58-68.)

Chap. V., paragraphs 63-68.)

Composition of Coffee Soils from Munjerabad, Mysore.
Soils dried at 212° F.

Coffee Soila-^Well

and Canal

Waters.

413

C- {see Chap. VI., paragraph 99.)

Composition of I'wo Samples of Well Water and Canal Water
from Rawatpur. near Cawnpore, taken April 1890.

414

D.

{see

Chap. Vn., paragraph 121.;

Composition of Indian Cattle-dung.
[Solid Droppings of Cattle.]

-:

.,;,.

and

Cattle-duing

F.

Cattle-urine.
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Chap. VII., paragraph 146.)
Composition of Drainings from Manure heap (^ofira
at Munjerabad, Mysore.
Water and VoIatileMatters
97-29
(see

,

Non- volatile Organic Matters
» Mineral Matter (ash) -

-

-

-

tipi)

taken

„ -^^i ^ , c ,
j.4gj.2 -TlTotal Solid

1-23-1

-

.

Residue
100-00

Total Nitrogen

•144
•174

i

Equal to Ammonia
^Containing—
Silica

-

•

•316
•243
•075
•059
-426
-029
-050

-

-

Oxide of Iron and Alumina

Lime

-

-

Potash
Soda

-

-

.

-

-

-

PhosjAoric Acid

Equal to

.

.

-

-

.

,

-

tribasic Phos|phate of

Specific gravity at 60 ° F.

-

-

Lime

•llO

-

1^025

A standard English analysis

of Drainings from Manure heaps (Johnston
Cameron's Elements of Agricultural Chemistry and Geology, page 330)
i'gives the following figures
Li 100 Parts.
Parts.
.
.
Total Solid Residue
1.939
^511
Containing Chloride and Carbonate of Potash
^104
Phosphates of Lime .and Iron
„
.
-044
Total Nitrogen -

&

:

,

,

Thus, the Drainijigs from the Indian Manure heap were slightly richer
both in solid matter (including potash and phosphoric acid) than those
quoted in the English analysis, and they contained considerably more
nitrogen. It is evident, therefore, that allowing the drainings to go to
waste is proaiiotivfe of considerable loss in India, equally -as it has been
found to be the case in England.

G.

{see

Chap. VII., paragraph 146.)

Composition of the Urine of Lean Cattle
(bandy) Bullocks.

—

and Grain-fed Cart
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H.

Chapi VII., paragraph 149.)
Composition of Leaves and T\»ig8 used for Litter in Mysore.
{see

Leaves for Litter— Oil-cake refuse—Feeding-stuffs.

K.

VII., paragraph 127.)
...
Hi
Composition of Indian Fieeding-stu5s for Cattle.
{see Cliap.
.

,

.

..

i
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L.

(see

Chap. VII., paragraph 136.)

Composition of Indiaii B6ne-meal8.

Bone-meal

N.

(see

—Impurities

in Wheat
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Chap. XIV., paragrapli 383.)

Mechanical Analyses

of Samples of Indian Wheat taken
from Threshing-floors of Cultivators in the Cawnpore district.

In chapter XIV., paragraph 383, 1 have given a table
setting out the percentages of the various kinds of impurities found in six
samples of wheat
ooUected for me from threshing-floors of cultivators and
cleaned in mv
'
pressnce.
It may be convenient, however, in addition
to stating the impurities
under each heading, according as they happen to be large seeds and lumps
ot earth, or phaff, or small seeds and fine earth, &c., to give
the impurities
under the headings tl^at are recognized by the London Corn
Trade
Association.

No.
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0.

(see

Chapter XIV., paragraph 388

)

of Samples' of Linseed taken from
and Threshing-floors.
Stores
Cultivators'

Mechanical Analyses

Mechanical Analyses of 18 Samples of Linseed from Bilaspur
district,

i

Central Provinces.

Impurities in,Linseed.
Mechanical Analyses of

421

Two Samples of Linseed from Jubbulpore district, Central Provinces.
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MY TOURS,

)

1889-90.
TOTJBS.

(See

Arrival in India,

Map

of Tours.)

December 10th

Tour
Second Tour
Third Tour
First

1889.

Deo. 10th 1889 to

May

19th 1890.

-

July 14th 1890 to Sept. 12th 1890.

-

Nov. 23rd 1890 to Jan. 10th 1891.

Departure from India, Jan. 10th 1891.
Krst Tour.

Residence in India, 13 months.

Note.

— The

references in the following account are to

Paragraphs

in the

foregoing Report.

May 19th 1890.
1889:
and within a week from the time that my delegation to India was decided upon, I left London for Marseilles, and at the London, Nov. 21.
latter port joined the Peninsular and Oriental Company's steamship Marseilles, Nov.
" Bokhara," the vessel which, singularly enough, had conveyed Sir James ^^
Caird to India when he went out in October 1878 as one of the Famine
Commissioners.
Hardly was I on board before I came in close and
pleasant acquaintance with Indian agriculture in the person of Mr. R. H.
Elliot, of Clifton Park, Kelso, whom I had previously known as a Scotch
agriculturist, and who was then on his way to his cofEee estates in Mysore.
The deep interest which Mr. Elliot felt in the progress of agriculture in
India, and in any movement for its improvement, rendered our meeting
an invaluable assistance to me, and one which I had reason throughout my
tour to be extremely glad of. Our daily conversations, and a study of the
" Statistical Atlas of India " (a copy of which Sir Charles Bernard had
kindly lent me), soon convinced me that I had before me a difl&cnlt and
responsible task. On board the " Bokhara " I met Mr. Justice Jardine, of
the High Court, Bombay, Mr. Harvey James, Secretary to the G-overnment
of India in the Legislative Department, Dr. Warburton (Kapurthala),
Mr. H. F. Brown (Kilburn & Co., Calcutta), Mr. Apperley (indigo planter,
Bettiah), one or two tea planters, a Punjab irrigation officer, Mr. Oldham
(late of the Public Works Department), and others more or less connected with Government Departtnents or with agriculture.
On coming within sight of Bombay I received a cordial invitation from
Lord Reay, the Governor of Bombay, to go direct to Government Bombay, Bee. 10.
Here, in addition to the Governor, I met Mr.
House, Malabar Point.
Ozanne, Director of the Bombay Department of Agriculture, and Dr.
At an
Theodore Cooke, Principal of the College of Science, Poena.
informal meeting next day with these gentlemen, Mr. Elliot, and Mr.
Bhimbhai, Assistant Director of Agriculture, Bombay, we discussed the
general points to which my attention would specially be directed during
First Tour, Dec. 10th 1889 to

On November

21st 1889

my tour.
On December 12th I travelled with Dr. Cooke to Poena, and there met
Mr. Howman, who had come over from England in order to introduce the
mechanical " cream-separator " and English systems of butter-making
December 13th was spent in going over the College of Science
(para. 264).
(para. 520), and the Experimental Farm (para. 483) attached to the College.
Returning to Bombay, I left again on the evening of December 14th for
Pachora, Mr. Bhimbhai accompanying me. We were met at Paohora by

»D

4

Foona, Deo.

12.
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Mr. P. R. Mehta, a former student and diploma holder of Cirencester
CoUege, now the Superintendent of the Bhadgaon Experimental Farm.
Bhailgaon, Deo.
16.

Oaloutta,T)G<S. 1822.

I inspected the Bhadgaon

Farm

(para. 482) that day, seeing the cold-

weather (rabi) crops, and the Mysore herd of cattle. I left the following
morning, havrng received directions to proceed at once to Calcutta to meet
Sir Edward Buck, Secretary of the Imperial Agricultural Department,
before he went on tour. Arrived at Calcutta, I spent from the 18th inst.
to the 22nd inst. in making the acquaintance of the principal ofiBcials of
the Agricultural Department, and in calling upon representatives of
commercial houses more or less connected with agriculture. His Excellency
the Viceroy (the Marquis of Lansdowile) gave me the honour of an interview, and I met also at Calcutta the Hon. Mr. Hatohins, Member of
Council for the Agricultural Department
Colonel Ardagh, Private
Secretary to the Viceroy Mr. Harvey James Mr. Finucane, Director of
Agricnltui'e, Bengal Presidency Dr. W; King, Director of the Geological
Mr.
Survey
Dr. George King, Director of the Botanical Gardens
Muir-Mackenzie, Under Secretary Agricultural Department, Government
of India
Mr. J. E. O'Conor, of the Financial Department as well as
Mr. N. Banerji and Mr. N. G. Mookerjee, of the Bengal Agricultural Department, two Natives who had previously been students at Cirencester
;

;

;

;

;

;

;

;

College.

Messrs. Oclavius Steel & Co. kindly gave me information in regard to
the use of improved agricultural machinery ; Mr. Boss (Kelly & Co.) as to
the trade in and conditions of export of wheat and oil-seeds
Messrs.
Mackillican & Co. and Messrs. Kilburn & Co. as to the trade in bones and
other manures.
Sir Edward Buck was at this time about to leave Calcutta on a tour in
part of the North- West Provinces, and thence through Agra, Gwalior, and
Indore, to Berar, Hyderabad, and finally Coorg and Madras. As the Cawn^ore district, to which he was first going, was'the one in which Sir Edward
had previously served, he thought it would be of advantage to me if I
accompanied him, and this I was very glad to do. Mr. H. C. Hill, then
OflBciating Inspector General of Forests, was also of the party.
The first
halt wa& at Cawnpore,' reached On December 24th, and here we met Mr. F.
N. Wright, Collector of Cawnpore, Mr. W. B. Wishart, Secretary Upper
India ChatJiber of Commerce, and Mr. Muhammad Husain, Assistant
Director of Land Records and Agriculture, North- West Provinces and
Gudh. The greater- part of' the day was taken up in examining the
experiments which were being tried on reclaiming sterile salty land
(usar) at two places near Cawnpore. The first was the Juhi enclosure
(para. 75), and the second the Amramau farm (para. 75).
brief
visit was also paid to the Cawnpore Experimental Farm (para. 478),
and in the evening we pushed on to Bilhaur, where we went into
camp. For the nfext fe^ days we constantly shifted our quarters, moving
from village to village, and in the course Of our march I was enabled to
get a capital view Of the agriculture of this district of the North- West,
Provinces, and to gain from" Sir Edward Buck much that was the result of
his own experience as a district officer in these parts.
The cold- weather
(;rahi) crops were then on thfe ground, including a good deal of wheat, and
we also went over large stretches of salt-destroyed plains {usar land).
Besides this, I had the opportu'nity of seeing, at the different halting places,
the village records arid maps of the village accountants (jpatwaria), and of
learning how the Land Record system was maintained in these Provinces.
Among the places at which we stopped were Alma. Sanda, and Kairriagar.
On the morning of December 28th I left the camp, and, in company with
Mr. Muhammad Husain, rode back to Bilhaur, andthence went by train to
Cawnpore, where I made a close inspection of the Cdwnpore Experimental
Farm (para. 478), and of the workshops (para. 286) attached to it. On the
evening of the 29th Mr. Muhammad Husain took me with him to Etawah, to
show me the work that had been donein reclaiming ravine land along the
"
banks of the Jumna, atid in converting it into a " Fuel and Fodder Reserve
;

CawnporCj Deo.
24.

A

Bilhaur, Dec. 24.

In camp. Dec. 2428.

Cawnpore, Deo.
29.

Etawah, Dec.

30.

Al'lgarh, Deo. 31.

(paras. 70 and 181).

1890
Agra, Jan. 1-3.

Muhammad
{usar).

We then journeyed to Aligarh,going,on December 31st,

Farm

(para. 75), where we saw the experiments which Mr.
be,en conducting on the reclamation of salty land
done, we made a short stay at Agra, and I again met Sir

to the Cbherat

Husain had
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Edward Buck, and

travelled on with him to J hansi. We stayed with Mr.
Lang, the Commissioner of Jhansi, and early on the morning of January
4th set out for Eaksha, in order to go over some of the rough hilly country
overlooking Jhansi, on which efforts at reclamation had been made. This
had been done by embanking the land, and thus preventing the rush of
water down the sloping side the endeavour has been made also to grow
trees and grass, as well as to hold up water for irrigation purposes (para.

jhansi, Jan. 4.

;

70).

From Jhansi we passed by rail through the fertile Nerbudda Valley, then Indore, Jan. 5-6.
bearing rich crop.s of wheat and oilseeds, and on to Indore, where we
halted a day.
left on the 6th inst. for Akola, in Berar, where we Akola, Jan. 7-9.
again met Mr. H. C. Hill. I saw here the cultivation on the rich black
cotton-soil which abounds in these parts.
Prom Akola we went, on January 9th, to Poona, via Bombay, and at Poona
T parted company with Sir Edward Buck, he proceeding to Hyderabad,
whilst I was to journey on with Mr. Hill towards Mysore and Coorg.
During a short halt at Poona I again visited, on January 11th, the Poona Foona, Jan. 11.
College, and, in company with Mr. Woodrow (the Professor of Agriculture)
and Mr. Dadina (the manager) the Poona Experimental Farm. The same
evening I started ofE with Mr. Hill and Mr. Dickinson (lately Deputy Conservator of the Coorg Forests) on a tour which was to take me through the
Coorg Forests, and to give me sotn e idea of the working of a forest and of the
duties and relations of the Forest Department. We.travelled by rail through
the Southern Mahratta country, past Belgaum, Dh&rwar and Hubli, into
Mysore territory, and halted at Bangalore. Aiter a short stay here, we Bangalore, Jan.
proceeded to Mysore, which was reached on the 14th inst. On the 15th we 13.
drove out to Hunsur, and went once more into camp, being joined by Mysore, Jan. 14.
Mr McKee, Deputy Conservator of the Coorg Forests. At Hunsur I Hunsur, Jan, 16.
saw the sandal-wood depdt of the Mysore Government, and also the
timber depfit connected with the Coorg Forests (para. 164). Our route
from Hunsur led us through the Hutugat and Nalkeri Forests, a,nd taking Ooorg Forests,
daily, as we did, long marches through the woods, I had a capital oppor- Jan, 15-22.
tunity of seeing the details of forest management, the establishment of
plantations, the spread of forests by the securii\g of natural reproduction,
the system of protection by means of fire lines, and the methods of
exploiting timber. Teak {Tectona groiidis) and Honne {Pterocarpus marsupium) were the most valuable trees grown, as well as bamboos.
From Mr. Hill I heard a good deal about the Forest School at Dehra
Dun, where the native forest subordinates are trained, and which I visited
camped on the IQth at Murkal, iu the eastern zone of
at a later date.
On
the Hutugat Forest, and the following day rode into the middle zone.
the 18th we passed into the Nalkeri Forest, and encamped at Nagerholfi.
Here I saw a sandal-wood plantation, and, going on next day into the
middle and western zones of the Nalkeri forests, we came across instances
of the class of cultivation known as kumri, which is carried on by the
encamped again at Nagerhole',
abori^nal forest tribes, the Karah^arn
and passing on came, on the 20th, to Karmad, and halted at Arimaine Bassi.
Ournext day's march brought us to Tittijnatti, on the way to which we passed
At Tittimaltj I left my f ridnds, and accompanied
several cofEee plantations.
enly by my native servant I proceeded, on January 22nd, in bullock carts to

We

We

We

make my way to Munjerabad, in Mysore, where I was to meet Mr. R. H. Elliot,
and to learn something about cofEee cultivation. The journey was neither
easy nor uneventful, but it took me through a beautiful stretch of country. I
first came to Polybetta and Jemmagundi, where I met Mr. Breithaupt, the
secretary to the South Coorg CofEee Planters' Association, and was introduced by him to a number of the planters around, they having, as it chanced,
met here on the day of my v^sit. I was shown over several plantations and
saw the picking of the crop and its preparation for market, besides which I
heard a great deal from the planters as to what were their main requirements and their experience (para. 362 et seq.) I was most hospitably
received and set comfortably on my way, reaching Mercara on the morning
of January 23rd. Here Colonel Clarke, Commissioner of Coorg, showed me

much kindness and facilitated very greatly my rather difficult progress
through the, to me, unknown country. After calling on Mr. W. S. Sullivan,
I found my way on to Mr. J. S. Trelawney, at Coover Cooly, where I stayed

Polybetta/Jan.22.

Meroara, Jan. 83.
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Munjerabad, Jan.

sr— Feb. 3.

the night. On the 25th I pushed on through Somawarpet aiid Sanavada
Santa to Kodlipet, halting there and flxiUg up my quarters in a disused
schoolroom. Thence, after much difficulty, I succeeded in getting my
driTers to take me into Mysore territory, and pushed on to Sucrara
Santa. Here I paid a visit to Mr. Butcher, whose coffee plantations I
went over, and ^hen proceedrd to Suklespoor, halting there for the night.
The next morning's march (January 27) brought me to my destination,
BartchinhuUa, Munjerabad, where Mr. Elliot met me, and here I remained
until February, 3rd. Under Mr. Elliot's guidance I went over his different
estates and neighbouring ones, seeing both the cultivatioti and the preIn this way, and iii long
paration of the coffee for sale (para. 363).
conversations on matters concerning Indian agriculture in general, my
time was fully and profitably engaged, and the help Mr. Elliot gave me
then and since was simply invaluable to me. On February 3rd I had to leave,
and proceeded by way of Chickmanglnr and Kadur, the Southern Mahratta
Eailwa,y, and Bangalore, to Madras, which I reached on February 5th. At
Madras I was met by Mr. 0. Benson, Assistant Director of the Depaitraent
of Land Records and Agriculture, with whom I stayed. His Excellency
che Governor (Lord Connemara) gave me two interviews, and I also had
others with the Hon. Mr. (now Sir Henry) Stakes, and the Hon. Mr.
also with Mr. H. F. ClogstoUn,
Garstin, the two Members of Council
Director of the Department of Land Records and Agriculture, Mr. C. A.
Galton, Revenue' Secretary, Mr. J. D. Rees, private secretary to the
Governor, Mr. D. Duncan, Acting Director of Public Instruction, Mr.
C. G. Douglas, Exaininer of Forest Accounts, and M'- W- Kiess, Acting
Principal of the Saidapet College. In company with Mr. Rees I visited the
Saidapet College and Farm on February 6th (paras. 523 and 488). Early on
themorningof February Tthaconference was held at Mr. Clogstoun'shouse,'at
which, in addition to Mr. Clogstoun, Mr. Benson,'Colonel Olo'ott, and myself,
several of the leading native landowners were present, among them being
Mr. S. Siibramania Iyer, Mr. E. Ragiinatha Row, and Dr. M. lyaswami
Pillai; also Mr. P. Rajaratna Mudliar, and Mr. C. K. Subba Row, Sibassistant Director of Agriculture. In this way I was enabled to get some
idea of the most pressing needs of agriculture in Southern India, and to
learn in what respects its circumstances differed from those in the more
northern parts. I started off the same evening with Mr. Benson on what
was to me a very instructive and enjoyabhi tour through some of the.
districts in the southern part of Madras.
Leaving Madras, we arrived on
the morning of February 8th at ShiyaS (Tanjore), after crossing the
Coleroon river and coming upon the Tanjore delta, where rice was the
principal crop then growing. At Shiyali we were met by Mr. C. Sabanayagam
Mudliar, who took us over his estate and showed us the rice cultivation
upon it (para. 317), and his well-cared-for buUbcks and improved iron
ploughs (para. 281). In the evening' we continued our journey by train,
arriving next morning at Madura.
Mr. Ramasubba Aiyar, and Mr.
'Tillanayagam Pillai, the Deputy Collector, the Mayor of the Municipality,
and other gentlemen met us and drove us to the farm which formerly
belonged to the Madura Farmers' Club (para. 489), but of which only the
dairy-farming portion was maintained.
Here our hosts had collected
a number of the subordinate revenue ofScials and of the leading raiyuts,
and wiLh the aid of an interpreter we had a long and, to me, most
interesting conversation, or rather conference. Similar gatherings of this
kind were held at other stopping places during the tour, and in this way I
was enabled to get much inf ormaticJp. Mr. Benson also had arranged for
representative men to come up from some of the more distant parts, such
as Tinnevelly, which, for want of time, I was unable to visit myself.
left Madura in the evening, and, passing by Trichinopofy, traversed
the valley of the Cauveri until, gradually rising to the higher ground, we
reached Erode, where soil and cultivation began to alter. Changiiig hfere
on to the Madras Railway, we continued' to rise until we came, in the
afternoon of February 10th, to Mangalam (Avenashi Road) in the
were taken to see the " garden " (irrigated by
Coimbatore district.
wells) cultivation, and the system of enclosing fields with hedges (para.
'

Madraa, Feb.

B-7.

;

Shiyali, Feb. 8.

Madura, F«b.

9.

We

Avenashi,
Feb. 10-H.

We

240).

Going on to Avenashi

itself,

we were shown

betel-vine plantations,

the folding of sheep and goats on the land (para. 126), the utilisation of
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mud from

tank beds (paia. 132), the growing of perennial cotton (para.
manufacture of saltpetre (nitre) (para. 133), and the breed of
Coimbatore sheep. Late in the evening of February 11th we left Avenashi,
and, while Mr. Benson went direct to Salem, I struck ofE alone to Mettapollium, and thence drove up the hill to Ootacamuud, reaching this lovely
hill station on the morning of the 12th inst.
I was unfortunate in not
finding Mr. Lawson, the Government Botanist, in residence, but I met Mr.
D; Hooper, the Government Quinologist, and also Major-General Morgan,
who told me a good deal about tea-growing in the Neilgherries (paras. 357
The next morning Mr. Hooper took me over the Government
sind 358).
cinchona plantations and stores, and also over the Dodabetta Tea Estate. I
left Ootacamund on the evening of the 13th, and joined Mr. Benson at
S&lem on the 14th. Preparations were then being made for an Agricultural
Show that was shortly to be held here. Mr. Benson and I drove out some
10: niiles' into the country and saw the cultivation both on unirrigated
(" dry ") land and on that irrigated from " tanks," and that watered
by wells (" garden " land). Millets, tobacco, sugar-cane, and many kinds of
vegetables were prominent crops, and here I saw the old-fashioned wooden
^ngar-mills at work (para. 287).
On our way back I went to see Mr.
Hooper, Deputy Conservator of Forests, and had a conversation with him
upon the administration of forests in Madras. The same evening I left
Salem and rettirned to Madras on February 15th, where I paid a second
visit to the Saidapet College and had an interview with Mr. Kiess, the
acting Principal, after which His Excellency the Governor gave me a
secohd audience.
The next day I visited the Hon. Mr. Stokes and
subsequently Mr. Van Gaezel, the Chemical Examiner of Madras, leaving in
the evening for Bombay, en route for Saugor in the Central Provinces,
where I was to meet Mr. J. B. Puller, Commissioner of Settlements and

338), the

Agriculture, Central Provinces. The first portion of the journey took me
tbroilgh the Bellary and Raichur districts, and I arrived at Bombay on the
morning of February 18th. I employed the day in interviewing commercial
men in Bombay and in getting from them information as to the conditions
of the trade in wheat (para. 376 et seq.), oil-seeds (para. 388), cotton (para.
338), feeding cakes (para. 127), bones (para. 142), and other manures, as
Well as agricultural machinery. Among others I met Mr. John Marshall,
Secretary of the Bombay Chamber of Commerce, Messrs. Finlay, Muir and
Co., Messrs. Volkart Brothers, and Mr. Shallis. In the evening I left again,
going on, via Bhusawal and Itarsi, to Saugor, which was reached on the
morning of February 20th. Mr. Fuller arrived in camp on the 21st, and
meantime I had a look at the cultivation around, a great deal of it
con^istiz^ of market-gardening. We did not move on until the morning of
the 23Td, but then shifted our camp daily until in successive stages we
reached Damoh on February 28th. Mr, T. C. Wilson, Settlement OflEicer,
joined us on the march. The principal crops which I saw were wheat, linseed,
gram, and other pulses. During the journey I was made acquainted with
the systems of Land Classification and of Land Settlement (para. 46)
adopted in these Provinces, and I examined in many places the work and
mapsof the village accountant {patiowi) staff, and their respective inspectors
camped at Dongasara ou the 23rd, and on the
tend district inspectors.
Up
24th, after passing Sanoda, we halted for the night at Shahpur.
to liow we had been going over the black soil of the Saugor district,
but on the 25th we crossed on to the redder soil of tbe Vindliyan sandstone formation, and arrived at Damoh on the evening of February
27th. I took leave of Mr. Fuller the next morning and pushed on to
Here I called upon Mr. Lindsay NeiU, Divisional ComJubbulpore.
In the
missioner, and Colonel Van Someren, Conservator of Forests.
evening I left for Allahabad, arriving at the latter place ou the morning of
March 2nd. I made the acquaintance here of (the late) Mr. S. A. Hill of the
Muir College, one of the few scientific chemists sent out from England to
India. I had a long conversation with Mr. Hill relative to the position of
scientific men (para. 436), and the prospects of Native students becoming
workers in chemical science (para. 423). The same evening I travelled
towards Cawnpore, came there next morning, and went out to the Oawnpore
Experimental Farm (para. 478). The corn crops were at this time nearly
ripe.
Mr. J. F. Duthie, Director of Botany for Northern India, joined me

Ootacamund,
Feb. 12-13.

Salem, Feb. 14.

Madra5,Feb.lS-le.

Bombay, Feb.
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Damoh, Feb.
Jubbalpore,
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1.
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in the evening, and next morning we went together to the Cawnpore
Farm, where I Inade Ihe acquaintance of Mr. T. W. Holderness, Director
of the Department of Land Records and .Agriculture, North-West Provinces and Oudh.
drove ont to the Juhi Reserve and the Amramau
Farm, to see the experiments carried out on the reclamg.tion of sterile
salty land {iisar) (para. 75).
In the evening Mr. Duthie and 1 left for
Al'garh, where, on 5th March, we carefully inspected the Chherat Farm
(para 75), and on 6th March the Gursikran Farm (para. 75), at both of
which places experiments on salty land («««>•)' reolama,tion were being
conducted on a large scale, and were kept under botanical observation by
Mr. Duthie. On 7th March we left Aligarh, Mr. Duthie going to Saharanpur and I to Meerut. I called on Mr. Whiteway, the Collector, and in the
afternoon was driven out to see thp splendid market-garden cultivation
carried on around the city by the Ski, Lodha, and Sani castes (para. 149).
I ^Iso was shown over the farm belonging tq Rai, Bahadur Debi Singh,
which was formerly an Experimental Farm of the Agricultural Department
of the North- West Provinces and Oudh, and on which improved iron
ploughs are still employed (para. 47G). The next morning I drove on to the
Babopghur Farm (para. 269), at Hapur, where there is an Army Remount
Depot, and where horse-breeding operations are carried on. Captain
G-oad, Assistant Superintendent of the Remount Department, took me
over the Dep6t and Farm, and showed me tfie horses and the methods of
cultivation employed, such as the growing of oats and lucerne, ploughing
with iron ploughs drawn by horses instead of bullocks, and the working of
wells by horses. Leaving Hapur on the morning of 9th March, I returned
to Meerut, and then went on to Delhi, where J^ spent a day seeing the
sights, and left again on |he morning of the llth for Saharanpur. Arrived
there, I met Mr. Duthie and also Mr. Patterson, the Collector. On
12th March Mr, Gollan,,the Superintendent, took me over the Saharanpur
Botanical Gardens (para. 479), anii, in the afternoon we went to the
Saharanpur Agricultural Show (par^ 541), which was specially interesting
to me as being the first of the kind I liacl,seen,|in India. At the invitation
of Colonel, Dean, Superintendent of the A;rmj ^^mount Department, I
saw the Sah^i-^npur Deput on thp flioisnJng of the. 13th, the horses here
being principally Australian horses (" Walers") imported for the use of
medium cavalry and field artillery. Colonel Dean also drove me over the
adjoining farm, lucerne,
pats,!as at Hapur. being largely grown. After
this, I posted from Saharanpur to Dehra Dun, reaching the latter in the
evening, and going to Mr. E. Fernandez, then Deputy Director of the
Forest School. The next ijaprning I called on Colonel Bailey, the Director,
and shortly afterwards Mr, H. C. Hill, Officiating Inspector General of
The sessional examinations of the Forest School were in
Forests, arrived.
progress at this time, and as these were viva voce ones, I took the opportunity afforded me of attending them, and, of agceijtaining in some measure
what the standard of teaching attained ,1^. the Forest School was (para.
52 1). Mr. C. Bagshaw, Conservator of Poi;ests, Central Circle, North- West
Provinces, (the late) Mr. W. E. D'Aroy, Assistant Inspector General of
Forests, Mr. L. Mercer, Deputy Conseryator (Dehra Dun district), and Mr.
A. Smythies, Instructor of the Forest, School, were present, in addition
to Colonel Bailey, M r. Hill, Mr, Fernandez, and myself. I attended the
examinations for four successive d3,ys, and was allowed to question a
number of the candida|;es in chemistry anfl iu -^fegetable morphology
(para. 526). I also went over the school JDuildings, chemical laboratory
and museums. On the night of 18th March I Ipft Dehra, going back to
Saharanpur, and thence to Meerut, where the Nauchandi Fair and Agricultural Show was being held (para. 641). This interested me greatly,
e ppcially the ploughing competition (para. 279), and I met again Mr.
Holderness, Mr. Whiteway, and Mr. Muhamm?id Husain. I returned to
Saharanpur the night of the 20th, and spent the jiext three days there,
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going over the Botanical Gardens, the Museum and Herbarium, and being
taken by Mr. GoUan to see the cultivation of the neighbourhood, which
waa largely market-gardening of a high class, the cultivators being principally S4nis. At Saharanpur I met Mr. Benson, the District Judge, at
whoe house I was staying, and who was brother of the Assistant Director
also Mr. W. Ward Smith, Executive Engineer,
of Agriculture, Madras
;
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much about the irrigation
24th March, at Mr. Ward Hurdwar,
Smith's suggestion, I travelled to Hurdwar, and was fortunate enough to March 24.
find there Mr. King, the Executive Engineer. Mr. King most Isindly took
me to see the head-works of 'the Ganges Canal, and the system by which
the Gfanges is diverted into the canal. After this I drove in a light native
cart {ehka) along the side of the canal from Hurdwar to Eurki, seeing,
on the way, the three great works by means of w'hich the canal is carried,
firstly under, then through, and lastly over, the river torrents that cross
In the evening I reached Eurki, and took the train for Lucknow,
its path.
passing en route through Rohilkhund and thence into Oudh, arriving at
Lncknow on the evening of 25th March. On the 26th I was met by Mr.
Muhammad Hnsain, and went with him to the Lucknow Botanical Lucknow,
March 26.
Gardens (para. 479), which are under the charge of Mr. Bidley, the Superintendent. Next morning I left for Cawnpore, and became the guest of Ca-wnpore and
March 27
Mr. Holderness, Director of Land Rettords and Agriculture, North- West district,
—April 2.
Provinces and Oudh. I Stayed from then until 2nd April in the Cawnpore district, being taken on daily excursions by Mr. Holderness, as well
as minutely examining the Cawnpore Experimental Farm. We went over
several Estates belonging to the Court of Wards, and among other places
visited Eura, and spent the day in seeing different holdings on either side Bura, March 3i.
of the canal (Lower Ganges Canul, Etawah branch). Here the influence
On 2nd April the corn
of canal irrigation was very marked (para. 88).
crops of the experimental plots at the Cawnpore Farm were being brought
in, threshed, weighed, and recorded, and I saw this in progress (para. 478).
in the evening of the same day I left Cawnpore in company with Mr. W.
B. Wishart, on a tour through the indigo-growing districts of Behar.
After passing Mirzapore and Chunar, the Ganges was crossed at Mogul
Serai on the 3rd April, and we proceeded to Gahmar, where we stayed oahmar,
3-4.
with Mr. George Fox. Here for the first time I saw'the indigo crop grow- ^vA\
1
ing, and also the machinery used' in the manuf actiire para. 343 et seq.).
also saw in the neighbourhood soine excellent in arket-giirden cultivation
by men of the Koeri caste. Prom Gahmar we went on to Beheea, in the Beheea, April 5.
Shahabad district, and were received there by Messrs. ThonisOn and Mylne.
On the following morning I was driven over a considerable portion of the
Beheea Estate, and saw not only the cultivation of sugar cane, but also the
manufacture of sugar by the aid of the Beheea mill (paras. 287, 28S, 330),"
the shallow evaporating-pan (paras. 291, 331), and the " centrifugal drier
or sugar " turbine " (para. 292), introduced by IVlessrs. Thomson and Mylne.
Indigo was also largely cultivated on the Estate. I was also shown the
records and maps kept by Messrs. Thomson and Mylne for the purpose of
managing their Estate, -vtrhich extends to about 25,000 acres. In the evening
Garaui, April 6.
we journeyed on to Garaul on the Tirhoot State Railway, and visited the
Batoulia Estate and factory, which are under the charge of Mr. F. G. Wilkinson.
On the 7th April we took the train on to MozufEerpo'-e, where I was
entertained by Mr. A. C. Brett, the district Judge. At Mozufflerpore I met a Mozufferpore,
^pni r.
large number of Indigo planters who had come in from the surrounding
in
India,
some
time
resident
had
been
who
Schrottky,
Mr.
districts, as also
and was then regarded by some as a " chemical expert " in the
On the 8th instant a visit was
manufacture of indigo (para. 349).
Motipore,
paid to the Jainpur Estate, Motipore, then managed by Mr. H. April 8-9.
Abbott and here Mr. Wishart and I stayed a couple of days, returning to Mozufferpore ori the evening of the 9th. On the 11th instant
Bhic?inpar,
we went to see the Bhicanpur factory and estate of Mr. G. Richardson, April 11.
comprising, in all, 7,000 acres. In the evening I set off alone to make my
way to Pupri in the Durbhanga district, which I reached next day after Pupri
Mr. Walton, the ^p^ i^- 13.
riding 30 miles on a trolly kindly provided for me by
Pupri not being
to
Durbhanga
from
exitension
the
engineer of the line,
his factory
thin completed. At Pupri Mr. Robert Wilson took me over
made in
and land, and showed me the different experiments he had
started
manuring for indigo (para. 348). On the morning of the 14th I
right
on my trolly journey to Durbhanga, and thence went by rail
tern
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were visited, viz., Rajghat (Mr. D. C. Eeid) and Dhokrah (Mr. H.
Apperley). On the afternoon of the 16th we all travelled to Motihari,
where on the following day there was to be a parade of the Behar Light
Horse. Here again I met a large number of the indigo planters of the
districts around, as well as Mr. W. D. Blythj the Collector, and Mr. Seeley,
engineer. From Motihari we went on the evening of the 17th April to
Pepra, and stopped at Mr. Wyatt's factory. On the 18th we drove from
Pepra t6 Mr. W. B. Hudson's at Seeraha, and went over his estate and
factory the day following, leaving in the evening for Bara (Mr. Gales),
and thence by train to Beheea, where I parted company with Mr. Macleod
and Mr. Wishart, and paid another short visit to Messrs. Thomson
and Mylne.
On the morniAg of the 21st I took the train to Allahabad, and, arriving there in the evening, met Mr. A. J. Hughes, Supervising Municipal Engineer, North-West Provinces and Oudh. It had been
arranged, with the consent of the Government of India, that I should visit
certain towns in the North-West Provinces where it was proposed to
introduce new water supplies and sewerage schemes, and I was to report
upon these from a chemical and agricultural point of view. I had originally
intended to make a short tour in the Punjab after my return from Tirhoot,
but I found the season too far advanced to permit of this, the cold-season
Consequently I adopted the alter(rahi) crops being already ofE the land.
native plan and visited in succession Allahabad, Cawnpore, Benares, and
lastly Naini Tal. At Allahabad, on April 22nd, in company with Mr. Hughes,
I saw the new waterworks then in course of construc^iion. In the afternoon I was shown over the Allahabad Grass Farm by Colonel Marriott of
the Commissariat Department (para. 215 et seq), and he explained to me
the system on which the Farm is worked. Grass was then being cut and put
On the morning of the 23rd I examined with Mr.
into silos (para. 224).
Edmonson, the sanitary officer, the system of town-cleansing, the trenching
of night-soil upon land at Futtepore Biohwra (para. 149), some little distance out of the town, and another site at Naini which it was proposed to
At Allahabad I met again Mr. S. A. Hill, also
utilise for a sewage farm.
Mr. F. W. Porter, the Collector, and Dr. Hall, Superintendent of the Gaol.
I went with Mr. Hughes on the morning of the 24th to see the pumping station
and new intake from the Jumna. After this I left Allahabad and travelled
with Captain F. C. Chapman to Bharwari on the East India Railway, from
which place we drove on to Captain ( ;hapmaB s Estate at Biti, crossing the
Ganges shortly before coming to our destination. The Estate is in the
Province of Oudh, and comprises about. 13,000 acres situated along the
banks of the Ganges. Here I saw how Captain Chapman, by making a vast
embankment and keeping out the Ganges, as well as by draining and pump
ing, had succeeded in reclaiming and cultivating a large amount of land
that was formerly a lake (para. 71). The steam-plough was then at work
on a portion still unreclaimed (para. 281). A good deal of ravine land was
also reclaimed by terracing and by keeping back surface flow of water (para.
Two days were spent here in riding over the property and seeing
70).
the villages included in it and also their cultivation. I travelled to Ca wnpoje
on the evening of the 26th April, and put up at Mr. Wishart 's. The nex^;
morning I went with Mr. Wishart to the hazdr, and took samples of wheat,
the different impurities in which were subsequently separated out for me
and determined in Mr. Wishart's office (para. 384). We then drove to the
canal side and saw the plot of land called " Buck Sahib's village," on which
Kachhi cultivators use the town refuse, and after that to other land outside Cawnpore where night-soil was being trenched (para. 149).
On the 28th I went over some cotton mills, and on the 29th inspected,
with Mr. Hughes, the proposed intake of water from the Ganges, after
which I nie', Mr. Walter Butler (engineer), Mr. F. N. Wright (the Collector),
Major Baddeley, of the Army Harness Factory, Dr. Condon (civil surgeon),
and Mr. J. Rogers (engineer). The next day Mr. G. B. Allen took me over
Messrs. Couper, Allen and Co.'s Army Boot Foctpry and theni went on
to the Cawnpore Experimental Farm. The next day, after inspecting
the site for a proposed sewage farm, Major Baddeleji- took me to see tlje
Army Harness Factory, and, in the evening, Colonel Worsley and I walked
over the Cantonment Grass Farm (para. 214). On May 2nd I met Mr. W.
J. Wilson, junior secretary, Irrigation Department, North- West Provinces
estate
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and Oudh, and travelled wilh him the same evening to Luokno-w, I going on
to Benares. Here Mr. A; E. "Wilson, municipal engineer and resident
engineer of the Benares Waterworks, took charge of me, and we visited the
prpposed intake from the Ganges, and on the following day the land
intended to be utilised for the purpose of a sewage farm. At Benares I
made the acquaintance of Mr. Adams, the Commissioner, Mr. James
White, the Collector, and Mr. W. Venis, analyst to the Municipality. From
Benares I returned, on May 5th to Lucknow, where I met Dr. Fiihrer,
keeper of the Luoknow Museum, and Mr. E. Bmith, of the Archaeological
Department. I went over the Museum, and then drove out to see an artesian
well-boring 1,200 feet deep, which it was hoped would give a supply of water
for the city. In the afternoon I left again by the Oudh and Rohilkhund
Railway for Naini Tal, meeting en route Colonel Pitcher, formerly Assistant
Director of Agriculture North- West Pro.vinces and Oudh, and Mr. W. J.
Wilson, with whom I continued the journey. Naini Tal was reached the
afternoon of May 7th, and here I stayed until May 16th. At Naini Tal I
met a number of the officials of the North- West Government, and had many
interesting interviews. Among these I would mention one with His Honour
the Lieutenant Governor (Sir Auckland Colvin), and several with Mr. T.
W. Holderness (Director of the Agricultural Department), Colonel Pitcher,
Mr. T. H. Wiokes (chief engineer North-West Provinces and Oudh), and
Mr. A. J. Hughes. In addition, I had the pleasure of meeting the Hon. W.

Woodburn (Chief Secretary

to

Government) and Colonel Erskine

;
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16.

also

Mr. R. Smeaton (Financial Secretary to Government), Mr. C. J. Connell
(Secretary, Board of Revenue). Colonel Thomason, Colonel Harrison
(chief engineer Irrigation Branch North-West Provinces and Oudh), Dr.
Richardson (Inspector General of Civil Hospitals), and Dr. G. Hutoheson
(Sanitary Commissioner). During my stay I was the guest of Mr. W. J.
Wihon, whose experience in irrigation as well as in experimental work
on reclamation of salty land (usar), and on the establishment of " Fuel and
Fodder Reserves," was of great advaniiage to me. Mr. A. Grant, supervising
engineer Irrigation Department North-West Provinces and Oudh, was also
staying there. An inquiry, similar to those at the other towns in the NorthWest Provinces which I had visited, was then in progress, and, accordingly, I
examined the proposals both for utilising a freshwater supply and for
On May 17th I left Naini Tal,
disposal of the sewage 6f this hill station.
calling, on my way down the hill, at Mr. S. L. Whymper's, an old schoolfellow of mine. Taking the train at Kaihgodam, I travelled on to
Bareilly, and thence, vi& Saharanpur, to Umballa, which was reached by
the evening of May 18th. Posting from here through the night, I came next
morning to Kalka, and finally arrived at Simla early in the afternoon of
May 19. I stayed in Simla from that date until July 14. I employed
this interval in putting together the notes I had taken during my tour, in
reading Settlement and other Reports of the districts I had visited, as well
as the principal Government papers upon subjects with which my inquiry
was more specially concerned. I had also the opportunity of meeting a
number of the high officials of Government, all of whom received me most
kindly and gave me much assistance. His Excellency the Viceroy especially showed much interest in the matter of my inquiry, and gave me
renewed interviews. The Members of Council, Sir David Barbour, Sir George
Chesney, Sir Charles Elliott, the Hon. Mr. Hutchins, and Sir James Lyall
Among
also allowed me to discuss with them the views I had formed.
other officials whom I met, and by whose experience I benefited greatly,
were the Hon. W. C. Benett (then acting for Sir EdwardBuck in the Agricultural Department), Colonel Forbes (Inspector General of Irrigation). General
Badcock (Commissariat Department), Mr. Muir-Mackenzie (Under Secretary
Agricultural Department), Mr. H. C. Hill, Dr. George Watt, Mr. Harvey
James, Mr. J. F. Finlay, Mr. J. B O'Conor, Mr F. A. Robertson (Director
of Agricultural Department, Punjab), Mr. S. A. Hill, and Major Elliott
(Commissariat Department). The library and records of the Agricultural
Department were placed at my disposal, and Mr. Tucker, the Registrar,
helped me in every way he conld. Before leaving for my second tour, I
drew up my general conclusions in the form of " Preliminary Notes," which
were printed and circulated, and subsequently discussed at the Agricultural
Conference in the following October.
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1S9Q.

Simla, July 14.
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20-21.
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22.

Just after the rains liad set in I started oS again on my travels, and
leaving Simla on July 14th in company with Dr. Hendley, of Jeypore,
made my way again to the plains. Passing, by way of Delhi, we arrived on
the evening of July IGth at -'eypore. Here I had an agricultural talk ^ith
the chief Member of Council oE the Jeypore State, Bai Bahadur Kamtee
Mookerjee (paras. 110, 212), and after seeing, under Dr. Hendhy's guidance,
the Museum, Hospital, School of Art, the Jeypore Cotton Press, &c., I went
on to Ahmedabad, arriving there on July 19th. I stayed with Mr. H. E. M.
James, the Commissioner, and the next morning we were joined by Mr.
Ozanne (Director of Agriculture, Bombay), and Mr. Middleton (Professor of
Agriculture, BarodaCollege), who were to be my guides and companions in
my tour through the Bombay Presidency.
spent two days at Ahmedabad
seeing the cultivation of the neighbourhood, iocludingirrigationof land from
tanks, also the growing of perennial cotton, the sowing of rainy-season crops,
and the preparation of landfor rice, and the transplanting of rice. From
Ahmedabad we passed on, early on iihe 22nd, to Nadiad, where we were
joined by Mr. Kacherao Jadhava, a Native in the service of the Gaekwar of
were met at
Baroda, and formerly a student at Cirencester College.
Nadiad by Rai Bahadur Becherdas Viharidas Desai, a leading agriculturist,
by Mr. Motibhai, the President of the Municipality, and by the Secretary of
the Nadiad Agricultural Association. After visiting a store in the "town
established for the purpose of selling pure seed (para. 310) we went to the
Experimental Farm of the association, (para. 484), and to Mr. Becherdas's
own farm. After this we went out again to see the cultivation of the
neighbourhood, the fields enclosed with hedges (para. 240) and with
borders of grass around them (para. 211) being, prominent features.
The
also visited here a hospital (Pinjrappl) for disabled and dying cattle.
same evening we left for Baroda, and stayed there with, Mr. F. A. H.
Elliott (Survey Commissioner).
On the next jnprning we went over the
fields out of which it, was proposed to ifprm an Experimental Station and
Farm in connection with the Baroda, College (para. 483). After breakfast
we drove to the G-aekwar of Baroda's palace, and had a long interview with
His Highness, principally upon the subject of agricultural education. Subsequently we visited Mr., Kacherao Jadhaya's experimental station, and his
laboratory (para.i 485), and still later the Baroda College (para. 521), meeting
there the Principal, Mr.G. S. ;Tait. At ;B^rp,da I also met the Resident,
Sir Harry Prendergast, and ,Mr. W. S. Price, superintendent of the
Baroda Survey. In the evening we left, and travelled to Palghar in the
ThAna district, whence we drove to Mahim. Here we saw the splendid
"garden" cultivation, the growing of sugarrcane,, plantains, ginger, betelvine, and other remunerative cjjops (para. 119), J)esides the system of seedbed formation, known as rdb (para. 137), for rice and millet (ndgli)
growing. At MAhim we met Mr. Dhondo Vinayek Dandekar, a leading
landed proprietor, Mr., Padmaker 'NsLvajan, Mamlatdar of M&him, and
many others. In the afternoon we drove hack to Palghar, and thence by
train to Bombay.
The next day I called on Mr. John Marshall, of the
Chamber of Commerce, and had a long talk with him on the subject of
wheat-cleaning (para. 376 et seg.), and oil-seed, cleaning (para. 388) and
upon the trade in cotton (para. 3.38). Frona Messrs. Croft, Wells and Co.
I gathered information on the collection and export of tones (para. 142),
from Messrs. Volkart Brothers on trade in cotton, bones, and manures, and
from Messrs. Glade and Co., on the manufacture and trade in oil-cakes
(para. ,127).
On the 26th inst. we went on to Poena, I leaving the others
at Kirkee, as I was to be His Excellency the Governor's (Lord Harris) guest
Mr. Lee Warner, Political Secretary to Government,
at Ganesh Khind.
was also staying at Ganesh Khind at the time. With Mr. Ozanne. I went
over the Ganesh Khind Gardens (para. 486), and on July 28th drove
with him and Mr Middleton to Mundwa, a few mil^s out of Poona, to see
the sugar-cane and other cultivation of the district which is carried on by
also
canal irrigation and the use of night-soil (ppudrette) (para. 149).
went over a distillery where spirit is made :^rpm the fruit of the Mahua
In the afternoon I met at the office of the Department of Land
tree.
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Records and Agriculture Mr.Bhimbhai.the Assistant Director, and later on
we held a conference with the principal landowners, agriculturists, and
native officials of Poona. Among those present, besides Mr. Ozanne, Mr
Middleton, Mr. Bhimbhai and myself, were Eai Bahadur Mahdeo Govind
Eanade (Judge under the Deocan Belief Act), Eai Bahadur Yeshwant
Moreshwar Kelkar (Oriental Interpreter to the Government), Mr.
Dprabji Padamji (President of Poona Municipality), Mr.
Naoroji
(manager of Eeay Paper Mills), Mr. Namjoshi and Mr. Ghotandekar,
editors of native papers, Mr. Kupaswami Mudliar (secretary of the
Agri-Horticultural Society of Western India), Mr Dandekar (Educational
Inspector of
the Berars), Mr. Nata and Dr. Ghole, landowners.
We had a long and interesting conversation and interchange of views,
more especially on points connected with forest, administration, questions
of irrigation, and agricultural education. In the evening we started off by
train for Belgaum, which we reached on the 29th July, and stayed with Mr.
A. Keyser, the acting Commissioner. Mr. J. Fairlie Muir, the Collector, met
us later on, and we went out to see the extensive rice-growing by the tank
irrigation system.
At the Collector's office was a large collection of the
implements in common use in the district, and from the District Deputy
Collector, the Hon. Gahrshitaipa Virbasapa, we heard of the success which
had attended the efforts to popularise the system of Govei*nment Advances
Next day we inspected the
(Jlaecavi) for agricultural purposes (para. 109).
farm attached to the Agricultural ( -lass of the High School (para. 522), and
then went to see the market-gardening around the town. At noon we left
for Bellary, passing en route Dharwar, Gadag, and Hubli. At Bellary,
where we arrived on the morning of 31st July, Mr. A Sabapathi Mudliar met
us and took us to his farm, where he shoW^ed us the utilization of prickly
pear as green-fodder (para. 236), the Swedish ploughs which he uses on
his estate (paras. 277, 281), and the preparation of bones for manure
(para. 143).
Owing to the late coming of the monsoon and absence of
irrigation there were hardly any crops on the ground, so we did not stay
long here, but retraced our steps to Hospet, which we came to in the
afternoon. Mr. C, H. Goud met us here, and under his guidance we saw
the rice and sugar-cane cultivation of the district. The enclosure of the
fields with trees (para^ 240), and the lopI)ing of the trees for supplying
green manure for the rice fields, para. 136), as also the growing of grass
for cattle along the water-'ch'anUels (;^ara 211 ), were peciiliar features here.
Irrigation is by means of channels taken off from tihe Eiver Tungabadra,
and the cultivation is excellent the cultivators are mostly of the Lingayat
caste.
Iron sugar-mills are used extensively here (para. 289). We were
entertained at Hospet by Mr. F. Parsons^ Head Assistant CoUeetor, and the
day following visited the ruins of Humpi. In the evening we left by train
on the return journey to Poona, but Mr. Middleton and I halted a day at
Bijapur, where we called on Mr. Fleet, the Collector, and were shown
much kindness by Mr. F. Goldsmid, Superintendent of Police. Continuing
our journey we reached Poona on the morning of 8rd August, and,
meeting Mr. Ozanne again, we went over the Poona Slxjierimental Farm
together.
After this I had a long interview with Mr. Wroughton,
Conservator of Forests, with reference to forest matters in their relation
to agriculture in the Bombay Presidency (para. 174). In the aifternoon
Mr. Middleton and I went over-the College of Science, and then once more
with Mr. Woodrow to the Experimental Farm, where we met several of
the pupils of the Agricultural Class. In the evening Mr. Ozanne, Mr.
Middleton and I left for Kalyan, where we halted a few hours to see the
rice and millet (ndgli) cultivation in these wet parts of the Western
Ghats. Then resuming, we travelled up the TuU Ghats into the Nasiok
Here we saw more rice and millet (ndgli)
district and alighted at Igatpuri.
cultivation, some of it by the seed-bed system called rdh, there being no
BufPaloes were here the plough
irrigation, but simply very heavy rainfall.
cattle (para. 260). In the evening we took the train again and reached
Pachora on the morning of 6th August, going on thence to the Bhadgaon
Farm, which we reached after crossing four different rivers these were
then in flood, and presented considerable difficulty to our passage.
Arrived at the Farm we went carefully over it (para. 482), seeing then
the rainy-season (kharif) crops, just as on my previous visit I had seen
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the cold-weather (rdbi) crops.
also saw the herd of Mysore cattle
(para. 255), the formation of a babul (Acacia arabica) plantation
^ara. 186), and the making of silage (para. 226). The next day we
left, and, after visiting a cotton-cleaning (ginning) factory en route, at
Paohora I parted company with Mr. Ozanne and Mr. Middleton. Taking
Nagpur, Angust
the train on to Nagpur, I arrived there on the morning of the 8th, and
8-10.
went to Mr. J. B. Fuller's, where I stayed this and the next two days. At
Nagpur I had an interview with Mr. (now Sir Alexander) Mackenzie, the
Chief Commissioner, and among others I met and discussed agricultural
matters with Mr. J. Neill (Judicial Commissioner). Mr. A. Munro (Director of Public Instruction), Colonel Van Someren and Mr. R. T. Thompson (Conservators of Forests), and Colonel Scott.
Mr. Fuller took
me over the Nagpur Experimental Farm (para. 480), the management of which is in the hands of Mr. Mahaluxmivala. After this,
we inspected the Agricultural Class and museum (para. 524), Mr. Joshi,
formerly a Poena student, being teacher of agriculture. At other times we
visited the plots of land cultivated by the students of the Agricultural
Class, and also the land outside the town where the night-soil and townrefuse are utUised by the Kdchhis and other cultivators who have followed
their example (para. 149). On the evening of August 10th I left Nagpur
for Calcutta. At Allahabad I met Mr. A. J. Hughes, Supervising Municipal
Engineer North-West Provinces, and travelled part of the way with him,
hearing from him what had been done in furtherance of the sanitary schemes
we had discussed before. It was now the middle of the rainy season and a
great part of the district passed through was covered with water. Arriving
at Calcutta on the morning of the 13th, I spent the day with Mr. Finucane,
Calcutta,
August 13.
Director of Land Records and Agriculture, Bengal, and, in the evening set
ofE with him and Mr. P. Nolan, Revenue Secretary, for a short tour in Eastern
Bengal. The train took us as far as Goalundo, Dr. Comins, Superintendent
of Emigration, travelling with us. At Groalundo we embarked on the steamer
for Serajgunge, and during the sail up the Brahmapootra river we saw the
numerous villages on the islands dotted about on the river or along its banks,
together with their rice and jute cultivation (para. 374). At Serajgunge,
Mr. Cuthbert Macdonell, manager of the Serajgunge Jute Mills, and his
Serajgunge,
August 14-17.
assistant, Mr. Ogbourne, met us and took us off in their steam launch to
their house. We stayed here until the 17th, and- met Mr. Andrew Hannah,
Mr. S. Gowan, and other jute commission-agents. On the 16th inst. we
took a long trip of about 30 miles in the steam launch to Solanga, going up
the streams then intersecting the country and noting the jute and rice
growing everywhere along the banks,
On the 16th we saw over the
Serajgunge Jute Mills, and in the afternoon Mr. Finucane and I went
about in a boat and called at several of the islands for the purpose of seeiiig
how the cultivation was carried on, as well as the preparation of the jute
and its packing for market. On the 17th we left Serajgunge, and returned
The same afternoon I went with Mr. Finucane to
to Calcutta on the 18th.
Calcutta,
Aug. 18-19.
inspect the Seebpore Experimental Farm (para 493), and met here Mr. Basu
and Mr. Banerji of the Bengal Agricultural Department:
The day
following, I had an interview with Mr. R. Blechynden, secretary of the
Agricultural and Horticultural Society of. India, in relation to the coming
of a chemist to India to enquire into problems connected with the cultivation and manufacture of tea (para. 36l).
In the evening Mr. Nolan,
Bumraon,
Mr. Finucane, and I left for Dumraon, where we were to meet His Honour
Aug. :0-21.
the Lieutenant Governor of Bengal, Sir Steuart Bayley, then on tour.
This we did, and with His Honour went round to see the school, hospital,
museum, and other places, subsequently meeting again at a dinner given in
.the Lieutenant Governor's honour. Among the party were Mr. C. C.
Stevens, OfiRciating Chief Secretary to Government, Mr. W. Kemble, Opium
Agent, Bankipur, Mr. J. Charles, Judge of Shahabad, and Mr. J. Bernard,
Officiating Collector, Shahabad).
On the 21St'we went over the Dumraon
Experimental Farm with Mr. Basu (para. 492), and subsequently had an
interview with the Maharajah of Dumraon and Rai Bahadur Jai Prakash
Lai, the manager of the Dumraon Estate (Raj).
In the afternoon Mr.
Finucane and I left Mr. Nolan and the others and crossed the Ganges
at Mokameh, proceeaing mto Tirhoot for a short tour there in order to
fii-st went to B^ra, and
see the manufacture of indigo (para. 349),
r.
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Mr. "W. B. Hudson's at Seeraha, where we arrived on the morning
of August 22nd. I was just in time to see the cutting and steeping of the
mdigo plant, and the subsequent preparation of the dye in its difEerent
Leaving Seeraha on the 23rd we went on to Motihari, and stayed
stjages.
with Mr. W. D. Blyth, the Collector.
Here I met again Mr. Apperley
and Mr. Seeley.
On the morning following, we went with Mr. Blyth by
train to Bettiah, and were the guests of Mr. T. M. Gibbon, manager
of the Bettiah Estates. The country here was much flooded, but we saw
the cultivation as far as we could, and I had much interesting conversation with Mr. Gibbon.
The following morning we left again, and at
Motihari I ended my tour with Mr, Finucane, and proceeded alone to
Allahabad, which I reached on August 26th.
Here I visited Mr. S. A.
Hill and Captain F. C. Chapman, and went over the Allahabad Grass
Farm again with Captain Hallowes and Sergeant Meagher (para. 215).
large quantity of silage was being made at the time (para. 224).
I
took the night train to Cawnpore, and, arriving there on the 27th, I
drove to the Experimental Farm and made another inspection of it
with Mr. Lachman Parshad,.the personal assistant to the Director. After
calling on Mr. Wishart I left again for Hissar, where on the 28th inst. I
was to meet Mr. F. A. Robertson, Director of Land Records and Agriculture, Punjab, and to make, under his guidance, a short tour in the Punjab.
I duly arrived at Hissar and met Mr. Robertson, we both staying with
Captain Marrett, Superintendent of the Hissar Cattle Farm.
On the
morning of the 29th Captain Marrett drove us over the Grass Farm for some
10 miles to Ehairwan, where we saw the difEerent herds of cattle kept on
the farm (see para. 254). On our return we found Colonel Patch (Commipsary General, Northern Circle, bengal) and Captain (now Major)
Wingate (Special Forage Oflftcer), and had a conversation upon the system
of Grass Farms (para 215). "We then went over the Home Farm, and saw
the young stock, as also the growing of lucerne and other green crops
(para. 236), and the making of silage (paras. 224, 226).
Next day we met
Mr. A. Anderson (Deputy. Commissioner), and went with him to see the
cultivation of the neighbourhood, both on canal irrigated and on unirrigated
(" dry ") land. Later on we visited the sheep and goat-breeding Farm (para.
270), and left in the evening for Ferozpore, arriving there early on August
Slst.
Mr. E. B. Francis (Deputy Commissioner) took charge of us, and
drove us round to see the cultivation near the town, as well as the system
of inundation canals (para. 92). On September 1st we drove out towards
Ludhiana, and saw several villages where the cultivation was mainly carried
on by men of the Jat caste. In the afternoon we left for Changa Manga,
and put up at the Forest bungalow. Mr. A. V. Munro, Assistant Conservator, and Mr. Fazil Din, Sub-assistant Conservator, took us over the
" reserves " (paras. 177, 221) and grass runs (rukhs), as also to the more
distant rukh Jelleke.
In the evening we took the train to Multan, and got there early on
September 8rd, going to the Deputy Commissioner's, Mr. H. C. Cookson.
Mr. Cookson drove me round the town, showing me the cultivation and the
inundation canals (para. 92), and later on to^;he more outlying parts, where,
among other things, I saw the manufacture of indigo according to the
droye, to

Suraha,
Aug. 22-23.
Motihari, Aug. 23.

Bettiab, Aug. 2i.

Allahabad,

Aug.

26.

A

method. On September 4th Mr Cookson, Mr, Smith (Executive
Engineer, Sidhnai Canal), and I, went by train to Rashida, and then rode
out to see the system of canal distribution and some of the villages which
had been established along the Sidhnai Canal since the latter had been
brought to the district (para. 86). Previous to this only a small part of
the area had been under cultivation. On the morning of September 5th
Mr, Cookson and Mr. Smith returned to Multan, and I continued my
journey with Mr. Robertson to Lahore, Montgomery being passed on the
way. On the 6th inst. Mr. A. V. Munro met us again, and took us over
the Shahdai-a plantation (para. 177), a little outside Lahore. After this
we went to the veterinary school, dispensary, and hospital, and saw the
stallions of the Horse-breeding Department which are kept here (para. 269).
Starting off again in the evening by train. Mr. Robertson and I reached
Gujrat (Punjab), and were met by Mr. E. B. Steedman, Deputy Commissioner, ftnd formerly Director of Agriculture, Punjab, and by Captain
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Aug. 27.

Aug. 29-30.
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Davies, Settlement Collector. The following morning we rode out and saw
the crops, here mostly irrigated from wells. We passed also large tracts
of land flooded with silt from the mountain streams and channels, and
which form the rich wheat-growing stretches of these parts (para. 138).
Splendid cattle, which came originally from Hissar, were seen here (para.
254), and there was also a Dep6t of the Horse-breeding Department (para.
Mian Mir, Sept. 8. 269). We left Gujrdt at night, and arrived next morning at Mian Mir,
where we halted to see one of the military Grass Farms. The one we
visited was I'ukh Terah, and the grass was then being cut, and a great deal
was being packed into silos dug in the ground (para. 229). From here we
Araritsar,Sept.8- -vyent on to Amritsar, and became the guests of Mr. J. A. Grant, Deputy
'
Commissioner. Mr. Grant took us in the afternoon to see the town, its
temples, &c., and also the system of town sanitation so successfully adopted
here (para. 149). On September 9th we were out early, and spent a long
morning in seeing the extensive market-garden cultivation carried on all
around Amritsar by the help of irrigation from the canal (Bari-Doab
Canal), and the night-soil and sweepings from the town (para. 149j.
also sugar-cane and
Vegetables were being raised in great profusion
maize.
We passed on to a village, Sultanwind, on the other side of
the canal, where canal irrigation is only partial, and wells are dug
for supplementing it. Returning to Amritsar we made a closer inspection of the sanitation system (para. 149), and went to other land on which
the suUage water is pumped. Later in the day I met Mr. E. NichoU, the
Secretary to the Municipal Committee, and he explained to me in detail
what had been done. In the evening we left for Kirtapoor, where Dr.
Here we were met
£H.parthala, Sept. Warburton met us and drove us out to Kapurthala.
10.
by Major Massy, the Superintendent of the Kapurthala State.
received a visit next morning from the Bajah of Kapurthala, which we
returned in the afternoon. Meean Aziz Bukhush, the Collector of the
State, also came and had an agricultural conversation with me.
I have to
acknowledge much valuable information and many useful suggestions given
to me by Major Massy during our stay. Later on we drove out to see
the cultivation and the plantations that had been started round the town.
On the morning of September 11th we left Kapurthala, and drove, via
Hoshiarpur, sept, Jullundur, to Hoshiarpur, a distance of 36 miles.
The road took us past
11.
excellent cultivation, and we made several halts on the way to see this or
that object of special interest. Cultivation by well irrigation was a marked
feature, and we saw a great deal of digging of wells going on, the wells, in
places, being quite near the surface.
Sugar-cane was extensively grown.
We passed some wide sandy tracts known as the " choh " lands (para. 71),
where no cultivation exists, but the soil is covered with transported, or
" blown " sand. Arrived at Hoshiarpur, Mr. Robertson had the village
records, and maps of the village accountants (patwaris) brought for my
inspection later on we drove out to see the cultivation around the town.
Sugar-cane was the principal crop growing, and large quantities of manure
are used for it, the night-soil and town refuse T)eing assiduously saved
(para. 149).
Cactus hedges encircle the fields, and firewood is fairly
abundant. An Arab stallion belonging to the Horse-breeding Department
is kept here (para. 269),
After calling on Colonel Wood, the Deputy
Commissioner, we left Hoshiarpur and drove back the 25 miles to
Vmbaiia, Sept. 12. JuIlundur, from which we took the train to Umballa, where we arrived on
the morning of September 12th. We halted a short time to see the cotton
crops which grow here on unirrigated land (wells being hard to dig), and
aimla, Sept. 12.
then drove to Kalka, finally concluding my second tour by reaching Simla
on the evening of September 12th.
I now had to settle down to prepare for (1) the Agricultural Conference,
which was to meet at Simla on October 6th and following days (2) the
compilation of my Report. My work was, however, delayed for a time by
an attack of malarial fever, contracted, doubtless, during my Punjab tour
with Mr. Robertson, for Mr. Robertson was laid np at the same time, and
unfortunately was ill for some time afterwards. My attack lasted but a
short time, and on getting well enough, Dr. Watt took me with him for a
very enjoyable three days' trip to the Suni Valley, and the basin of the
Sutlej river.
On my return I found myself once again among the oflcials
(
whom I had met in the previous May and June, and who had given me so
;
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much

help.
In addition I met Mr, E. S. Whitall, Mr. Mclntyre, and
Mr. J. H. Lace, all of the Forest Department.
Mr. J. B. Fuller (Commissioner of Settlements and Agriculture, Central Provinces), arrived in Simla on September 29th, previous to the
sittings of the Agricultural Conference, and on October 4th Sir Edward
Buck returned from furlough, and resumed the duties of his office. Mr.
Clogstoun, Mr. Nolan, Mr. Ozanne, Mr. Finucane, Dr. Theodore Cooke, and
Mr. Middleton, and other members of the Agricultural Conference arrived
subsequently, and the first meeting was held on the afternoon of
6th October. There were seven sittings in all, and the Conference broke up
on October 13th, after giving, a general approval to the proposals which, in
the form of " Preliminary Notes,!' I had submitted for consideration. The
subjects which chiefly engaged the time of the Conference were, the
appointment of an Agricultural Chemist for India, the conduct of experiments at Government Farms, and Agricultural, Education. The Conference
over, and the members dispersed, I returned to my former work, and read
through several Settlement Reports of the districts which I had visited, and
made copious extracts from G-overnment Papers and Records which I
On
found in the library of the Revenue and Agricultural Department.
November 1st I began the actual writing of my first Report, and from now
until the 23rd instant, when I left Simla, I wrote and had printed off the
first twelve chapters, in such a form that I was able, before leaving India,

Agricultural Conference, Simla,
Oct. 4-13.

to send them to different people for perusal. In the correction of these
proofs Sir Edward Buck, Mr. J. B. Fuller, Mr. J. E. O'Conor, Mr. Ozanne,
Mr. Finucane, and Mr. H. G. Hill, gave me most valuable help.

Third Tour, November 3rd 1890 to January IQth 1891.

TWrdTour.

I left Simla on November 23rd, and after reaching Umballa, took the
train for Ajmere, where I had arranged to meet Mr. fi. 0. Hill, and to see
the Ajmere-Merwara forests (para. 181). I got to Ajmere very early on
the morning of November 25th, and later on set ofl: with Mr. Hill to the
Nagpahr forests, where we saw the " reserves " that had been made on the
then came down the hill again, and went
hill sides around Ajmere.
first to Pokhar, where nurseries are formed, and then to Pushkar where a
Fair was being held, and at which ther'e were a great number of horses,
many of them very good. In the afternoon Mr. Hill and I went to the
Mohwa hir (para. 181}, another " reserve " on the other side of Ajmere.
made an early start next morning, took the train to Biawar, and rode, until
we came to the " Chang reserve," which is principally used for supplying
firewood, small timber, and graS^, as well as for grazing in time of drought.
This we went carefully through (para. 181). Sirdar Hira Singh, the Subassistant Conservator, was present to point everything out to us, and we
ended up at Sendra. From this place I proceeded next morning alone,
but met Sir Edward Buck in the train, and we went on in company to
Bombay, taking the train in the afternoon to Poona. In the train with us
were Dr. Steel and Dr. Grainger, of the Veterinary Department. Mr.
Ozanne and Dr. Theodore Cooke met us at Poona, and the same evening I
made the acquaintance of Dr. Lingard, who had lately arrived at Poona as
Imperial Bacteriologist, and I was shown by him his newly-established
Bacteriological Laboratory. By invitation of His Excellency the Governor
of Bombay (Lord Harris), Sir Edward Buck and myself went out to
Ganesh Khind, and stayed there a day. At Poona I met Sir Charles
Pritchard, Member of the Bombay Council, Mr. J. B. Hallen, Superintendent of Horse-breeding Operations, and Mr. Mollison, the newly-appointed
stayed at Poona until
Superintendent of Government Farms, Bombay.
December 3rd, when Sir Edward Buck and I returned to Bombay. Here I
Calcutta,
left Sir Edward Buck the same evening, and travelled through to
arriving there on the morning of December 6th. At Calcutta I met
again many of the officials whom I had previously seen at Simla, including
Mr H. C. Hill. Mr. D. B. Allen, a diploma holder of Cirencester, Captain
Chapman, Mr. Bamber, and other gentlemen interested in agriculture, came
Dr. George King at
to see me during my stay at Calcutta, and I also visited
Sergeaunt
the Botanical Gardens, Howrah. On December .24th, Colonel
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(Director General of Bailways), and Colonel Begbie (Accountant General
Public Works Department), took me with them on a trip to Darjeeling,
which was most enjoyable. I spent one of the days of my stay there
in going over tea plantations. Mr. G. W. Ohristison, manager of the
estates of the Leebong Tea Company, took me over the plantations and factory, and gave me every possible information both
as to cultivation and to manufacture (para, 357).
On returning in
the evening, I met Mr.
G. A. Macle?in, a tea planter in the
neighbourhood, who had been a fellow-passenger with me from England.
Lieutenant Bower, the noted traveller, was then also at Darjeeling. We
left Darjeeling on December 28th and reached Calcutta on the morning of
the 29th, and then I paid a long visit to Dr. Warden, Professor of Chemistry
at the Medical College. Prom now until January 6th, when I left Calcutta,
I employed my time in drawing up an Abstract Report to Government,
which has since been printed and circulated. Sir Edward Buck returned
to Calcutta on January 1st, and again gaVe me much help in my work.
His Excellency the Viceroy gave me a final interview on January 3rd, as ,
also did Sir Charles Elliott (then recently made Lieutenant Governor of
Bengal), the Hon. Mr. Hutchjns and other officials. Then, having settled all
my affairs, and handed in my Abstract Report to Sir Edward Buck, I left
Calcutta on the evening of January 6th for Bombay, Sir Edward Buck
coming to see me off. Mr. Duthie travelled with me as far as Bhusawal.
I reached Bombay on the evening of January 9th, and here Mr. Ozanne
met me again. We went out to see the dairy establishments that had been
set up in Bombay for selling butter made from cream obtained by the

and of skim mUk (para. 265), and, afterwards, with Mr. Boileau,
of Messrs. Croft, Wells & Co., we went by train to Thana and saw there
On my jretum
the" bone-grinding mills of the last-named firm (para. 145).
I called on Messrs. Volkatt Brothers and other business houses.
On
January 10th, Mr. Ozanne, Mr. Boileau, and I, drove out. to the Mazagon
Dock and the Frere Bunder and saw the grinding of bones for use as
manure, as it is conducted by the native merchants (para. 145). It was
then time for me to leave, and at noon I went on board the Peninsular
and Oriental Steamship " Siam," and quitted India after a stay of exactly
thirteen months in the country, during which tim6 I had received kindness
on every hand, which I shall always remember gratefully, and opportunities
for gaining knowledge which it rarely falls to the lot of anyone to enjoy.
" separator "
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198, 233, 234, 235
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Bari-Doab canal, 68, 70, 120, 149
Barley, experiment on varieties of, 362
Baroda, 27, 174
Agricultural Class, 369
College, 369, 391
sugar Factory, 253
BartchinhuUa, 97, 125, 268
Basalt, 35, 47
Bassia cake, 105
Bassia latifoHa {Mahua), 105, 149, 195
Basu, Mr., 38, 39, 79, 152, 194, 245, 301,
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Department, 211, 407
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44, 48, 49, 50
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SouUlie bordelaise, 271
Brahmansi 14, 21, 22, 97

Brahmani

bull, 200, 201
Brandis, Sir D., 138, 139 on duties of
Forest Department, 143; on "fuel
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Borrowing of seed, 237
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239, 300, 407
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Caterpillars attacking indigo plant, 259
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influence of climate on, 28, 198
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mortality of, 113
loss of, by fkmine, 139, 170
selection of, 199, 201, 202
breeding of, 202-4, 368, 367
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at Bhadgaon, 191, 199, 204. 367
in Bhagalpur, 199
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in S. Mahratta country, 199
in Punjab, 203
"agricultural," 169, 172
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Khillari, 367
Malvi, 208, 367
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at Saharanpur, 198, 403
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10, 21, 69, 70, 74, 77, 79, 86,

102, 126, 201
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Change of
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222

SeejiiAr
C'hds or tdh (butter-milk), 208
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waste land in, 158, 159, 161, 162,
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arboriculture in, 150
grazing in, 176
cattle in, 199
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Ceylon, 114
Chafi-cutters, 228
Chtmarsi 102, 114, 120, 213
Chambu. See bijra
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Chandra, ruhh, 182
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173, 175, 181, 182

price of firewood at, 151

pump, 225
Farm, 44, 49, 50, 106, 107, 115,
217, 221, 224, 225, 238, 239, 342, 345,
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review of, 369-63
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seed-distribution at, 238
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130, 166, 235, 237
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relation

of,
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in Forest School, 393
at Poona College, 390
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teaching
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influence of, 26-28
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252, 263
"garden" cultivation of, 10, 73

Index.

444
Coimbatore

Cropping

contiimed.
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perennial cbtton in, 255
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103, 157, 192, 402
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235, 364
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Colleges, 381-4
Baroda, 369, 391
Poona, of Science, 5, 23, 327, 366,
368, 381, 382, 385, 390
Saldapet, 370, 372,381,382,391, 392
Forest School, Dehra, 5, 321, 327,
385, 387, 393, 394

Seebpore Engineering, 393
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308, 393, 397
Commissariat Department, 181, 182,187,
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89, 103, 106, 152, 159, 402
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UeliU, 21, 22, 120
kumri, 268
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good or bad by heredity, 18, 14

indebtedness
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mission.
,
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, with wheat, 37, 258
change of, 259
Crops, 25-7, 232h40
rotation of, 233-6
out-turn of, 241, 362, 364
'
fodder-, 28, 191-5imported. 240
diseases of, 241, 259, 267, 271, 274
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Cross,
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trade, 277, 278
Cnotalaria jvncea (saTi), 107, 274, 275

of,
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want of enterprise among, 293,
Cynodon Daetylon {dub"), 53, 54, 59,
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175,
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Continuous growing of corn, 37, 258
of indigo, 258, 259
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Cooke, Dr. Theodore, 8, 382, 390
Coorg, 49, 50, 105, 111, 112, 113, 271
forests, 141, 142, 146
Coprolites, 113

Corn trade, London and Liverpool, 277,

black, 15, 42, 47, 49, 60, 65

Court of Wards' estates, 204, 238, 359
Coussmaker, Col., 212
Covered sheds for cattle, 125, 127, 371
Cows, 199, 205, 206, 207, 370, 371.
Cow-dung. See Cattle-manure.
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102, 151, 152
Cream-separators, 208, 209, 228
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Dacca, 126, 207, 235, 241, 243, 254, 403
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253, 363
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Debi Singh, Eai Bahadur, 359
Deccan, 27,55, 64, 80, 151, 164
grazing grounds in, 174
plough, 218
Deep ploughing, 219-23, 361
Degree in Agriculture, 383
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Forest School, 5, 327, 386, 387, 393,
,

101,

Delhi, 153
canal plantations at, 140, 148
irrigation around, 70
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Deodar forests, 135
Dera Ismail Khan, reclamation at, 60
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156. 165
Dharapuram, 138, 192
Dharwar, 27, 108, 239, 255
" bhM'wars " (cotton ), 255
DhenM (mill), 116, 375
Dhodkrahar, 28
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Director of Department of Land Records
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iOO
Assistants to, 305-10
Diseases of cattle, 174, 213-5
of crops, 241, 259, 267, 271, 274
Dispensaries, veterinaiy, 213, 214, 391
Distribution of seed, 238, 239, 342, 358
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70, 79
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Erode, 38, 93, 196
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Miphofbia, 154, 164, 196
Evaporating-pans (sugar), 228, 251
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ment, 79, 87, 89, 158, 400
Exhaustion of soil, 36-41
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Experimental. See Experiment,
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Farm, 343, 346, 373
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Experiment
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supervision of, 316-7
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Duthie, Mr., 8, 58
Dyer, Mr. Thiselton, 5, 313

—
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348 357
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344,
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Experimental Farms.
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191, 204, 234, 339, 340, 341, 357
Cawnpore, 359-63, 44, 49, 60, 106,
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239, 342, 345, 347
Dumraon, 373-4, 343, 346
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conditions

of,

204,

358
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examples of desirable, 348, 361
feeding, 191, 347, 348, 370
manurial, 115, 360, 361, 362. 363,
364, 366, 368. 374, 375
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scientific, 315, 343, 344
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enquiry (1884) into conduct of, 338
expenditure of, 338, 356-7, 363, 366,
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supervision of, 339, 369
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342-3

357
Poona, 368, 126, 193, 208, 345, 347
Saidapet, 370-3, 125, 126, 204,207,
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349
arrangement of, 350, 351
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Seehpore, 374-5, 193, 217, 340, 843,
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Farms, Grass, 177-88, 191, 228
Allahabad, 121, 177, 178, 179, 180,
184, 185, 186
Bareilly, 179
Cawhpoie, 179, 184
Hissar, 184, 185, 186

MhoT*,183
Mian Mir, 181,
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management
249,
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26, 64, 71, 81, 139, 166,
loss of cattle by, 139, 170
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"
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3

trees as, 138, 149, 195

fund,' 166

work, 166
Farms, Cattle, 202, 204, 205, 358
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Bhadgaon, 191, 202, 204, 207, 367
Hissar,

184,
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management

of, 205
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Alegaon, 369
Madura, 211, 371
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39, 139, 152, 297, 300, 305, 306, 396
Departments
Agricultural
duties of

Famine Food,

182, 185, 186, 187

Farms, horse-breeding, 193, 211-2, 240,
359
, illustration, 385
model, 1, 338, 359, 371
r^, private, 359
seed-growing, 238, 342, 358
Farukhabad, 21, 119, 120
Feeding experiments, 191,: 347, 348, 370
Feeding-Stufis, analyses of, 417
Ferozepore, 126, 151, 203, 229
Fever resulting from canal irrigation,
69,70
Experimental.
Fields,
See Experimental Fields..
Finance Commission, enquiry into ex-

—

Madras, of 1877, 194
Mysore, 170
Code, 3, 4
Famine Commission, 1, 2,

'

penditure
ments, 3

of

Agricultural

Depart-

Finucane, Mr., 8
on " fuel and fodder reserves." 158
on use of threshing machinery, 224
on grain-cleaning, 279
Fires, forest, 142, 173
Firewood
scarcity of, 101, 102, 103, 151-2
connection of supply of manure
with, 100-3, 137, 139, 151

need of supplying, 137, 138, 139, 143
existing supplies of, 141, 146, 148,
149, 153-6-proposals for supplying, 146, 147,
152, 157-9, 163-6-
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Fuel and Fodder Ueserve&— continued.
experiment at Bhadgaon on forma-

Fish manure, 113
Fisher, Mr,, 155
Flax, 274-5

tion of, 159
Fuller, Mr. J. B., 8, 22, 254, 284, 360

Fodder
grass as. See Grass.
nutritive values of different kinds

on taccavi advances, 87,
on "fuel and fodder reserves," 152,

195

of,

159

trees as, 138, 1.49, 195

hedge material

as,

196

-crops, 28, 191-5
enquiries, work of chemist in connection with, 187, 196, 315, 319
Forage, compensation for deamess of,

on borrowing seed grain, 237
on indebtedness of cultivators, 293
on need of agricultural enquiry,
297, 301

and Nagpur Experimental Farm,
363
his " Agricultural Primer," 387

178

Branch

of the Commissariat, 187

177
Forbes, Colonel, 74
Forest Act, Indian, 54, 161
Commission, 108
Officer,

Department
creation and early policy, 135-6
work of, 31, 135, 136, 138, 140, 146,
:

its

147
duties of, 136, 143, 144, 145, 147
duties of, defined by Famine Commission, 139
future policy of, 147
revenue of, 135, 166, 169
relation of Agricultural Depart-

ment to, 139 'in Bombay, 108, 146,
Forest

fires,

169, 172

142, 173

,

!

55, 159

Gdiran, 169
la/niger), o9
Ganges, river, 54, 66, 73, 78, 110, 155
canal, 56, 77, 148
water, analyses of, 77, 78, 413
Ganesh Khind, 369

Gandel {Andropogon

"Garden"

cultivation,
76, 95, 96, 236

11, 73,

74,

Gardens at Ganesh Khind, 369
at Saharanpur and Lucknow,
363

54,

10,

School, 386

,

172
School, at Dehra, 5, 327, 385, 387,
393, 394
students, education of, 389
rules, 142,

Forests

GADAG,

Gavlis(milkmen), 21, 199
Geological map of India, 9, 25, 35, 42,
65, 66
types of soUs, 35
Geology, teaching of, at colleges, 390,

:

" agricultural," 138, 139
their influence on climate and rainfaU, 16, 29-31, 138
their influence on manure supply,

16,103,108-9,137
classification of, 142
grazing in, 136, 138, 140, 141, 142,

116, 169-173
firing of grass in, 142

cutting of grass

in,

Aimere-Merwara,
153-5

173
139,

140,

146,

392
atdidotale), 182
Ghats, Western, 15, 26, 27, 28, 64, 135,
205
Ghazipur, 90, 254
Ghi (native butter), 169, 207-11, 315
Gilbert, Dr.. and Sir John Lawes, their
experiments at Bothamsted, 37, 41,
46, 258, 344, 848
Gill, Mr. F. M., 249
Gingelly (Sesavmvi indicum), 104, 235,

Gharam (Pa/idcwm

—

236,364

Coorg, 141, 142, 146
Patri, 153
" protected," 142-3
" reserved," 142, 143, 145, 147, 156
rights in, 145, 146
annual licenses in, 146
timber, 140, 141
"village," 156, 161,162
Francis, Mr. B. B., 126, 229
.

Frank, Dr 47
Fruit gardens at Ganesh Khmd, 369
Fuel. See Firewood.
Fuel and Fodder Keserves

cake, 105, 124
Ginger, 73, 96, 105, 235
Goats, 142, 165, 172, 173, 213, 367
Godaveri, river, 66, 113
Gonda (Oudh), 38
Gondii, 235
Goni (shade tree), 269

Gora, 235
Gorakhpur, 38

Government

of India

,

:

use of, 16, 29, 103
already existing, 140, 153-6
need for creation of, 138, 139, lb^
153, 408
land available for, 167-9
acquiring of land for, 159-63
working of, 164-6
grazing in, 170-3

carries

out

recommendations

of

Famine Commission, 2, 4, 12
and forest policy, 136, 153
on need of Agricultural Chemist,

4,

314, 315
Eesolution of December 1881 on
agricultural enquiry, 3, 17, 32,
297, 298, 300, 314
Eesolution of March 1883, on
"fuel and fodder reserves," 139,
152, 170, 172
5,
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Government

of India contiimed.
Kesolution of 1889, on technical
education, 4, 378
Note of 1890 on Experimental
Farms, 300
Government of Bombay, and the forests,
136
Note of 1890 on Experimental

Grass Committee system eontimied.
headlands, 27, 175
"runs," or ruMs, 173, 177, 178,
181, 182, 183, 185, 188, 205
Grazing, 169-177
in forests, 139, 141, 142,

Farms, 300
of Madras
on agricultural enquiiy, 298
and cattle disease, 214
Besolution of 1890 on Forests, 147,

Government

:

153, 162, 170, 171, 172

301

Government of North-West Provinces
and " fuel and fodder reserves," 163
Government of Punjab
and the forests, 143, 161
Government of Central Provinces
and "fuel and fodder reserves," 163
:

175
the provision

:

276, 294, 295

elevators, 283

cleaning, 276-86

Gram

(Cicer arietinvm), 26, 27,

159,

193, 234, 235, 2^6, 243, 281, 282
Grass, 169-190
in "fuel and fodder reserves," 152,
154, 155, 156, 165, 173
in plantations, 148, 174
burning of, in forests, 142
cost of cutting, 179, 180, 181, 183,

184
cutting
cutting

of,

rukh

16, 171,
172, 174
restriction of 170, 171, 172, 173
Grazing areas, 139, 169
grounds of villages, 160, 161, 173,

174
rules, in

,

i

107, 111, 127, 128» 175, 192, 196, 218,

227,228,235,236,272.368.
cattle, 199, 202, 206, 207,

208

Gujars, 21
110,

126, 203,

Gimdi

59, 182
iaib (^PolUnia eriopoda), 173

{Meusine

Bombay, 172

Green-manuring, 45, 107, 361, 364
" Green Salangore " (sugar-cane), 249
" Green-soiling " for cotton, 364
Ground-nut. See Earth-nut.
Guavas, 367
Guinea grass (Paniciim jumentorvm),
193, 362, 364
Guizotia abyeninica (.Niger seed), 105,
235
GujarAt (Bombay), 12, 101, 102, 105,

211

Jelleke, 173

yield of, 180
for litter, 124
for rdb, 108
for silage. See Silage
usar, 58, 59
Grass, kinds of :
anjan{Pennisetum eenchroidet) 58,

chhimbar

excessive,

Giijrat (Punjab), 65, 73,

at Etawah, 173

of, at

176

of,

harm done by

:

of, 39, 40, 232,

169

-

Note of 1890 on experimental work,

Grain, export

146,

170
in " fuel and fodder reserves," 153,
154, 165
along canal plantations, 148, 174,

(sugar-mill), 226
Gv,r (sugar), 245, 248, 261, 252, 253,
'

.
362
Gurgaon, 86
Gurshidapa Virbasapa, Hon., 87
Gursikran, 58
Gwalior, 79, 158
Gya, 121
Gypsum, as manure, 112, 260, 360, 362

Jlagellifera),

182

dab {JEragrostis cynomroides),

58,

59, 173

dub {Cynodon Dactylon),

53,

H.

54,

220
gandel (_Andropogon laniger), 59
gharam (Panicum antidotale), 182
guinea (Panioum jumentoi'Vim), 193,
362, 364
janewa {Andropogon annulatus), 58
kans {Saccharum spontaneum'), 64,
55
kar usara (SporoioluspaUidusJ, 58
kunda (^Saccharum eiUare'), 54, 55,
220, 222
mwnj (^Saceharum ciliare), 226, 227
musel (^Iseilema laieilm), 58, 59
narri (^DipJaeJme fwsca), 59
palma {Andropogon pe-rtums), 173
Grass Committee system, the, 187
cutter system, the, 178, 179
Farms. See Farms.
-growing by cultivators, 175, 176,
177
59, 175,

HAGAEI

river, 72,

80

Hand-pick, 224
Hariali grass, 177

Hapur Farm, 193, 211, 212, 359
Harrow, 229
Hassan, waste land

at,

158

Hay:
yield of, 180

value

of, 180,

181

from "fuel and fodder

reserves,"

173
for large towns, 176

pressing and baling of, for camps,
^
181, 182
pressing of, experiment at Changa
Man^, 181
pressing of, on rultia near Lahore,
182
'

elevabijrs, 183,

228

presses, 173, 183

.
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Haymaking

Import of sugar, 253
Improvements, non- taxation

cost of, 179, 180

compared with sa&ge-making, 184
use of machinery in, 183
Headlands, grass, 27, 175
Hedges, 27, 138, 164, 195-

India

Selopeltis theiovora (-'tea bug"), 267
Hellriegel, Prof., 46

division of, according to irriga,tion

requirements, 64
Geological map of,

Hemp, san :
as fibre, 274, 275
as green manure, 107, 361, 364, 365
Hihiscv,! (ikendi), 144
High Schools, 381, 384, 385, 391
Hill, Mr. H. C, 8, 141, 145, 245

See Government.
of.
Rainfall map of, 9, 25, 26, 64
See Agriculture,
Indian Agriculture.
Indian.
Forest Act, 54, 161
Museum at Calcutta, 241, 331, 386

Government

" Hindoostan" plough, 217, 222
Hindus as non-meat-eating people, 113
of breeding cattle, 200
Hissar, 10, 28, 79, 95, 112, 175

Hindu system

Grass Farm, 184, 185, 186
Cattle Farm, 193, 199, 201, 202-3,

Holdings, smallness

Home

of,

Indigo (Indigafera tinctoria), 257-66
continuous cropping with, 258,
259
experiments on, 362
for green-manuring, 361
wild (WrigMia tinctoria), 107,
242
cultivation of, 15, 26, 43, 229, 235,

61,77,280,

8, 58,

257-60
unsatisfactory conditions of cultivation of, 265-6

290

Department, Resolution on tech-

nical education,.4
Hooghly, 107, 246
Horses, 211-2, 404, 405
Horse-breeding operations,

manufacture
chemistry

211-2, 406,

406
(stud) Farms, 193, 211-2, 240, 359
shows, 404, 405, 406, 407
Hoshiarpur; 10, 22, 28, 54, 73, 88, 94,
fairs, 211, 405,

274, 331
Insects, injurious,

101, 102, 107, 144, 175,

Hunsur,

164, 220, 222
99, 100, 271

waste of water
243

44, 53, 156
102, 151, 158

harm done by

,„.„.„
Muhammad, 8, 58, 59,

Hurdwar, 174

Husain, Mr.
61, 360, 406

Hyderabad

(Bind),

canals, 65, 71
Investigation, scientific, 315, 343, 344
Iron in Indian soils, 50

geographical distribution of difEerent
systems of, 64-7
influence of, 68
extension of, 29, 79, 80, 81

Hubli, 159

Sumus,

Farm

at,

259, 267, 271,

Irrigation

Hospitals, veterinary, 213, 214, 391
Hosilr, cattle-breeding at, 199
Howman, Mr. H. A., 208-9, 317

Hudson, Mr. W. B., 8,
Hughes, Mr. John, 97,

241,

331
Inundation of tracts by rivers, 65, 110

105, 107, 112, 120, 150, 203,
75,.

261-5
264-5

of,

for, 106, 112, 259, 260-1
refuse iseef), 106, 259, 260, 361
Industries, private, relation of Agricultural Chemist to, 328, 329
Injuries to crops, 241, 259, 267, 271,

212,227,232,237,245,252
Hospet, 68,
227, 245

of,

manuring

407
-dung, 361

96, 101.

9, 25, 35, 42, 65,

66

Hill, Mr. S. A., 8, 44, 47, 49, 50, 333
Himalayas, 26, 64, 67, 135

212
Hoe, 224, 225
Holdemess, Mr. T. W.,
294

of, 79, 87,

158
Indebtedness of cultivators, 291-3
of landowners, 87, 292
89,

an
bO,

368

in,

69, 72, 74, 75,

excessive, 43, 70, 76

Irrigation, canal

the problem of, 70
cultivation by, compared with well
irrigation, 74
over-cropping as result of, 76
the connection with the spread of
reh, 57
Irrigation, tank, 72, 83, 84
well, 68, 73, 74
compared with canal irrigation, 74
,

IGAtPURI,

27, 109, 205,

Ilbert, Mr., 397
Illustration farms, 385
plots, 385

225

...
of Agriculture,
,1

Imperial Department
See Agricultural Department.
Implements, 217-231
improvement of, 217, 225, 229
225
at the Cawnpore Farm,
at Baroda, 369
trials of, 220-1, 405-6

y 24266.

Department
work of, 64, 67, 69, 70, 75, 81
of N.W. P., its experiments on reclamation of iisar, 58
questions, work of Agricultural
Chemist in connection with, 73, 74,
108, 307, 309
works, 81, 82, 83

laeilema laxum (misel), 58, 59
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Khuiki system of indigo

J.

JACK-FBVIT

tree iArtooarpus fetegri folia), 127, 149, 195, 269, 416
Jagri (molasses), 273

milk supply to, 211
Ja/newa {Andfopogin ammulatua), 58
Jardinage system, 140
Jari cotton, 239, 256, 367
Jarman, 149
J&ts, 14, 20
Jaunpur, 90
Jelleke HifeA, 173
Jeypore, 88, 176, 196
Jlumd (^Prosopis spicigera), 149, 165
Jhang, 192, 193
Jhansi, 53, 79, 139, 155, 304
ravine land at, 53, 140
Jhelum, 65, 110
Johnston and Cameron's Agricul£aral
Chemistry and Geology, 98, 123, 388
Jails,

Jiidr {Sorghum vwlgare) 192, 193, 196,
207, 233-6, 237, 364, 368
Juhi, 58, 59

JuUundur,

88, 150
Jumna river, 53, 54, 66, 67, 110, 15g
black cotton-soil near, 47, 49, 50
silt of,

110

cultivation,

266

Khymore
Kiuch,

Hills, 158

analysis of soils by, 44,

I rof.,

48, 49, 50

Kistna Biver, 27, 55, 66
Kodalie (hoe), 224, 225
Kodo (millet), 235
Eoeris, 21

Kohat, 164
Kohlapur sugar Factory, 253
Kolhu (sugar-mill), 226,227. 251
Kolei-kattei, ill
Kolinji (Tephroiia pwpurea), 107
Kolis, 14
Kols, 14,2il

r

Eondampatti, 83

Eonkan,

Eonkan

108, 218, 235, 369

plough, 218

Eiigaliir,-157

Kumbos, 120

Kvmri cultivation, 268
Eunbis, 102, 120
Kvmda (^Saecharum eUiare'),
220, 222
Eurmis, 14, 21

54,

55,

Kurnool,: 80, 89, 94, 126, 158, 192, 236,

402
Eurubars, 245
Kyariet (irrigation- beds), 76

'

1

canals. 70, 83, 148
Jute, 28, liO,' 235, 275

K.
KJiCHIil

at

cultivation

Cawnpore,

Nagpur and Farukhabad,

21,

22,

120
Kichhis, 14, 20, 21, 102
Kacherao Jadhava, Mr., 369
Kainit as manure, 362^
« Kaisar " plough, 217, 218

Kalar

LABOKATORY

for Agriqultuial Cbemist, 324-5
location of, 326, 327
, Bacterioljoglcal, 214, 332, 391
Labour, economy of, 183, 221, 222, 223,

224
difficulty,

(saline ,efflorescenoe), 60, 156

KallApuram, 80
Kalyan, 27, 109, 176

Xam Jit
Kamhar

in coffee-growing, 271
Mr., 280, 359

Lachman, ParshAd,

(millet), 236.

Eanara, North,
Kangyaiii, 192

jforests,

See sXio Ghanibu.
108

'

(limestone),

the

on Grass Farms, 182-3

35,

49,

58,

112,

Lahore, ^8,; 149, 158, 182, 211,
Veterinary School at, 213, 393
Lake land 54, 222

Land:
acquisition

219
Keuns grass {Sacelhorum,
'-'
52, 54, 56

spomtaneum),

'-

'

Kapurthala, 22, 60, 85, 88,

150,-

156,

203,

grass {Sporoholns pallidm),
58
Karachi, 114, 276, 279
Safflpwer
(^Carthanms
or'
Kardai,
tmctprius), 105, 198
!tarehs, 245
Karnal, 70, 203
Karilr, 152, 167, 158
Eatlakput, rvMi, 182
Keventer, Mr., 209

Xar nsara

'

Khdndesh,

27, 107, 175, 217, 218, 239,
255, 272, 366, 368
,

KhAndesh plough, 218'
Khwrd (brackish) water.
JTterif crops, '25, 26, X51
J^iZiari cattle, 5)67

76, 112

of,

,(pyE^itebJ|^.ifor

139, 159-63

"fuel

and fodder

reserves," 157-9
draipjng.of, 71, 79
embanking of, 53, 54, 79, 294
enclosing of, 139, 164, 196

"ekoh,"

54:

" dry," 95, 159. 235, 236

"wet," 95, 107
"garden." 73, 74, 95, 236
lake, 54, 222
ravine, 52, 53, 140, 155, 158

mar,

37, 51, 55-62., 140, 155, 156,
157, 158

waste, 54, 55, 157-9. 220
Land Acquisition Act, 163
recSanjatiqaj. 4, 36, 52-62, 155
Eeooid System, 2, 3, 4
Becords and Agriculturej Bepaitment of, 298, 302-6, 399-401

407-8
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Acquisition Act continued.
Revenue Organisation, 3

Law of

Punjab, 161
systems of, 290,. 291
Landowners, indebtedness of, 87, 292
Language a difficulty in the spread of
Education, 387
Laterite soils, 49, 50, 51, 112, 270
Latrines, 121, 129
Lawes, Sir J. B., and Dr. Gilbert, their
experiments at Bothamsted, 37, 41,
46, 258, 344, 348, 357
Leaf-disease (coffee), 271
Leather-dressers. See Chamara.
Leaves
as manure, 106, 107, 108, 127, 144
for litter, 123, 124, 127
analysis of, 123, 127, 416
LeguminoscB, assimilation of atmospheric
nitrogen by, 46, 47, 258, 259, 315
'

-^rj- tenure,

-

M"acleod, Mr. J. J., 8, 28
Macpherson, Sir HeflDert, 177, 178
Madar (^Cfi{oi^'opis gigantea), 107

Madras, 10,'26, 27. 39, 45, 46, 66, 80, 82,
83, 86, 89, 114, 157, 158, 196, 210, 21.7,
229, 236, 253, 274, 327
Madras Agricultural Committee, 371,

372

Madras Agricultural Department, 371,

.407
Madras Famine of 1877, 194.
Madras Farms. See Farms (Saidapet,
Madura).
Ttf fl,HTfl.H

work in, 139, 140, 147, 153,
162, 170, 171, 172

forest

:

Leguminous

crops, 46, 47, 233, 234, 235,

362.

Lime
in Indian soils, 49, 266, 270
action pf , ft9
as a manure, 112, 374
in water, 77, 78, 263
carbonate of, 35, 48, 49
sulphate of (gypsum), 112, 260, 360,
362,

Limestone. See also hanJtar
, magnesian, 118
Lingard, Dr., 214, 332, 391
Linseed, 105, 234, 274-5, 284-6
mechanical analyses of samples
284,285,420, 421
export of, 285
.cake, 106
Litigation, 291
:

Madura,

of,

278, 279

See also Taccavi advances.
Government, 84-91, 206, 238, 291,

Loans.

Government

'
.

Farm, 211, 371
Magnesia in soils, 60
Magnesian liinestbne, 118
Mahajam,, 237
Mahaluxmivala, Mr., 364

Mdhim,

10, 11, 27, 28, 54, 73, 94, 96, 103,
105, idT; 109," 144, 151, 169, 176, 196,
205, 235, 236, 243
Mahratta country. Southern, 56, 151,
158, 199, 369
Mahua tree {Bassia latifolia), 105, 149,

Makki

.

.

coast, 108, 127
Matgtizar, malguzari, 86, 162
Malis, 21

Mallyah, 28
Malvi cows, 208. 367
Mamati (hoe), 226
Mamdatdar,i&, 87
Mandla, 73
Mangalore, 113
Manxes, 160, 367, 369
Manual of Coimbatore, 38,
157, 192, 402
Manure, 93-134

297

M.
MJDDUGALL ,BEOS., 277
Machinery, use of, on Grass Farms, 183
Mackenzie, Sir A., 8

72, 81, 83, 103,

value recognised, 94, 96, 96
need of more, 42, 137, 151
interdependence of water tad, 80,

94-6
connection

Lodlias, 14, 21

Lyall, Sir J. B., on agricultural enquiry,

.

Malliars, 237

293

Lohardaga, 38, 79, 102, 194, 227, 235,
301, 403
London Corn, Trade Association, 277,
278. 279, 282, 284
Lucerne, 193, 202, 240
Lucknow, gardens at, 64, 363

(maize), 193

Malabar

priyate, 85, 86, 87, 237, 291, 292, 293
Loans Act, Agriculturist's, 88, 89

on tacc'a'tti advances, 86
on the educational system, 379

See

31, 80, 84, 101, 121, 151, 196,

211

196

Litte^
'
use 6f, 99, 123, 124, 125, 126, 127,
367, 371
earth as, 124, 367
leaves as, 12?, 124, 127
Live Stock, 198-216
Liverpool Corn Trade Association, 277,

'

of.

of Madras.

Maize {Zea Maya), 193, 235, 237
experiments on, 361, 362

'

^'

Government

'

of supply with that
of firewood,
100-3, 137, 139,
151
badly kept, 122-7, 368
well tept, 12% 128, 129
bones as, 51, 116, 116, 260, 266, 270,
346, 360, 364, 376
gypsum as, 112, 260, 360, 362
indigo' refuse (seef) as, 106, 259. 260,
361
leaves and twigs as, 106, 107, 108,
127, 144
as, 112, 374
night-soil as, 118-22
nitre as. 111, 250, 260,

lime

374
silt as, 76,

no, 242

361,

364,
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Manure, Oattle

See also Cattle-manure

analyses of, 98, 414
ashes of, 98, 103, 104, 414
loss from burning, 99, 100
use and non-use as fuel,

100-3,

137

Manure, Farmyard (English),

98, 99

Fish, 113

,

Liquid.

,

See Urine.

calces, 104, 105,

,

,

,
,

phosphatic, 113
potasslo, 112
adulteration of, 117-8
export of, 39, 106, 137

Manuring
by inundation and silt,
by sheep-folding, 104
by soil-mixing, 110

66,

110

Manuring, Green-, 45, 107, 361, 364
Manurial enquiries, work of chemist in
connection with, 93, 97, 100, 110, 115,
117, 118, 133, 315

Maps.

See Geological

Map and Bainfall

Map.
Mares, 211, 407
Markapur, 192
Market-gardening, 21, 22, 68, 73, 120
Marrett, Capt., 8, 202
Marriage expenses, 291, 292
Marriott, Col., 8, 178, 210
Marshall, Mr. John, 9, 279
" Maasey " plough, 217

Massy, Major,

8, 22, 88,

,

203

Mata

(goddess), 213
Mauritius sugar, 248, 253
system of sugar-cane cultivation,
244, 246, 249
Mayo, Lord, his views on work of Agricultural Departmepts, 1
Mazagon dock, Bombay, 118
Mead, Col , on " protective " irrigation,

83

Medlicott, Prof.
his views on the reJt question, 56
his views on the need of an Agricultural Chemist, 314
Meerut, 20, 73, 94, 120, 245, 254, 359
Agricultural Show, 198, 220, 223,
403, 404

Megass (spent sugar-cane), 254
Mehta, Mr. P. R., 366
Melid axadirachta {Neerii), 105, 149,
164
Mercara, 151
Merwara. See Ajmere-Merwara.
Metayer system (land), 291
Meteorology, 304, 332
Mhow, 183
187

Municipalities and town sanitation,
120, 121
relation of Agricultural Chemist
,

329
Municipal cattle, 194, 200
Municipal chemist, 829, 334
Municipal gardens, 54
to,

Meagher, Sergt., 178, 188
Mechanical analyses
of samples of wheat, 281,
282i
419
of samples of linseed, 284, 285, 420,
421

Mian Mir,

oattle,

Millers,

346

artificial, 117, 259,

improvement of, 207
views of, on adulteration of
wheat, 278
Mills.
See Bone-mills and Sugar-mills.
Mirzapore, 79, 159
Mittli (shade tree), 269
Mixed-cropping, 11, 233, 234
Mixing of cotton, 265, 256
of seed, 237, 266
of soil, 110, 111
Model Farms, 1, 338, 369, 371
Moens. Mr., 102, 107, 126
MoKwa Mr, 154
Moisture in soils, 42, 43
Money-lenders, 85, 86, 237, 238, 239,
291-3
Monigar, 165
Montgomery, Capl., on sugar manufacture, 252
Montgomery District, 87, 193
Mookerjee, Mr. N. 6., 275, 276
Mowing machines, 223
for use on Grass Farms, 183
Mozufferpore, 121
Muooadam, 165, 285
Muhammad Husain, Mr. See Huaain.
Muhammadans, 113, 176, 200,206
Muir, Mr., 87
Muir-Mackeuzie, Mr., 9
Mule-breeding, 211, 212
MuUu - Mlv/vei (JBalsatnodendron
Berryi), 196
Multan, 10, 28, 65, 68, 79, 86, 87, 101.
120, 152, 193
Milking

416

heaps, 123, 124, 125, 126, 127,
129
, drainings from, 126, 415

Manures,

Middle Schools, 385
Middleton, Mr. T. H., 369, 391
Military Department, 177, 188, 206
Milk. See also Dairying.
yield and quality of, from Indian
cattle, 206, 207
condition
supply,
unsatisfactory
of, 210, 211

164,

181,

182,

185,

186,

Munj

grass

(Saacharvm cUiare),

226,

227
Munjerabad, 49, 60, 125, 268, 270
Muriate (chloride) of ammonia, 345,
361
Muridki camp, 181
Musel {IseUema lamuvi), 58, 59

Museum, Indian,

at Calcutta, 241, 331,

386
Mussorie, 113

Mustard, 105, 107, 234
cake as manure, 362
Muttra, 158, 406

Mutual Benefit Society at Eospet, 293
MuzafEarnagar wheat, 239, 362
Mylne, Mr. See Thomson and Mylne,

Mysore,

23, 49, 50, 80, 105,

112, 113,

123, 127, 138, 158, 164, 196, 268
cattle, 199, 202, 204, 207, 367

famine, 170

Index.
Nitre or saltpetre, 51, HI, 112

N.

as manure. 111, 250, 260, 361, 364,

NADIAD,

11, 27, 101; 102, 110, 128-30,
152, 174,, 175, 176, 192, 219, 238, .272,

374
Nitre-oontaiuing 'earth. 111, 112
Nitrification, 44, 49, 111

273
Agticultural Association, 238, 368
Agricultural Class, 368, 385, 391
Cattle Show, 369

Nitrogen
in soils, 44, 45, 47
in rainfall, 45, 46
fixation
of
atmospheric,
by
Legv,m.mos(e,i&, 47, 258, 259, 315
in Cattle-manure, 98, 99, 414
lost in burning cattle-manure, 99
in urine, 123; 124, 415
in leaves, 123, 127, 416
in castor ^oomac, 105, 416

Farm, 347, 368-9
grass-growing at, 175
seed store at, 238, 368
NdgAl plough; 218
Nagli. See Meuaine Coraoana.
Nagore cattle, 202, 207
Nagpahar forests, 154
Nagpur, 119
Agricultural Class, 22, 384, 386, 386,
392
lidchhi cultivation at, 22, 120

Farm, 363-

5,

Nobbe, Prof., 46, 47
Norfolk Trotters, 211, 212

Normal Schools, 386
North- West Provinces,

26, 28, 42, 66, 82,
94, 101, 104, 106, 112, 114, 139, 151,
157, 200

115, 185, 339, 346, 347,

357
Nallamalais, 158
Nambiyilr, 157

Ndra
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Agricultural Department

of, 1, 402,

407

valley, 239

Naraianpur, 60

arboriculture in, 150
ravine land experiments

in,

Narri (^Diplachme fusca), 59

usar land experiments

in,

Nasick, 158, 176
Native butter {gU), 169, 207-11, 315
Cavalry, 178, 179

implements, 224-5
method of curing tobacco, 273
ploughs, 218, 220
Natural Science, study of, 302, 303,
398
Nauchandi fair, 403
Nawabgaug, 53, 120, 281
Neem tree (^Melia azadwaelvba), 105,
149, 154
Neilgherries, 30, 49, 112, 266
Nellikuppam (Madras), 249
NeUore cattle, 199, 207, 370
Nepaul, 158
Nerbudda valley, 39, 48
Nicholl, Mr. B., 120
Nicholson, Mr. F. A., on Mthaustion of
soil, 38
on irrigation, 72, 80, 81 on
importance of manure, 93, 94, 132
on cattle-manure not being used for
fuel, 103
on utilisation of night-soil,
119 on waste of manure, 126 on
need of firewood, 152, 157 on grassgrowing, 177; on fodder-crops, 192,
194 on use of hedges, 196 on cattle
disease, 213
on rice-sowing, 243 on
sugar cultivation, 253; on want of
capital and enterprise, 290, 293, 294
on Experimental Farins, 372 on the
his Manual
educational system, 379
of Coimbatore, 38, 72, 81, 103, 157,
192, 402
Niger seed (^Gviwtia atyssmica), 106,
235, 417
'

-

;

;

;

;

;

;

;

;

Night-soil
prejudice against, 21, 28, 119
utilisation of, 21, 22, 23; 60, 118-22,
130, 180
general neglect of use of, 122
Nitrates :
in soUs, 44
in well waters, 77, 78, 112

Y 24266.

402

284-6
, export

of, 39, 40, 105,

106

" Oomras " (cotton), 255
Ootacamund, 30, 185
Operaitions of Agricultural Departments,

401

.

Opiliin (poppy), 55, 95, 107
Opmdia vulgare (prickly pear),

193,

194, 196

;

;

J. B., 8, 114, 294,

Oats, 193, 243
Obligations, expression of, 7, 8, 9. See
also Tours, 423-38
Oil of vitriol, 117, 364
Oil cakes, 104, 105, 124, 198, 207, 211
Oil-pressing mill, 228
Oilseed Association, 285
refuse (oil cake) as manure, 104
105, 266, 270, 273
Oilseeds, 104, 105, 114, 193, 199, 235,

;

;

58, 59,

o.
O'CONOR, Mr.

;

;

53

61
Nullahs, 53, 113

Organic matter in Indian
47

soils,

Organisation of Agricultural
ments, 407
Grissa Canal, 43, 69

44, 45,

Depart-

Famine, 1
Ormerod, Miss B. A., 241, 259
Orobanohe Nicotiana, or " Bodu" 272,
274
" Ottley " system (reclamation of land),
60

Ouchterlony valley, 266
Oudh, 38, 112, 135, 402, 406
Out-tuin of crops, 241, 362, 364
Over-cropping, as result of canal irrigation, 76
Over-watering, efEect of, 76, 243

Go
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Ozanne, Mr. E. C, 8, 218, 347, 357, 368,
869 his experiments on rdb, 108 experiment on formation of plantation,
159 his promotion of dairy farming,
208, 209 attempts the improvement
of cotton, 239, 256
;

;

;

;

PAHAEA,

159

Palamau, 83, 102, 104,. 126, 194, 199,
227, 228, 245
PAlghat, 152
Pallachi, 126, 152
grass (^Andropogon pertusus),

Palna
173

Panehayet

Panioum

(village committee), 166
antidutale, 182

miliaceum, 107

(Bodu), 274
Parshdd, Mr. Lachman, 280, 359
Parsons, Mr., 113
Pasteur, Mr., his system of examining
silk moths, 275
Pasturage, 169, 170
Pasture, as part of the raii/at't cultivation, 176, 177
Patel, 165
Patidwrs, 129
Patri forest, 153
Pdtwaris, 36; 303, 389, 401, 402
Pebrine, 275-6
Peile, Sir Jas., 7

(<Mijan),

58,

native and " improved," at
Meerut, 220-1
" improved," where useful, 222-3
iron, 217-9, 223
objections to use of, 218-9
native, 218
steam-, 222
Policy of Agricultural Departments,
407-8
Pollarding of trees, 144
PolUnia eriopodd (baiV), 173
Ponds (shallow tahks), 66, 73
Pongamia glabra, 105. 107
Poona, 68, 86, 94, 96, 102, 105, 107, 121,
151, 209, 210, 214, 249, 250, 406
as locale for laboratory, 327
Agricultural
Association,
121,
301
College of Science, 5, 23, 300, 327,
366, 368, 381, 382, 385, 390
Farm, 126, 193, 208, 345, 347, 368
sugar Factory, 249, 253
Veterinary School, 214, 391
Poonac. See Castor cake.
Poonand (shade tree), 269
Poppy, 55, 95, 107
PopulS/tion, pressure of, 40, 289, 294
Potash salts, 112, 270
Potash in Indian soils, 51
Potato, 15, 22, 95, 240, 241, 245
,

•

Poudrette, 22, 121, 249, 360, 361, 362,
-''':
-

364

'

Poultry, 405
Practice and science, the necessity of
combining, 296, 312, 313

Prazmowski, Prof., 46
" Precarious " tracts, 64
Prejudice, caste

18.2

typhoideum
193,235
Pepul tree, 149

(bdjra),

159,

192,

363
Phosphatio manures, 113, 270
nodules, 113
Phosphoric acid in Indian soils,
Physical improvement of
Pichasa, 102
Pick (hand-piek), 224
Pigs' -droppings, 361
Pitcher, Col.,
's.

Col.,

8,

and race,

15, 21, 22, 23,

119
Press, Cotton-, 256
, Hay-, 173, 183

Persian wheel, 121, 226
Phagwara, 156
Phoenix daetylifera (Date Palm), 59, 253,

50, 51

soils, 44,

100

as hedge material, 164, 196
as food for caitile, 193-4
Primary Schools, 386, 389
Primers, Agricultural, 387
Prince Edward's Island, arbor societies
in, 150'>

•

.>

Prizes, farm, 405

Prosopis, 149, 165
" Protected " forests, 142, 143
" Protectiire " measures, 82,

360

plough, 217

:

83,

166,.

403
Pump-, Cawnpbre, 225
Puneria, 209
Punjab, 26, 28, 42, 43, 48, 64, 65, 66, 67,

UO, 112, 126, 142, 157, 161,
192, 198, 199, 201, 203, 227, 232, 235,
68, 75, 87,

407

175, 182

at Shahdara, 140, 149, 171

experiment on formatibn

, Oil-, 228
Prickly pear

Prize system at Shows, 405

Plantains, 73, 96, 105, 107
Plantations
along canal banks and railways, 31,
140, 148, 149, 174, 175
acreage of, in N. W. P., 150
at Changa Manga, 140, 148, 173,

of, 159,

,

367

Planters, as exporters of bones, 117
Plots, Experimental, 349, 350, 351
Illustration, 385
-Plough cattle,' 205
Ploughing, deep and shallow, 43, 219-23,
361
,

:

trial of

'

PapilionaeeisB, 46
Parasite, tobacco

Pennfo Eiver, 72, 80
Pennigetum cenchroideg

Ploughs

Land Eeveniie Law

of,

162

Purchase of seed by taceavi advances,
88, 238
of cattle by taccavi advances,
206
Purtabgurh, 38
Fusa, 274

Index,

Quetta, 182

R.

BAB (sugar), 252, 362
Sab

cultivation, 27, 103, 108-9, 243

Mr. Ozannfe's experiments on, 108
the supply of forest material for,

m,

145, 146, 147
crops, 25, 26, 151, 232, 236, 364
Baces, 20, 21
Magi (Mevsine Coraoama), 108, 192,
193, 195, 235, 236
Railways, plantations along, 31, 140,
148, 149, 159
, influence of, on export, 289, 295
Bainfall, 23
relation of, to famines, 26, 64
variations in, and their influence on
agriculture, 25-28, 64, 65
influence of trees on, 29-31

" Eeserved " forests. See Forests.
Eeservoira :
at the termination of canals, 70
for storing water from rivers, 72
Revenue and Agricultural Department.
See Agricultural Department.
Revenue of the State, influenced by fuel
and manure supply, 21, 119, 137
of Forest Depaj*ment, 135, 166,
169
Rewaii, 158
Rice

Rabi

Map, 9, 25, 26, 64
Bainy-season crops, 25, 26, 27, 151
Baipur, 243
Ravyat, the. See also Cultivators.
compared with the British farmer,
11
his chief wants, 93
his improvidence shown, 237
Raiyatwari system of Madras, 157, 290

B&jghat, 28
Eajputana, 27, 48, 64, 66, 199, 255
Bijputs, 14.21 22
Baksha, S3
Balli Bros., 284
Bape seed, 105, 234, 281, 282
Bape cake, 106, 118
Bashida (Multan), 68, 101
Basurpur, 102
" Batoon " system (sugar-cane), 250
Bauchi, 152
Eavi, river, 79
Bavine land, 52-3, 140, 155, 158
Bawal Pindi, 104, 127, 203, 237
Rawatpur, 77
Beay, Lord, 8, 390
Beclamation of land, 4, 36, 52-62, 156
Becords, Land. See Land Eecords.
"Bed Spider" (tea), 267
"Eeferee," need of scientific, 318-9
Eefining of sugar, 252
" Befraction " (grain impurity), 277, 278,
279, 281, 283
Reh, 37, 51, 62, 55, 69, 71. See also
,
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dependence on climate, 26, 27
cultivation of, by tank irrigation, 72
rdb cultivation of. See Rdb,
seed-beds for. See Rdb.
waste of seed in sowing, 243
transplanting of, 109, 242
waste of water in cultivation of, 72,
243
early grazing

of,

improvement

Bice

origin

and occurrence

Eemounts

for

of,

of, 28, 111, 220, 242,

,

Rocky

soil, 35, 42,

66, 80, 81, 82

Eohtak, 139, 227
Eope-making, 226
Bosa sugar Factory, 249, 250, 253
Boss, Mr. H. M., 9, 280
Rotation, 11, 36, 47, 233-6
Botations, examples of, practised, 236,
236
Eothamsted Experiments, the, 37, 41,
46, 258, 344, 348, 357
Royal Agricultural Society of England,
5, 9, 259, 330, 341, 342, 357, 404

Ruhhs, 173,

177, 178,. 181, 182, 183, 186,

188, 205

Rungpore, 104, 110
" Buns," grass. See RukJis.
Eura, 69. 86, 106, 107
Eurki, 140, 148, 151, 153, 174
Eust in wheat, 79
Byot. See Raiyat.

s.

P.

of sugar-mills, 219, 227
Besearch, scientific, 312, 313, 315

See Fuel and

Fodder Be-

serves.
,

Mr.

S.,

Mudliar, 127,

218, 219

village, 95
Eepair of ploughs, 219

Eeserves.

56,

368
River water, storage of, 72
Road-scrapings as manure, 361
Robertson, Mr. F. A., 8, 237
Mr. W. E., 103, 308, 370
Rock-blasting for well making, 81, 82

211, 212, 407

W.

243

95, 104, 105, 106, 243,

SABANAYAGAM,

" Eenovation pits " (coffee), 269
Eent, variations of, in a N.

of,

374

of,

manuring of, 107, 242
Ricinus communis (Castor-oil plant),

56-7

55, 56

Army,

-

cultivation

fields

ploughing

Jliar.

Committee,

244

in

242-4
experiments on the growing

Sabapathi, Mr. A., Mudliar, 116, 191,
194, 219
Saccharnm ofieinariim.
See Sugarcane.
ciliare (Jmnda or muvj'), 64, 55,
220, 222, 226, 227
spontaneum (Jeans grass), 52, 54, 55
Saffiower (Carthamus tinctarius) or

——

£ardm,

Village, 154

6

g2

105, 198
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Saharanpur, 246, 406
market-garden cultivation at, 120
gardens at, 54, 363
Agricultural Show, 198, 403, 406
Saidapet College, 370, 372, 381, 382,
391 392

Farm,

126, 204, 207, 210, 212; 217,
223, 340, 345, 347, 357

review

370-3

of,

at,

212

Sdl forests, 136
" Salangore " cane, 249
Salem, 86, 101, 102, 104, 111, 122, 158,
199, 240

pasturage at, 171, 177
Salt-bush (^Artriplea; nv/mmularia), 59
Saltpetre. See !Nitre.
Salt Kange, 110, 112, 113
Salty land. See Usar.
Sambalpur, 158, 242
(fag) hemp (Crotalai-ia jtmced)
as fibre, 274, 275
as green manure, 107, 361, 364, 365
Samads (vernacular notices), 87, 89
Sand in Indian soils, 48
Stt/n,

:

,

soils, 15, 35, 42, 48, 57,

73

Sdnis, 120
Sanitary rules, hardship of, 128-30
Sanitation of towns, 119, 120, 121
of villages, 121, 128
Sasseram, 168
Satara, 227
Saugor, 48, 80, 86
Sdwan, 107
School gardens, 386
Schools. See High, Middle, Primary,
Normal, and Veterinary, Schools.
Schunck, Dr., on chemistry of Indigo,
264
Science, connection of, with practice.
296, 312, 313
Natural, the study of, 302, 303,
398
" Scientific Adviser," 318-30. See also
Agricultural Chemist.
'

,

,

,

Scientific

men

:

needed in agricultural enquiries, 229,
331
of, in India, 333,.
Scientific Appointments, Training
stitution for, 334
investigation, 315, 343, 344
method in enquiry, 313

position

In-

Scott, Col., 87
;

Seasons, 25, 26
Secretary of

Imperial

Agricultural

Department, 400

.— of

State, 2, 3, 4,

by Agricultural
and Farms, 238,

239. 342, 358
of, 237, 256

mixing

by taccavi advances,

purchase
88, 238

of,

selection

and change

of, in

sowing

of,

rice,

236, 237,

243

See rdb^

drills, 223, 229, 245, 258
growing Farms, 238, 342, 358
merchants, 237, 238
store, at Nadiad, 238, 368
Seeding, thick and Ihin, 192, 260
Seeley plough, 217
Seet (Indigo refuse), 106, 269, 260, 361
water, 260, 945, 361
Segowlie, 28, 158

Selection of seed, 236, 237, 260
of cattle, 199. 201, 202
Sen, Mr., 102, 174, 219, 301, 375, 403
Serajgunge, 102, 206, 207, 276
Sesame (Sesamum mdieum), 104, 198,
235, 236, 364
Settlement operations, 2, 3, 35, 79, 89
Shade trees for coffee, 269

Shahabad, 245
Shahdara plantation, 140, 149, 171
Shahpur, 66, 110
Shallow; ploughing, 43, 219-23, 361
Shamilkt (common land)i 150
Sheds, covered, for cattle, 125, 127, 371

Sheep

:

'

'

i

'

damage done by grazing

of, 16, 142.

172, 173

experiments on feeding of, 347, 348
breeding, 212, 213
dung as manure, 361
folding, 104
Shell-sand) 118
SMsham (Dalhergia sissu), 149, 150,
153, 195
Shiyali, 75, 102, 122, 126, 127, 151,

Shorthorns, 202
Shows, 198, 403-6.

See

also

5,

161,

277, 314,

243

Cattle

Shows
Sidhnai canal, 68, 87, 101, 157
Silage, 173, 184-7, 364, 3^7, 368
advantages of, 185
cost of making, 184
quality of Indian, 185
value of, 185
improVemeilts in making, 186
future of, in India, 187
experiments on, 364, 367, 368
Silk, 275-6
Silkworms, M. Pasteur's system, 275
Silt, 71, 76, 110, 242
canal, reclamation of usar bv.
68, 71
Simla, 6, 326
Agricultural Conference, 6, 309.
315, 323, 330, 389

"

,

'

396 397
Seebpore Farm, 193, 217, 340/ 343, 373
review of 374-5
Engineering College, 393
plough, 217, 375
Seed
aoclimatisation of, 239, 240, ^SB
bOJTQWiug of, 237
:

of,

Departments

Seed-beds.

unsuitability
as
Experimental
Farm, 340, 370, 372
plough, 217, 219

Sandy

distribution

260
waste

littering of cattle at, 125

sheep-breeding

Seed

Sind, 64,

66,-

71, 238, 239, 272,

Siudhi wheat, 362
Singhouli, 21
Siripur, 44, 48
Sim, 15, 44, 49, BQ

406

Index.
Sirson, (rape), 234
Sissu.
See Shisltam.
Siva (god); 200
Sledge for carrying rice-seedlings, 223
Society, Royal Agricultural, of England,

259, 330, 341, 342, 367, 404
Bath and West of England, 351

5, 9,
,

Soda

salts

Soils

HI

34-62

:

absence of scientific study of Indian, 34
chemical analysis of, 34, 44, 47, 48,
49, 50, 411, 412
alluvial, 35, 42, 48, 66
black, 27, 39
clay, 35, 42, 57, 66, 73, 219
coffee-, 49, 50, 51, 270
cotton-,

black, 15, 42, 47, 49, 50,

65

270

maps

in N.

W.

and Oudh,

P.

402
Statistics, agricultural, 2, 298,

Steam-power

401
cattle-power

and

com-

Stone walls, 164
Storage of water from rivers, 72
Stormont plough, 217
Strachey, Sir John, 1, 360
his views on work of Agricultural
Departments, 1
Straight, Mr. Justice, 201
Straw-chaff. See Bhvsa.
Stud Farms, 193, 211-2, 240, 359
Subsoil drainage, 61, 71
Suez canal, 31

Sugar-cane

(_Saccharmn

officinarv/ni),

.20, 22, 55, 73, 94, 95, 96, 112, 121,

235

from different varieties, 249
circumstances affecting yield, 226,
249
time for cutting, 250
as a fodder-crop, 193
experiments on, 244, 362, 373, 374
Sugar, 226-8, 244-5, 248-54. See also
Giir and Rab.
export and import of, 253
refined, objection of Natives to, 252
need of scientific enquiry into

:

clay, 48
lime, 49, 266, 270
iron, 50
phosphoric acid, 50, 51

cultivation and manufacture of,
226, 229, 249, 250, 251, 254
Factories, 249, 250, 252, 253, 254

potash, 51
soda, 51

magnesia, alumina, &c., 50
exhaustion of Indian
no positive evidence of^ 36, 37
instances in support of, 38, 39
explanation of there being no ap-

Soils,

:

parent, 41
,

improvement

,

investigation of,

of, 36, 43,

52

by Agricultural

Chemist, 34, 42, 45, 47, 62, 315
of, 110, 111
, types of, 35
80
river,
Son
Sorgho. See Sorghum saccharatum.

mixing

Sorghum sacoharatvm

(Sorgho"), 193,
362, 364, 375
mlgare (judr), 192, 193, 196, 207,
233-6, 237, 364, 368

Southdowns, 212
Southern Mahratta country,
158, 199,369
Spirit from Mahua tree, 105

,

America
Timber Culture Act

States of

150
" arbor societies " in, 160
experimental stations in, 357
in,

from Date Palm, 253
Sugar-cane cultivation
around Poona, 22, 94, 121
at Mdhim, 244, 245

manuring

for, 104, 10.5, 111,

112

iron ploughs for use in, 223
profit on, 248

Mauritius system of, 244, 245,
249
in India and Mauritius compared,
253
extension needed, 241, 253, 254
improvement in, 244, 249
" ratoon " system, 250
Sugar manufacture
points to be observed in, 226, 251
evapqrating-'pans, 228, 261
refining, 262
centrifugal " drier " or " turbine,"
228, 252
Sugar-mill, the Beheea
success of, 217, 227
advantages of, 227, 251
repair of, 219, 227
Sugar-mills
native (wooden), 226, 251
'

:

:

55,

151,

Sporobolus palUdus {liar usara), 58
Stack-silage, 185, 187, 367
Stallions, horse and donkey, 211, 212,
407
Arab, 212, 367
See Revenue.
State, Kevenue of the.

——

Statistical

yield

red ^DhArwar), 27
rocky, 35, 42, 66,81,82
sandy, 15, 35, 42, 48, 57, 73
wheat, 44, 49, 50, 411
Soils, classification of, 35
, constituents of Indian
water, 42, 43
organic matter, 44, 45
•nitrogen, 44, 45, 47
sand, 48

,

of India, 9, 25, 35
of Bombay, 402

well suited to India, 248

laterite, 49, 50, 51, 112,

'

Statistical Atlas

pared, 224

in soils, 37, 51, 52, 55-7, 60, 62,
in waters, 77, 78, 112
Soil, 15,
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:

trials

of,

at Experimental Farms,

227, 229
trials of, at Shows, 406
Sugar " turbine," 228, 252

Sulphuric acid (oil of vitriol), 117, 364
Suni valley, 107
Superintendent of Bombay Farms, 369
Surat, 122, 235
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Survey, cadastral, of Behar, 402

Department, 9, 25Surveying, study of, by Revenue
397
Sutlej river, 79, 110

Swamps, drainage

of,
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