
t\e agricultural needs and condition of each district of the 
country; and I ~hink that th~re should be a permanent agencg 
for the purpose In each ProvInce, and that in such aO'enny the 

_ assistance of an agricultural chemist would be advantageous. 
I conclude the. chapter by recommending (I) the spread of BBO~=NDA.-

• General ~nd AgrICultural E~ucation; (2) the· establishment of 
an orga!llscd system of AgrIcultural Enquiry; (3) the active 
prosecutIOn and encouragement of positive measures such as the 
supply of water, wood, &6., which have already been found to 

L.be beneficial. . . .... __ J ..:"- ..... --~L_'~ 

Dhananjayarao Gadgil LibfllF) 

'j 111111/11111 1m mil 11111 Iml It I il~ 
ji GIPE-PUNE-063050 

CHAPTER III. '-. t-- . 

CULTIV~l'nrQ .CLAiiBi. 

IT is pointed out that certain .. castes" and "races" of the 
people of India show more agricultural ability than others, and 
that the differences ·between them as cultivators are in great 
measure to be referred to the caste or race distinctions 
existing between them. It is very.certain that if the prejudices 
attaching to caste and race could be broken down, consider
able improvement in agriculture would result. Instances are 

-ned given which show indications of a change slowlY' going on. 
'rhus, the prejudices against the cultivation of indigo and of the 

hp()tato hav~, to a. great e~tent, disappea~ed; also the !lases of. 
Nagpur, POQna and Amrltsar 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 manu-
facture of indigo,. as the outcome of the example of English 
planter~, is also distinctly traceable. The people. it is pointed 
out, wiIlloqe those caste prejudices which retard improvement in 
agriculture, partly through the spontaneous adoption by them of 
the more profitable practices, and partIy from the force of 
circumstances which make living harder and oblige more atten

-tion to be paid to cultivation. In the weakening of caste 
prejudice Education iii a most important factor, and Government 
by spreading it will heir to. break down the caste distinc
tions which prevent progl'ess in agriculture. 

I therefore advocate the spread of General and Agricultural 
L..Education •. 

-

BBOOMMENDA.· 
TION. 
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CHAPTER IV. 

CLIM.ATE •. 

WITH the aid of the c. Rainfall Map" included in me Reportt 
the great variatioDsof climatic conditions throughout"India arf 
illustrated, and their bearing is shown upon the crops grown, the 
agricultural systems pursued, the cattle, and even the p~ople 
themselves. The close connection of famine with the rainfall is 
also set forth. It is pointed out that while it is to only a limited 
extent that climatic differences can be modified, yet that some
thing can be done by incr.easing the means of irrigation in dry 
_tracts, and by the creation of c. reserves ,. of wood and fodder in 
districts where these are scarce. The influence of vegetation, 
and especially of trees, in improving climat.e is discussed; the real 
value consisting in the low~ring oftemperatul'e, the production ofa 
more gentle ,ainfall, the increase in the number of rainy days, 
the holding. up of thE! soil, the obtaining of a cooler earth-sur
face, 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 
it. 'Encouragement is, howel-er, given to tree-planting by indi

·viduaIs, and this should be prosecuted more vigorously. It is 
further insipted 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 

J>epnrtments. . 
RECOMlIENDA.- I recommend, accordingly, (1) the exten!!ion of irrigation to 

TlONS. dry tracts; (2) the creation of .c reserves" of wood and fodder 
(called or Fuel and Fodder Reserves"); (3) the plan.ing of 
trees along canal banks and railway lines; (4) the further 
encouragement of Arboriculture; (5) organised enquiry by 
Agricultural Departments with the view of find.ing out where the 
foregoing measures can be adopted. 

OHAPTER V. 

SOIL. 

~ CHAPTER V. 

SOIL. 

. THE principal/!eological types of soil which occur in India arE 
illustrated hy the help of the" Geological Map " accompanying 
the Report, and the presence or abs~nce of par ticular kinds 01 
soil are indicated. The neO'lect, in the past, of anl regular 
I!cientific study of Indian soils is referred to, and the Important 
guestion is next dealt with--whether or not tho soil of India ie 

rbecoming exhausted under the present systems of cultivation. It 
is admitted that there is want of positive evidence in support 01 
exhausti..Qn, but instances are given fi:Om Settlement Reports and 
frolll the Famine Commission's Report, of a process of deterioratioJl 
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going on. and it is argued that under existing conditions of export 
of grain, oil-st'eds, and manures, and the burning of cattle-dun ... 

uor fuel, there must be a gradual deterioration of the soil. Th~ 
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 deterio"atioll but an i"crrased 
productiveness of the soil is· required, and that, this can only be ~ 
brought about by increasing the manure supply. The soils of India 
al·e then considered in resped of tile different constituents which 
they contain, each ingredient being taken ill turn. It is shown how 
important is the relation of wat~r to soil, that organic matter 
I humus) ami nitrogen ar.e generally deficient in Indian soils, a'nd 
that lime, potash and phosphoric acid are, as a rule, present in 
sufficiency. Several chemical questions of great importance are 
dealt with, such as the supply to plant life of nitrogen from atmo
spheric source!', the amount of mtl'ogen contained in the rainfall 
of Indin, the nature, occurrence and possible removal of saline 

raeposits in soil, &c; The reclamation cf land, whether i~ be 
ravine land, land infested with weeds, or land rendered sterile by 
the pre8ence of salts (usqr land), is dealt with, Rnd instances are 
given of the various experiments which have been tried in 

uJifferent place::;. Throughout the chapter it is shown that the 
application of chemistry to the solution of the various agricultural 
problems connected with the soil ia very necessary, and it is 
ur~ed that future investigation. should be pursued with its 
IUIslstanee. 

In conclusion, it is pointed out that the wCJrk of soil improve. 
ment must devolve mainly upon Government, as in very few 
cases will the people have the means to take suuh measures in 
hand. 

I recommeud in connection with the improvement of the soil, REC~¥~~DA .. 
(1) the increase of thE' supply of water to dry traets; (2) the 
increase of the manJ,ge supply; (3) the setting on foot of enquiry 
to ascertain where such improvements are needed; (4) the con 
tinuation of experimental research aided by chemica,l science. 

-
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CHAPTER VI. 

WATER. 

. IT is indicated, at the outset, that while water in' one "form or 
another is indi~pensable in Indian agriculture, the amount and 
the method of supply will vary very greatly in different parts of 
India. In some part~ rainfall is sufficient, in others artifici,al 
irrigation will be a necessity, in others, again, it may be a useful 

'supplement. The nlltureof .. protected» and " precarious" 
tracts is pointed nut. The main types of water supply are sum

Lmarised and then examined in extenso. Special points are noted, 
ISuch as the benefits and the evils attending the introduction of 
canals, the comparison "(where it is possible to make it) between 
culti vation by can:]l irrigation and by well irrigation, the differences 

tin chemical composition 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 
~reat 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 wells on a large scale is discussed, and improvements. 
are suggested in the management of canal "atercourses and 
tan,ks, and in the repair of the latter. The chapter goes on to 
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 mote popular 
and useful. It is maintained that the Agricultural Department 
should pay particular attention tt) this subject, and ,that a certain 
share of the administration should be vested in the' Department. 
Suggestions are made as to improvements in the workin!?; of the 
system. Lastly, the necessity of a thQl'ough "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 
supply. 

llECOMMENDA. I.recommend (1) the further extension' of canals and other 
TIONS. 'means of irrio-ation to tracts where they are required; (2) the 

more energeti~ working and popularising of the system of tarcavi 
advances for well digging and similar purposes; (3) the giving 
of a share in the administration of taccavi advances to Agricul
tural Departments; (4) the institution by 1.gricultural Depart
ments of organised enquiry to ascertl!oin the irrigation requirements 
of each district. . 
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": CHAPTER VII. 

MANURE. 

~ r TOE importance of manure in Indian agt'icultural systems is 
illustrated by extracts from various Reports, and the inter
. depe[)dence of water and manure is shown in the existence of the 
L-finest cultivation where both water and manure are available. 
In.stuncell are given to show that the cultivator is not iO'norant of 
the value of manure, but will, for certain crops, spend"' consider-

'able 8ums of money upon it. Tbe different sources of manurial 
supply are then examinetI, the ordinary cattle-manure being the 
most important, and, speaking "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 

I J.s 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, viz"that the" best cultivators do not burn 
cattle-manure for fuel except from necessity, thut is, because they 

rLave nothing else to burn as fuel. The connection between' the 
I 811pj>ly oC firewood and that of manure is hence a very close one. 
()tl'ier sources of manurial supply are then dealt with in succes
sion, e.g~, ashes of cattle-manure. sheep-folding, green-manuring, 
silt, soil-mixing, 'oil-seed refuse, nitre, lime, bones, &c.,. and 
various ana\yees of diffe~ent,pl1l.teria:ls so n,(>d are given in th~ 
IAppendix.- Special questions, such all the system of seed· bed 

" cultivation kno\fn as Tab, the us,e and export of bOjles. and the 
likelihootI of artiqcial manures 'beicg used in India, are treated in 
detail. Attention is then drawn to two points in which the ~l
tivator dues not take full advantage of the facilities he posses'ks 
'( 1) the non-utilization by him of night-soil for agricultural 
purposes"; (2) the imperfect conservation of cattle-manure and 
..the loss of the "Ul-ine. In this' connection instances are given of 
the highly beneficial results that have attentIed the use of night
soil, at\d analyses ~re gh'en showing the value of cattle urine and 
the advantaO'es to be gained by preserving it by the aid of liu"r: 
Illcidclttally: qiiestions of town and village sanitation are touched 
upon, and'.throutthout the chapter there are frequent references 
to investigations which could not be carried on without the aid-of 

t8gricultural chemi§try~ In conclu~ion, !t is. maintainetI that 
water and manurl; constItute the culti.v&t<ip s chtef wants, and that 
the supply ofm\\!!u~e must go hand in hand with that of water, and 
must, like the latter, be taken uP. by Government, otherwise the 
soil will not be able to provide for the increasing millions 'of the 

.!'people. ~t is fu~ther. held tha~,_ Bii. c.attle-manure is the only 
really available R\oIlnurlal source, It IS lDcumbent on Government 

; to provide supplies of firewood (~' fuel and Fodder Reserves") .so 
that the cattle-manure need not be burnt, but may be set free 10r 
use on the land, and ~he fertility of t~e latter be ~?ereby kept up. 

OHAPTBB vn. 

lLUnJRB. 
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La@tly, I set forth the duty of Agricultural Departments to make 
organised enquiry as to the manurial requirements of every dis
trict, to continue experimental research at Government Farms, 

, arid to I'pread agricultUl'al education 80 a~ to teach better praci tices and temove prejudices. 
BBC~~tDA- . I recommend ~ 1) the creation of supplies (If fuel (" Fuel 

. /lnd Fodder Reserves "); (2) the establishment of a sylltem of 
agricultural enquiry; (3) the Ilpread of agricultural education; 
(4) the continuation of experimental work at Government Farms; 
(5) the employment of an agricultural chemist. 

CRAPTER VIII. 

WOOD. 

CHAPTER 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 hits been the case in the past. The 

-early policy of the Department ill first considered, lind the reasons 
are given for its success having been gauged by financial results. 
Hut it is pointed out that, as population has increased and 
cultivation has been brought nearp.r to the borders of the 
forestl', 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 Dietrich 
_Brandis, and then by successi\:e representat.ionsofthe Famine Com· 
mis~ioners and of the Government of India, a certain impulse 
has been gh'en to the supply of wooa for agricultural pUl'lJoses. 
But it is ur~ed in this chapter t.hat there is a great de~l 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 
Jo takp. the Place of cattle-manure as fuel. This is IIgain put 
forward all a matter which Government should see to in their 
own interests, alike for the maintenance and increase of the soil's 
productiveness, as well 8S in ol'der to keep up the Land Revenue 
of the country. The different classes of forests are then ex
amined, and the uses which they might best serve are discussed, 
also t.he measures whil'h should be taken to obtain those ends. 
Special points. such as the natural reproduction of timber treell, 
the guarding against fort'st fireo1, t.he exclusien of gr.lzing, and 
the inadequacy of the forest staff, are alluded to separately. 
The wider adaptation of "reserved fOI'ests" 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 obt.aining land for these new creations are admitted, 
but it is shown that there ill still a quantity of land thal could be 
so utilised, and lSugge;;tions are made for the acquirement. of 
land by purchase if necessary; the outlines of a scheme are also 
set forth for Ihe, working of the. new: .. reserves" by a system of 
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annual licences for the removal of wood, etc., for agricultural 
uses. Tbese views are supported by tbe quoted opinions of several 
authorities, lind more especially by a recent Resolution of the 
Madras Government upon the subject. Cases are also cited 
where I'uch "reserves" have been creat.ed. and have achieved 

.much good. It is maintained 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 the demands of the principal industry of the cOuntry, viz., 
agriculture. Extension of the establishment of plantation .. along 
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, 
&c., for agricultural purposes C" Fuel and Fodder Reserves "); 
(2) the increase of plantations along canal banb and railway 
lines; (3) the further encouragement of arboriculture; (4) 
the prosecution of agricultural enquiry for ascertaining the 
needs of the different cultivating qistricts in the matter of wood 
supply; (5) the setting aside yearly ot' 11 portion of the 
revenue derived by the Forest Department, lind "its employment 

,in the extension of .. reserves" to meet agricultural wants •. 

CHAPTER IX. 

GRASS. 

I .THE different kinds of grazing areas available for 'the use 
of the cattle belonging to culti vators are, ref~rred to, and 
attention is dr,awn to the inclusion of large and valuable grazinO' 
areas amid the forests, It is maintained in this chapter that th~ 

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 ~Eeping the cattle of the country 
alive. Nevertheless, it is not regarded as an absolute necessi~y in 
ordinary times,and, therefore, should only be carried on under su~ I 
resti'ictions as woul4 cause it not to interfere with the other endr ~ 
which a forest or "reserve" should serve. These various restric. 
j.ions and the necessity for their imposition are 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 
plantations. The best way of utilising the grass in forests and 
-" reserves," and the pos~ibility of grass-growing and the supply 
of pastnrage becoming a part of the cultivator's system on his 
own holding llre discussed. , In the second part of the Ghapter the 
system of Grass Farms and the utili~ation of uncultivated grass, 

REOOMMENDA· 
TIONS. 

OHAPTER IX. 

~ 

GRASS. 
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lands (rUMts) belonging to Government are explained, and, wbile 
tbeir benefits B.re recognised and tbei:r extension urged, mggestion$ 
are a~so ma~e f?r their improvement. ' 'Ine methods of hay-makin~ 
and SIlalte-makIng as condo'cted at Government Grass and ExpeTl
mental Farms Q.re, examined, also the'relative costs compared with 
the . cost "in . England.' The prospects of the devel9pment of' 

'silage-making in India are treated -oland. the desirability M1H'ged 
of, maki?gfur,ther eI?quiries at Experi~~i)t~J.' Farms. ' : Lastly ,a 
change IS advoc'ated In the ComnulisarllJot Department, whereby 
the services of Dien of experience and 'ability may' be retained .in 
the managetnent of Grass Farms, and the furmation of a special 
Forage Branch of the Commissariat is suggested. 

RECOMMENDA.-r I "ecomrnend (1) the creation of more "Fuel: and ·Fodd~r 
TION8. tn R"'" ) , d· ) h . f b 'V eserves' to supp y grass an graZlDg; (2 t e extension 0 ,t e 

system of Grass Farms, and their management by ,a special Forage 
firanch of the Commissariat; (3) the carrying out of enquiry at 

." 
, OHA.PTBB X. 

LGovernment Experimental Farms on the' making of silage. . 

q CHAPTER X." 

FODDER-CR'OPS ANlJ HEDGES. ~ 

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 practised. The principal crops used. as 
fodder-Cloops are mentioned, and, in particular, the utilisation of 
pricklrpear. The sco~ for. extension of the ~rowJng offodder
crops Is's!so,shown. C!t .1S pOlllted o~,t ~~st but little IS known as to 
the relatIve values of drfferent IndIan lodders,)'nd. rhat sticb an 
investigation calls for t~e association of an, agricultural 'chemist. 

\ The usefu.l eudsserved by hedges ro~nd field~ are explained, and 
jthe materIals generally used for fencrng are named. 

lUICOMMENDA.·' I recommend (1) the e:x:tens~, wherever practicable, of the 
TIONS. 8y~tems of, growing fodder-c~ops' an~ of enclosIDp; ~el~ by 

hedges.; (2) the employment of an agl'lculturaI chemlstlD' lI~ves
tigsting, among other matters. the relative:.. values of different 
fodders. " 
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CHAPTER· XI. . CHAPTER XI. 

LIVE STOCK AND DAIRYING. 

IT is indicated at the opening of this chapter that, since the 
differences between the cattle_oLdifferent districts are largely 
due to conditions of climate, improvement of cattle is only pos
aible within limits. After speakin!!; of their fuod and the excel
lence 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 Rrahmani bulls is referred to, . 
and the harm is pointed out whirh is . likely to follow from a 
recent legal decision given in the N orth-West Provinces as to 
ownership in these bulls. The breeding of good stud bulls at 
Government Cattle FarmEl,and the distdbutionofthem 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 th~ Hissar and 
Bhadgaon Cattle Farms, and mention is made of the influence 
which they, and notably the fOl'mer, have exercised on the ca.ttle 
of' tbe country. The evils attending frequent chan~es in the 
superintendence of Government Cattle }1'arms are pointed out, 
as they were in the case of. Grass Farms (Chaptet' IX). 

r Menticn is made of the use of buffaloes as plough cattle; and of 
the giving of advances (taccavz) for purchase of cattle. 

L. In the second section of the .chapter dairying is the main sub
ject, and the I!pecial features of the yield and quality of milk 
from CO\\"8 and buffaloes are treated of. The efforts made to 
extend dairy farming in Inllia are detailed in connection with the 
visit of Mr. Howman, and the subsequent steps taken by Mr. Ozanne 
in Poona and Bombay. The unsatisfactory conditions of the milk 
supply to towns alld to troop3; as .well as to Government institu
tions, are referred to, and the establishment of' Dairy Farms is 
advocated wherever troops are quarter.ed or large institutions are 
situated. It is pointed out that there is considerable work for 
lin agricultural chemist to do in the investigation of PQints con-. 
nected with dairy, farming. • 

A brief reference is madtl to the operQ.tions of the Horse
breeding Department, and to attempts made to improve sheep 
and goats. • , 

The last part oC-the chapter it! 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. 
Sliecial mention is made of the establishment of an Imperial' 
Bacteriological Laboratory at Poona. 

I recommend (1) the continuance arid extension of Cattle 
Farms, and the distribution from them of stild bulls to villages; 
(2) the making Experimental Farms' and Court· cf Wards' 
Estates centres for the location of stud bulls; (3) the establish-

LIVE STOOl[ AND 
D.UBnNG. 

RECOMMENDA
TIONS. 
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ment of Da~ry .Fa~ms for the supp.ly of milk to troops and 
Gover.nmE)nt .lDstlt,:,tlOns; (4) the appolDtment. of an ;Agricultural 
ChemIst to lDvestlgate matters connected wIth daIry farming. 
(5) the prosecution of enquiry into cattle diHeases and the mean~ 
of preventing epidemics. 

-
c) CHAPTER XII. 

IMPLEMENTS •. 

THE possibility of effecting 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 

...§ucceS!l 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 

.Jhey might be usefully employed. The chapter then deals with 
the introduction and posl!ible extension of the~iron sugar-mill; 

,the ehallow evaporuting-pan,l and other devices for improving 
the out-turn of sugar. The posbible use of introduced threshing 
machines, winnowers, chaff-cutters, pumps, and other implements 
is considered~ and the need of more exhaul!tive trials of imple-
L~ents at Experimental Farms is urged. It is added that in these 
trials skilled experts, such as engineers, chemists, &c., should be 
aSf;ociated, according as the enquiry calls for it, and that Experi
mental Farms should be cenh;es for distributing implements the 
merits of which have been satisfactorily proved. 

I recommend (1) the exhaustive trial of new implement.3 at 
Government Experimental Farms; (2) the association of 
"experts" in such enquiries; (3) the distribution of approved 
implements from· Experimental Farms. 
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CHA~TER XIII. 

CROPS AND CULTIVATION. 

IN this chapter no attempt is made to describe the kinds of 
,!rops grown, or the methods of cultivation employed, but points 
only are discussed in which it seems possible to effect improve
.ment. The geDeral excellence of the cultivation is indicated, 

land the changes, roore especially in wheat-growing, which have 
been brough~out by an export trade, are mentioned. I<1lllowing 

, 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 al&o explained, but it is pointed 
out that little is known or practised in regard to selection or 
change of seed"although some Government ~xperimental Farms 
have already done good work in growing and distributing pure 

L!Lnd selected seed. It it! then shown that improvements can be 
effected by the inti oduction of new crops, and of new varieties 
of existing crop!!, as also in ~he 'extended cultivation of certain 
profitable crops, such as wheat and sugar-cane. It is further 
demonstrated that by the transference of method from one part 
to another, improvements in cultivation may be carried out; 
this is exemplified in the case of sugar-cane, and eyen in tbat of 
a crop so widely cultivated as ri'.!e. Reference is made, in 
conclusion, to the need that exi~ts tur getting more know ledge 
8.8 to the diseatles and injuries to which crops al'e liable, and the 
best means of preventing them. 

I recommend t 1) the continuation of experimental enquiry 
at Government Farms, in reference to new crops and methods of 
cl,lltivation; (2) the growing of good seed at Government Farms, 
and its distl"ibution from them; (3) the study of th.:: diseases 
and injuries of crops; (4) agricultural, enquiry into existing 
modes of cultivation. 

Y 24266. 

CHAPTF.R Xill, 

"CROPS AND CUIr 
Tn·ATlON. 

REOO)lMENDA
TIO~~, ' 
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CHAPTER XIV. P CHAPTER XIV. 

AGRICULTURAL 
INDUSTRIES AND 

ExPORTS • • 1 
AGRICULTURAL INDUSTRIES AND 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-ca~e, cotton, indigo, tea, coffee~ 

L!>bacco, flax, jute, silk, wheat, and linseed. These croptlare 
successively treatecl 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 

j expression of the juice and in its refining, none of which are fully 
lunderstood. Next, the deterioration of Indian cotton is alluded 

, to, and a brief account is given of the efforts that have been 
L-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 
attend the cultivation. Similariy, chemical problems in the 
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 des(·ribed. 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 peb7'ine. The im
portant 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 (If 
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 a,pplicability 
of the" elevator " sy~stem to India is also discussed. Lastly, the 
conditions of the linseed trade are explaiued, and are illustrated 
by analyses of a number of samples of seed collected for me' in 
the Central Provinces. 

RECOMMENDA
TIONS. 

I recommend (l) agricultural enquiry to ascertain the best 
methods ofeultivation and manufacture of crops such as sugar-cane. 
indigo, tea, coffee, tobacco, &c.; (2) the employment of chemical 
science in the investigation of probiems aff~ct1ng these illdu.:itries, 
and more especially that of an agri,cultural ch'emist'in connection 

. with the sugar industry; (3) the making it a penal offence to 
adulterltte wheltt, orto trade in adulterated whellt. 
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CHAPTER XV. 

ECONOMICAL AND POLITICAL CONDITioNS. 

By the insertion of this chapter I witlh to recognize the exist
&nce of a number of conditions of an economical or political 
nat!1re which have an important bearing upon the improvement 
of agriculture, but into the details of which I do not enter. 
Under this head I mention pressure of population, relative ease' 
or difficulty of living by agriculture, varying systems of land 
tenure, smallne81.0f holdings, paucity of capital, indebtedness of 
the cultivating claeses, export trade, extension of railways, &c. 
:My 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 enter'" 
prise sometimes found among the people, more especially under 
easy circumstances of living. . 

CHAPTER XVI. 

PRACTICAL ENQUIRY. 

AFTER having sketched out in the previous' chapters the prin
cipal ways in which I think that improvement of agriculture may 

,be effected, I proceed to consider in those. that follow, the agency 
by which the. improvements are to be carried out. A brief 
review of the recommendations already given points to thecon-' 
clusion 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 
cultivation, in order to transfer them to other districts where 

}hey are not practised. A number of opinions in support of thill. 
view are quoted, and .it is then pointed ,out ·that, IIp to the pre
sent, tnquiry has been limited to the coll~ction of Land Revenue 
statistics, and that there has been no organisation for enquiry 
into IIgricultural methods with a view to agricultural improve_ 
ment. A large ,field for enquiry is then sketched out, and the 
necessity of a·n a~ency 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 ~eviewed, and more particularly the position 
()ccupied by the Director of the. Department of Land Records 
and Agriculture in a Province; The lack of technical know
ledge in the Department is brought out, and it is suggested that 
thit< want could best be supplied by associating with the Director 
of the Department in any Province a certain number of agricul
tural experts to be engaged on purely agricultural work. It is 
tpen discussed whether these experts sho\lld be :muropeltus Of 
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Natives, and the conclusion is come to that, on the whole, the 
J selection of N ath-cs trained ill India would be best,. provision 

being made for the giving of a high-class agricultural education 
in the country Itself. 

RECOMMENDA
TIONS. 

I recommend (1) the organisation of enquiry into agricultural 
conditiolls and practices; (2) the association with the Director of 
an Agricultural Department of one or more assistants who are 
experts in agricu.\ture; (3) the selection <,:If these Rssistantsfrom 
Natives of India trainE:d in the country itself; (4) thil provision 
of a high-cla~s agricultural eductltion in India. 

1:HAPTERXVII. CHAPTER XVII. 

SCIEXTIFIC 
ENQUIRY. 

SCIENTI:FIC ENQUIRY. 

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 
in its methods. Th(~ relation of chemistry to agriculture is then 
pointed out, and reference is made to the expressed opinions and 
renewed applications of the Governmen t of India on the desir-

J 
ability of having an Agricult.ural Chemist 'for India. The scope 
of work for an agricultural chemist is then sketcheU out, and the 
principal dutie's of the office are defined as being the acting 
as I, 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 develop- I 

ment. of agricultunl euucation and the preparation of suitable 
text-books. The necessary qualifications to be possessed by the 
holder of such an appointment, and the conditions essential to hili! 
successful tenure of it, are defined. The existence of a suitable 
laboratory, and the co-operation of an assistant chemillt (to take 
actual charge of the laboratory and to give instruction in 
agricultural chemistry) are regarded as essential. --rhe rela
tions, re~pective duties and salaries of the two officers pro
posed.!lre discussed, and, it is recommended that neither of them 
be allowed to undertake private work for separate remuneration. 
I t is urged that -not only an agricultural chemist, but also other 
scientific men, such as a botanist, an entomologist, and an agri
cdtural engi.neer, should be 3,ssociate~ with ~he Agricultural 
Depaetlllent, for the pmpose of conductmg el'qUlry and research, 
The chapter' closes. by <Jealing generally. wi,th the position of 
scientific men in India, the encourngement of scientific research, 
and, in part.icular, the appointmer.t of Chemical Examiners. 

RECOMMENDA 
.TIONS. 

I recommend (1) the appointment of an agricultural chemist 
as adviser. to Government in. tlhemico-agricultural matters, and 
for the direction of experimental enquiry; (2) the appointment of 
an assistant chemist; (3) the ~ttachment to the Agricultural 
Department d other scientific officers, such as a botanist~ an 
entomologist, and an agricqltura~. engineer, 
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CHAPTER XVIII. 

EXPERIMENTAL ~'ARlIS. 

• THE canses that have led in India, as well as in other countries, 
to the establishment of Experimental Farms as separate institutions 
are first described. The past work of such Farms in India io! 
reviewed, and the expenditure upon them is regarded as not 
having been excessive, and their continuanoe is advocated. -The 
chapter then proceeds to deal at length with the work which 
ought to be done at Experimental Farms, and to lay dOlVn the lines 
for the successful carrying out of experimental enquiry. The 
various conditions, such as suitability of soil, size of farm; 
situation, supervision, plan of experiment, recording of result<!, 
&'c., 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 employ
ment of Experimental Farms as centres for seed distribution, the 
location of stud bulls, and, at tim eo!, for cattle· breeding, is recom
mended. The establishment or another class of Farms, viz., 
Demonstration Farms, to show the result of what has experi
mentally been found useful, is advocated, and mention is made of 
farms belonging to private individuals where experiment is more 
or less carried OD. 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 Fal')ll being given at the same time. 

I recommend (1) the continuance of agricultural enquiry at 
Experimental Farms; (2) the distribution of seed and the location 
.of stud bulls at Experimental }'arms; (3) the establishment of 
Demonstration Farms. 

CHAPTER XIX. 

AGRICULTURAL EDUCATION. 
r 

THE influence which general education first, a.nd then, m:>~. 
specially, agriculturlft education, exert upon the improveIhebt of 

.!-griculture is, at th. opening, explai!led. It ·ili then shown ~hat 
the tendency of education in the past has been too much m a; 

literary, and not sufficiently in aile itgricultural, direction. The 
suggestions now given are with the intention of reme~yin? t~e 
past defect and of directinO' attention to, rather than d1vertlDg 1t 
from, the ~ultivation of th~ land: The intention is, in brief~ to 
give a more aO'ricultural turn to education. The different grades 
of educationalinstitutions, from Universities and Colleges' down to 
Primary Schools, are then taken in order, and the line of agri. 

b3 

. CHAPTER 
XVllL 

EXPERIMENTAL 
FARlISA 

REOOMMENDA· • 
TIONS. 

• 

CHAPTER XIX. 

AGRICULTURAL 
EDUCATION •• 



xxii Abstract of Report. 

cultural euucation at each is briefly sKetched out. As reO'ards 
Universities, it is maintained that they should recogniz~ the 
importance of agricultural science by making it au .opt;ional 
subject in the final course for a degree in science. It is not 
considered advisable, at present, to have special Agricultural 
Colleges, but rather to utilise existing institutions and to make 
agriculture -one branch of' the instruction provided. The import
ance of combining at Colleges practical work with theoretical 
instruction is set forth, and the' establishment of Demonstration 
Farms, and of areas on which the students can 'themselves work, 
is advocated. Agriculturltl Classes in connection with High 
Schools are well spoken of, aDd th'e association with them of 
Illustration Farms is considered desirable. In Middle Schools 
it is held that the elements of physical science should be taught, 
that agricultur-e should be introduced by means of text-books, and 
that illustration plots rather than farms should be att.1ched t.o the 
schools. In Primary Schools a beginning might be made by the 
int:oduction of " readers ,. and of "object lessons" on familiar 
agricultural topics. Lastly, the importance is inculcated of pro
viding at Normal Schools sound training in agriculture for those 
who are to become ,the teachers ,of' other.5O", Tbe paucity of 
text-books on agriculture, and the urgent need for many more of 

, them, are l:ommented 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 
for appointments in the Revenue and cognate Departments. The 
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 8ch(\01 
-at Dehra Dun. _ 

REc~mMENDA. I recommend (1) the spread of' general education; (2) 
TIONS, the extended introuuction of' agricultural 6ducation 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 Del'artments. 

ClLU'TER xx. 

AORlCULTUlU.L 
DI!lPARTMBNTS. 

CHAPTER XX. 

AGRICULTURAL DEP ARTM!'NTS. 

THE concluding chapter of the R~port de:ls wi~ some points 
in the working of Ao-ricultural Departments, whlch have not 
already been fully tre~ted. 'The first is th~ training of jun.ior 
Civilians in aO'riculture. There commendatIOns of the FamlUc 
Commissionerso on this subject are discussed, and 'while it is 
maintained that it will be impossible to get civilian pirecto~s of 
Agriculture who will at the same time be practised ~~ncul
turists, it is urged that much good may be done by glVlng at 
the open competitive and final' examinations in England more 
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weight to proficiency iii natural science. Ii is then suggested 
that junior Civilians. or at least a proportion of them, should, on 
arrival ill 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 
generall y, and thatat>their departmental examinations they s~ould 
be rtlquire,l to show an acquaintance with these subjects. It is 
held that Directors of Agriculture should he chosen from the men 
who have shown a, liking for natural science, and who have 
distinguished themselves subsequently' by their knowledge Qf 
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 agri
cultural questIOns can serve are also exemplified. The classifica
tion of the work of Agricultural Departments is, then referred to, 
and the main heads are briefly'noted. Among them .the import~ 
ance of" analysis of districts" and the desirability of making a 
digest of the Land Records are put forward. Agricultural 
Shows are treated at lIome length, and suggestions are made for 
their improvement, as also for the bet\er conduct of trials of 
implements. . 

In conclusion, the future policy of Agricultural Departments is 
discussed, and the two great needs-a competent organization, 
and the expenditure of more money UpOIt agricultural improve
ment-are put prominently forward. Lastly, uniformity of 
purpose lind continuity of policy. in the work ot Imperial an..d 
Provincial Agricultural Departments are sj;ronglyurged. 

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 Agrjculture 
m their arrival in India; (3) the selection of Agricultural Direc
tors from those who have. distinguished themselves in na~ural 
!cience, and subsequently by their agrict\ltural knowledge; 
:4) the giving of some administrative powers to Agricultural 
Di~ecLOrs, and; especially, that a share of the administration· of 
Government adva"ces (taccavi) be entrusted ,to Agricultural 
Departments; (5)er.he gra~ting of more money to' be expended by 
A..gricultural Departments in the work of agricultural improve-
n~L . 

b4 
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Orutlineso! Ohapt-er8. 

objections urgued against canals, 87--canals taken where not required, 88 
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CHAPT ER VIII. 
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stud, breeding of, 199, 201-5 
BUlldi1lg (embanking) of land, 31,53, 

79, 157,294 
Burdwan, 83, 102, 105, 107, ·126, lU. 

243,245 
Burma, ~6. 64. 376 

BMtea, !rrmdo,a (dMk), 60, 6i,14". 
156,165 

Butter, 169, 207-U, 315, 317 
Butter-fat, in milk, 206 
Butter-making, 208, 209, 317 

Mr. Howman's experience, 208, 209 
in Bombay and Poona, 209 

Butter-milk (cluU or tdk), 208 
Buxar, 121,239,279 

c~ 
CACTUS, 164 
Cadastral survey of Behar, 402 
Ca,e,alpinia coriaria (divi-divi), 367 
Caird, Sir Jas" 6, 7 . 

his estimate of provision against 
famine, 41, 132 

Cairo, influence of trees on climate of, 
31 

Cajanua indic ... (Arhar, bal,), 26, 47, 
119, 198, 233, 234, 235 

,Calcutta, 6, 9, HI, 114, 116, 176,210, 
. 253,334 
Calotropu gigalltea (madar), 107 
Canal Irrigation: 

the problem of, 70 
over-cropping as result of, 76 
cultivation by, compared with well 

irrigation, 74 
Canal plantations, 31, 140, 148, 149,159, 

174,175 • 
-- silt, 58, 71, 76, 110 • 
--water: 

its relation to reh" 66, 57, 60, 69, 71 
waste of, 74, 76 
analyais of, 77, 413 
comparison with well water, 76 

Canals, or River Channels, 65, 71 
construction of, by Government, 16, 

81 . 
influence on climate, 29 
classification of, 65 
'beneficial influence of, 68 
primary use of, 68 
objections urged against, 68-71 
bad management of, bY'pwple, 83 
Inundation, 65, 71 . 
perennial, 65, 67 
.Agra, 148 , 
Bari-Doob, 68, 70, 120, 149 
Cawnpore, 66, 149 

. Ganges, Lower, 77, 148 
Ganges, Upper, 148 
J umna, Eastern, 83, 148 
Jumna, Western, 70 
Orissa, 43, 69 
Sidhnai, 68, 87, 101, 157 

Cantonment Dairy Farms, 210 
Capital, f'aiyfl>t', want of. 89, 94, 116, 

237,289,290 
CarthamUl tinctori'UII (saffiower), 106, 

198 
('as.ia auriculata (lWarlii), 107. 
Caste: 

influence at, U, 15, 20-23, 11-1.119, 
378 . 

Castes and Races. 20, 21 
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t:lastor-oil piant (RWintu 60mmuni8), 55, 
95, 104, 105, 106,243, 368 

Castor cake (castor pOOfUlC), 88 manure, 
104, 105, 245, 962, 374, 416 

CalfU(Jrina, 150 
Caterpillars attacking indigo plant, 259 
Cattle, 198-207 . 

inOuence of climate on, 28, 198 
food of, 105, 191-5, 198, 207 
mortalit, of, 113 
loss of, by famine, 139, 170 
selection of, 199, 201, 202 
breeding of, 2024, 358, 367 
disease, 174, 213-5 
Farms. Set! Farms. 
at Bhadgaon, 191, 199, 204.. 867 
in Bhagalpur, 199 
in Gujar&i, 199, 207 
at HiBBal', 199, 202-8 
at HosUr, 199 
in 8. Mahratta country, 199 
in Punjab, 203 
"agricultural," 169, 172 
Dairy. 206-8,211 
plough,205 
Government advances for purchase 

of,206 
Cattle, breeds of : 
, Aden, 208, 211, 370, 371 

Alambadi,199 
Angole,207 
Gujarat, 202, 207, 208 
Khillari, 367 
MhIvi, 208, 367 
Mysore, a99, 202, 204, 207, 367 
Nagore, 202. 207 
Ne1lore, 199,207,370 

Cattle-manure. See also Manure, ] 4, 45, 
96-103 

analysis of, 98, 414 
ashes of, 98, 103, 104, 414 
badly kept, 122-7, 368 
well kept, 127, 128, 129 
1088 from burning, 99, 100 
its use and non-use for fuel, 100-3, 

131 
Cattle shows, 198, 403,. 406 

at Meerut, 198, 403 
at N adiad, 869 
at Saharanpur, 198, 403 

Cauveri ri ver, 66, 76 
Cawnpore, 10, 21, 69, 70,'TA, 17, 79, 86, 

102. 126, 201 . 
sail of Farm at, 44, 49, 50 
reclamation of land at, 53, 58, 60 
kticlthi cultivation at, 21, 120 
use of night-soil at, 120, 121 
canal plantations at, 140,148, 149 
price of firewood at, 151 
pump, 225 

- Farm, 44; 49, 60, 106, 107, 115, 
217,221, 224, 225, 238, 239, 342, 845, 
847 

review of, 85~3 
implements Bold at, 225 
seed-distribution at, 238 

-- Grass Farm, 177, 179, 184 . 
Central Provinces, 15, 16, 20, 36, 89, 6+, 
. 130, 166, 236, 237 

climate of, 27, 64 

Central Provinccs-ctmtinued. 
waste land in, 168, 159, ul1, J62. 

163 
arboriculture in, 150 
grazing in, 176 
cattle in, 199 

Centrifugal "drier" (forsugat), 2:18, 252 
Ceylon, II4 
Chaff-cutters, 228 

'ChamIUl'a, 102, 114, 120, 218 
Chambu. See Mjra 
Champarun, grazing aud cattle in, 176 
Chandra,rukk,182 
Chang "reserve-" (Ajmere), 154 
Changa Manga, plantation at, 140, 149, 

173, 175, 181, 182 
Change of seed, 236, 237, 260 
Chapman, Capt., 8, 63, 5i, 130, 222 
Chari. S88 juar 
£,'ku or tak (butter. milk), 208 
Chattisgarh, cattle in, 176 
Chemical Examiners, 329, 333, 334 
Chemist. See Agricultural Chemist. 
Chemists, MuniCipal, 329, 334 
Chemistry: . 

• relation of, to agriculture, 914 
teaching of, in Forest School, 399 
teaching of, at Poona College, 390 

Chenab, river, 79 
Ckerki (sugar.mill), 226 
Cheviot Hills, excessive grazing on, 172 
Chherat, war experiments at, 59 
CkM",bar (Eleuaine jtagellifera), 182 
Chingleput, need of irrigation at, 80, 89 
Chittagong-Assam Railway, waste land 

along, 159 
Ckolt land, 54 
Ckolum. &e juar 
Chota Nagpur, 21, 79, 107, 207, 292 

want of fuel in, 152 . 
need of fodder-crops in, 194 , 

Ckowkida7'8 (forest guards), 164, 165, 
166 . 

Cieer arietinu,m. See Gram. • 
Cirencester, Royal Agricultural, 'College, 

307, 308, 393, 397 "'\ 
Civilians, junior:, , ' _ 

training of, in agriculture, 396' " 
employment of, in Agricultural De-

partment, 399 
Civil surgeons, 1133 
Clay in Indian soils, 48 
Clay soils, 36, 42; 48. 57, 66, 73, 219 

, Cllbborn, Major, on the construction of 
wells, 74, 75, 82 

Climate, 25-82 
inOuence of, 26-28 
inOuence of trees on, 29-31 

," Close," season for forests, 178 
Clover.sickness, 259 
Coffee, 268-71 

manures for, 270 
problems in cultivation of, 268 
importance of shade for, 268-9 
work for chemist in connection with, 

270,271 . 
diseases and injuries of, 271 

Coimbatore, 38, 93, 102, 104, 177, 243, 
252,253 • 

. "garden" cultivatioll of, 10. 73 
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Coimbatore-continueil. 
i'rrigation by wells in, 80, 81 
leaves used 3.'! manure in, 107 
soil-mixing in, 11 0 
fodder-crops in, 192 
hedges in, 196 
rotations practised in, 236 
perennial cotton in, 255 
Manual of, Nicholson's, 38, 72, 81, 

103, 157, 192, 402 
Colcl-season crops, 25, 26, 27, 151, 232, 

235,364 
Coleroon river, 76 
Colleges, 381-4 

Baroda, 369, 391 
Poona, of i:>cience; 5, 23, 327, 366, 

368, 381, 382, 3d5, 390 . 
Saidapet, 370, 372,381,382,391, 392 
Forest School, Dehra., 5, 321, 327, 

385, 387, 393, 394 
Seebpore Engineering, 393 , 
Royal Agricultural, Cirencester, 307, 

308, 393, 397 
Commissariat Department, 181, 182,187, 

188, 202; 205, 211 
Commission, Famine. See Famine C8rn.

mission. 
--, Finance. &e Finance Commis-

sion. 
--, Forest, 108 
Commissioner of Agriculture, 303,400 
Common land, 150, 158, 160, 161, 173, 

174 ' 
Conferences. 'see Agricultural Con

ferences. 
Continuity of eKperiment, 318 
Continuous growing of corn, 37, 258 

-- of indigo, 258, 259 
Convolvulus, 107 
Cooke, Dr. Theodore, 8, 382, 390 
Coorg, 49, 50, 105, Ill, 112, ,113, 271 
-- forests, 141, 142, 146 
CoproJi tes, ll3 .' 
Corn tl"Rde, London and LiTerpool, 277, 

278, 279, 282, 284 
Cotes, Mr. E. C., 2H, 331 
Colton, 27, 234, 235,254-7 

cause of deterioration in, 237 
bani andjari, 239, 256, 367 
perennial, 255 
acclimatisation of, 239, 235 
" mixing" of, 255, 256 
export of, 207 
experiments on, 289, 862, 364, 367 
Farms, 366 
presses, 256 ' 
seed, 10,;, 106, 198, 257, 362, 364 
soil, black, 15, 42, 47, 49, 50, 65 

Court of Wards' estates, 20,1, 238, 359 
Coussmaker, Col., 212 
Covered sheds for cattle, 125, 127, 371 
Cows, 199, 205, 206, 207, 370, 871. • 
Cow.dung. &e Cattle-manure. 
Cow-dung cakes, or brattiel, 96, 101, 

102, 151, 152 
Cream-separators, 208, 209, 228 
Croft, IV ells .!t Co. Messrs., 9, 118 
Cropping: 

over-\ 87, 76 
DliXecl-, 11, 233, 234 

Cropping-continued. 
continuous, with indigo, 258, 259 
--, with wheat, 37, 258 
change of, 259 

Crops, 25 -7, 232-40 
rotation of, 233-6 
out-turn of, 241, 362, 364 
fodder-, 28, 191-5 
imported. 240 . . 
d,ise3.'!69 of, 241, 259, 267, 271, 274 

Cross, Viscount, on Indian wheat 
trade, 277, 278 

CrotalariajuMea (san), 107, 274, 2i5 
CU,bbusarree, 269 
Cud.dapah, 31, 89,103, 106, 152, 159, {O~ 
Culna,l71 
Cultivation: 

exceIlence of, 11 
" garden," 73, 95 ' 
by weIl and by canal, compared, H 
kacMi, 21, 22, 120' 
kulltri,268 

Cultivators, 20-3 
good or bad by heredity, 13, 14 
indebtedness of, 291-3 
want of enterpl'ise among, 293, 294. 

Cy1toilon Dactylon (dub), 63, 54, 59, 175, 
~O . 

D. 
DAB grass (Eragl'oatis cyno8u~oiile.), 

58,59,173 .• 
Dacca, 126, 207, 235, 241, 243, 21,;4, 403 
Dairy, Workin2', in Bombay, 209 
-- cattle, 206-8, 211 
--Farms: 

, at Alegaon, 369 
at Madura., 211, 371 
at Poona., 208 
for cantonments, .!tc., 210 

Dairying, ,206-11 , 
work of chemist in connection with 

209,216,315,317 
Dal. See Cajalw. illdi<'lu. . 
Dalbergia BUSU (.Aialia",), 149,150,153, 

195 . 
Damoh, 48, 29,1, 
Darrah, Mes.~rs. W. J. Wilson and, 155, 

156, 164 • 
Date-palm (PltaJltiJJ dact!lli/era), 59, 

253, ,1Ii3 
Davies, Col., 161 
Debi Singh, Rai Bahrulur. 3;;9 
Deccan, 27, 66, 64, 80, 151, 164 

grazing grounds in, 174 
plough,218 

Deep ploughing, 219-23, 361 
Degree in Agriculture, 383 
Dehra, as lovale for laboratory, 327 
-- Forest School, 5, 327,385, 387,893, 

394 
DeIhi,163 

canal plantations at, 140, 148 
irrigation around, 70 
Confereuce, 4 , 

Demonstration Farms, BU, 342, 858, 359, 
384 
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Denison, Sir W., on aJl'orestation, 31 
Deo estate, 158 
Deodar forests, 135 
Dera Ismail Khan, reclamation at, 60 
DMk tree (ButeafrMiloaa), 60,61,149, 

156,165 
Dharapuram, 138, 192 
Dharwar, 27, 108, 239, 255 
.. Dh&rwars" (cotton), 255 
Dhenki (mill), 116, 375 
Dhodkrahar, 28 
Diploma in Agriculture, 383 
lJirector of Department of Land Records 

and Agiiculture, 91, 201, 302-5, 399, 
400 . 

Assistants to, 305-10 
Diseases of cattle, 1'74, 213-5 
-- of crops, 241, 259, 261, 211, 214 
Dispensaries, veterinary, 213, 214, 391 
Distrihution of seed, 238, 239, 342, 358 
Districts, analysis of, 401, 402 
Di'IJi-difJ' (CQJ8alpiliia ooriaria),.367 
Doah, 66. 61, 140 
Dongasara, 86, 241 
Donkey stallions, 211, 212 
Drainage of land, 10, 79 
--, subsoil, 61, 71 
Drawing not sufficiently taught, 385,393 
Drills. See Seed ·drills. 
DUb grass (Ognodofl Dactyl(}1/,), 53, 54, 

59,176,220 
Dumraon, enclosure by hedges at, 164 
-- Barm, 843, 346, 373 

revie"i, of, 373-4 
--Raj,279 
Dung. See Cattle-manure. 
"Duplex," plough, 217 
Duthie, Mr., 8, 58 
Dyer, Mr. Thiselton, 5, 313 

E. 
EARTH-NUT (arachi6 h!/pogea), 105, 

207,347,370,371,417 
Earth walls, 164' . . 
Economical and political conditions, 13, 

16,289-95 
Economy of labour, 183, 221, 222, 223, 

224 . 
Education (General) : 

influence of, 15, 23, 378 
past tendency of, 379, 380 

--, Agricultural. See Agricultural 
Education. 

-' -, Technical, Resolution of Home 
Department on, 4 . 

Educational Department, '4, 332 
in Madras, 215, 370 

EleuaiTl8 Coraean4 (f1(igli, ragi), 108, 
192, 193, 195,235,236 
~ jtagellifera (chhi7lloar), 182 
Elevators for gmin and hay, 183, 228, 

283 
Elliot, Mr. Robert H., 7,8,23, 30,.82,97, 

112, 127, 137, 268 
Elliott, Sir Chas., 8, 14, 39 
Embankment of land, 31,53,54, 79, 157, 

294, 299, 364 

Enclosure of land, 139, 164, 196 
Engineer. See Agricultural Engineer. 
Enquiry. Seo Agricultural Enquiry. 
--, Experimental. See Experiment. 
Ensilage. See Silage. 
Enterprise, wanting among cultivators, 

293,294 
Entomologist, need of, in agricultural 

enquiry, 241, 331 
Eocene beds, 113 
Eragro8tia C!/IIOSU"oide8 (dab), 58, 59, 

173 
Erode, 38, 93, 196 
Etah,70 
Etawah, 31, 53, 54, 58, 140,155,171,173 
.Ji)uphoroia, 154, 164, 196 
Evaporating·pans (sugar), 228, 251 
Examinations: 

at Forest School, Dehra, 393 
departmental, of Civilians, in agri. 

culture, 399 
Indian Civil Service, agricultural 

chemistry at, 398 
Exemption of .improvements from assess. 
~ent, 79, 87, 89, 158, 4QO 

Exhaustion of soil, 36-41 .. 
Expenditure of Agricultural Depart

ments, enquiry by Finance Commis-
sion,3 . 

Expenditure on Experimental Farms, 
338, 356,'357,363, 366, 373 . 

Experiment: ' 
need of continuity in, 318 
supervision of, 316-7 
object and plan of, 343-51 
recording of detail$ and results of, 

352, 353, 361 
examination and publication of 

results of, 317, 354 -5 . 
work of Agricultural Chemist in 

connection with, 316,' 317, 318, 
354,355 

Experiments : 
on reclamation of ravine and waste 

land, 53, 54 
on reclamation of uaar land, 58-60 
on amount of water used in irriga-

tion,75 
Mr. Ozanne's, on ra~ cultivation, 108 
on formation of plantations, 159, 367 
on deep ploughing', 221, 361 
on littering cattle, 125, 371 
on baling of hay, 181 
with the Cawnpore pump, 225 
on green-manuring, 361, 364 
on silage-making, 364, 367, 368 
on out-turn of crops, 241, 362, 36~ 
on barley, 362 
on cotton, 239, 362, 364, 367 
On indigo, 362 
onjuar, 364, 368 
on leguminous crops, 362 
on maize, 361, 362 
on rice, 374 . 

, on 8orgho, 362, 364, 375 
on sugar-cane cultivation, 244, 362 

373 374 . ' 
on til: 364 
on tobacco, 273, 368 • 
on wheat, 361, 362, 363, 365, 374 

., 
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Experiments-contin'lled. 
Ville series of, 365 
conrlucted by raiyat8 and ztmindarl, 

375 . 
on private farms, 359 
of Bath anrl West of England 
• Society, 351 

Rothamsted, 37, 41, 46, 258, 344, 
348,357 . 

Woburn, 37, 106,191,341,344,348, 
357 

examples of desirable, 348, 351 
feeding, 191, 347, 348,370 
manurial, 115, 360, 361, 1162. 363. 

364, 365, 368. 3~ 4, 375 
practical, 344, 348 
scientific, 315, 343, 344 

Experimental Farms. BeB Farms, Ex
perimental. 

-- field: 
size of, 342 
conditions of, 342--3 

_plot~: 
size of, 349 
arrangeJllimt of, 350, 351 

Experimental stations in United States, 
357 

Experts. See Agricultural Experts. 
Export: . 

influence of, on soil, 39, 40, ~06, 137 
of bones, 114 . 
of grain, 276, 294, 295 . 
of oil-seeds and oll-seed refuse, 105, 

285 
of sugar, 253 

F. 
FACTORIES, Sugar, 249, 250, 252, 

253,254 
Fallowing, 11, 36, 38, 39, 233 
Famine, 26, 64, 71, 81, 139, 166, 170 

loss of cattle by, 139, 170 
Madrru;, of 1877, 194 
Mysore, 170 
Code, 3, 4 

Famine Commission, 1, 2, 3, 4, 12, 26, 36, 
39, 139, 152,297,300, 305,306,1196 

duties of Agricultural Departments 
defined by, 2, 3 

Famine I<'ood, trees as, 138, 149, 195 
"_- fund;' 166 
--work,166 
Farms, Cattle, 202, 204, 205, 358 

Amrit Mahal, 199,204 
Bharlgaon, 191, 202, 204, 207, 367 
Hissar, 184, 185, 186, 193, 201, 

202-3,207 
management of, 205 

_, Dairy 210, 211 
Alegaon, 369 
Madura, 211, 371 
Poona, 208 

__ , Demonstration. 341, 342, 358, 359, 
884 . 

Farms, Experimental, 336-377 
past work of, 337 
duties ,of, 1~81 187, J04, 229, 238, 

240,868 

Farms, Experimental-cO'ntinued. 
enquiry (1884) into conduct of,338 
expenditure of, 338,356--7,363, 366, 

373 
supervision of, 339, 369 
conditions for suitability of, 339-

343 
experiments suited to, 348, 357 
for cattle-breeding purposes, 204, 

358 
for seed-distribution, 238, 358 
for trial and sale of, implements, 

229 
Baroda, 369 
Bhadgaon, 366--8,107,127, 159, 185, 

191, 204,234, 339, 340, 341, 357 
Cawnpore, 359-93, 44, 49, 50, 106, 

107, 115, 217, 221, 224, 225, 238, 
239, 342, 345, 347 

Dumraon, 37S-4,343,346 
Nadiad, 368-9, 347 
Nagpur, 363-5, 115,339, 346, 347, 

357 
Poona,368, 126,193,208,345,347 
Saidapet, 37~3, 125, 126, 204, 207, 

210, 212,217,223, 340, 345, 347, 
357 

Seehpore, 374-5,193,217,340,343, 
313 

Farms, Grass, 177-88, 191, 228 
Allahabad, 121, 177, 178, 179, 180, 

184, 185, 186 
Bareilly, 179 • 
Cawnpore, 179, 184 • 
Hissar, 184, 185, 186 
Mhow, 183 
Mian Mir, 181, 182, 185, 186, 187 
Umballa, 187 
management of, 183, 187, 188 

Farms, horse-breeding, 193, 211-2, 240, 
359 

--, illustration, 385 
--, model, 1, 338, 3;,9,371 
--, private, 359 
--, seed-growing, 238, 342, 358 
Farukhabarl, 21, 119, 120 
Feeding experiments, 191, 347, 348, 3iO 
Feeding-stuffs, analyses of, U 7 
Ferozepore, 126, 151, 203, 229 
It'ever resulting from canal irrigation, 

69, 70 
Fields, Experimental. See Experi-

mental Fields. 
Finance Commission, enquiry into ex

penditure of Agricultural Depart. 
ments, 3 

Finucane, Mr., 8 
on" fuel and fodder reserves." 1.;8 
on use of threshing machinery; 224 
on grain-cleaning, 279 

Fires, forest, H2, 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 suppUea of, 141, 145, 148, 

149, 158-6 
proposals for supplying, 146, 147, 

152, 167-9, \63-& 
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Fish manure, 113 
Fisher, Mr., 155 
FlaJ:, 274-5 
Fodder: 

grass BEl. &0 Grass. 
nutritive values of different kinds 

of, 195 
trees as, 138, l'49, 195 
hedge material as, 196 
-crops, 28, 191-5 
enquiries, work of chemist in con· 

nection with, 187, 195, 915, 319 
Forage, compensation for dearness of, 

178 '. 
-- Branch of the Commissariat, IS; 
-- Officer, 177 
Forbes, Colonel, 74 
Forest Act, Indian, 54, 161 

Commission, 108 
-- Department: • 

its creation and early policy, 135-6 
work of, 91, 135, 136, 138, 140, 146. 

147 
duties of; 136, 143, 1 H, 145', 147 
duties of, defined by Famine Com-

mission, 139 
future policy of, 147 
revenue of, 135, 166, 169 
relation of Agricultural tlepart

ment to, 139 
in Bombay, lOS, 146, 169, 172 

Forest fires, 14~, 173 
__ rules, 142, 172 
__ School, ~ D~hrs., 5, 327, 385, 387, 

993,394 
-- students, education of, 389 
Forests: . 

.. agricultural," 138, 139 
their influence on climate and rain· 

fall, 16, 29-31,138 
their influence on manure supply, 

16, 103, 108-9, 187 . 
classification of, 142 
grazing in, 136, 189, 140, HI, 142, 

146,169-178 . 
firing of grass in, 142 
cutting of grass in, 173 
'Ajmere-Merwara, 139, 140, 145, 

153-6 
Coorg, 141, 142, 146 
Patri,153 . 
.. protected," 142-3 
"reserved," 142,143, 145, 147, 156 

rights in, 145, 146 
annuallicepses in, 146 

timber, 140, 141 
.. village," 156, 161, 162 

Francis, Mr. E. B., 126, 229 
Frank, Dr, 47 
Fruit garclens at Ganesh Khind, 369 
Fuel. See Firewood. 
Fnel and Fodder Reserves : 

use of, 16, 29, 103 
already existing, 140, 153-6 
need for creation of, 138,139, 152, 

153,408 
land available for, 157-9 
acquiring of land for, 159-63 
working of, 164-6 
grazing in, 170-3 

Fuel and Fodder Reserves-oont·inuetl. 
experiment at Bhadgaon on forma

tion of, 159 
Fuller, Mr. J. B., 8, 22, 254, 284, 360 

on taccavi advances, 87 
on "fuel and fodder'reserves," '152, 

159 
on borrowing seed grain, 237 
on indebtedness of cultivators, 293 
on need of agricultural enquiry, 

297,301 
and Nagpur Experimental Farm, 

368 
his .. Agricult'ural Primer," 387 

GADAG, 55, 159 
Gairan,169 

G. 

Gandel (Antlropogon laniger), 59 
Ganges, river, 54, 66, 73, 78, 110, 155 
-- canal, 56,.17, 148 
___ water, analyses of, 77, 78, 413 
Ganesh Khind, 369 . 
"Garden" cultivatiSlD, .. 10, 11, 73, 74, 

76, 95, 96, 236 
Gardens at Ganesh. Khind, 369 
-- at Saharanpur and Lucknow, 54, 

363 . 
-.-, School, 386 
Gavli$(milkmen), 21, 199. 
Geological map of India, 9, 25, 35, 42, 

65,66 
-_. types of soils, 35 
Geology, teaching of, at colleges, 390, 

392 
Glul.rIJ/m (Pa,nicwm antitlotale), 182 
GhAts, Western, 15, 26, 27,28,64,135, 

205 
Gbazipur, 90, 254 
GM, (native butter), 169, 207-11, 315 • 
Gilbert, Dr .. and Sir John Lawes, their 

experiments at Rothamsted, 37, 41, 
46, 258, 344, 348 

Gill. Mr. F. M., 249 
Gingell,y (Scsa1l/lU'u indiculIt), 104, 235, 

236,364 . . 
-- cake, 105, 124 
Ginger, 73, 96, 105, 285 
Goats, 142, 165, 172, 173, 213, 367 
Godaveri, river, 66, 113 
Gonda (Oudh), 38 
Gontlli,235 
Goni (shade tree), 269 
Gora, 235 
Gorakbpur, 38 
Government of India: 

• carries out recommendatiolls of 
Famine Commission, 2; 4, 12 

and forest policy, 136, 153 
on need of Agricultural Chemist, 4, 

5,314,315 . 
Resolution of December 1881 on 

agricultural enquiry, 3, '17, 32, 
297,298,300,814 

Resolution of March 1883, on 
"fuel and fodder resefves," 139, 
152,170,172 



448 [""dBa;. 

Government of India--contillu,cd. 
" Resolution ot 1889, on technical 

I education, 4, 378 
Note of 1890 on Experimental 

Farms, 300 
Government of Bombay, and the forests, 
THi6 

_'. Note of 1890 on Experimental 
Farms, 300 

Government of Madras : 
on agricultursl enquiry, 298 
and cattle disease, 214 
Resolution of 1890 on Forests, J.l7, 

153,162,170,171,172 
Note of 1890 on experimental work, 

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 f<Xlder reserves," 163 
Grain, export of, 39, 40,232,276, 294,295 
-- elevators, 283 
-- .cleaning, 276-S6 • 
Gram «(';eer ariefin1lm),' 26, 27, 159, 

193, 231, 235, 236, 243, 281, 282 
Grass, 169-190 

in "fuel and fodder reserves," 152, 
154, 155, 156;165, 173 . 

in plantations, 14S, 174 
burning of, in forests, 142 
cost of cutting, 179, ISO, lSI, 183, 

184 . • 
cutting of, at Etawah, 173 
cutting of, at M/.kl Jelleke, 173 
yield of, 180 
for litter, 124 
for rOb, lOS 
for silage. &. Silage 

r v&ar, 58,59 
Grass, kmds of: 

a.van (Penn;"efum cencAroid",) 58, 
59,182 

baib (Pollillia eri.poda), 173 
t!lIhimbar (Elnuine JlogeUifera), 

182 
dab (Erogro8fi~ t!ynfUliroidu), 58, 

59,173 
dub (Cytwd .... Dat!tylon), 53, 64, 

09,176,220 
gond~l (AndropogOfi lanjgw), 59 
gharam (Pa,!",u",: aldidotale), lS~ 
guiflt'tJ (PaftWUIIlJ"ment,.".m), 193, 

362,364 
janewa (Andropogoll annlllatu), 58 
haM (&1ccllarum 81'onta1ltltl.m), 54, 

66 
kar tI~ra (Sporo'bol", ptJllid",), 68 
ku-naa (Saeeharltm ciliare), 54, 55, 

220,222 "tit/v (&cl'hartim ciliare), 2:16,227 
fIItHl.l (IuilNM 1001'Nm), 611, 69 
narri (D;J'lochn~ lu,ea), 59 
poitra (Andr"l'Of/<IIt perlu", .. ), 173 

Grass CommittL>e system, the, 187 
__ -cutter system, the, 1711, 179 
__ Farms. Sl'e b'arms. . 
__ '_~ing by culth-atol'S, 175, 176, 

177 

Grass Committee system-continveil. 
-- headlands, 27, 175 
-. "runs," or rukll", 173~ 177,178, 

181, 182, lS3, IS5, 188, 205 ' 
Grazing, 169-177 

in forests, 139, HI, 142, 146, 169 
170 

in "fuel and fodder resen-es,'" 153, 
154,165 . 

along canal plantations, 148, 174, 
175 . 

the provision of, 176 
harm done by excessive, 16,171, 

172,114, 
restriction of 170, 171, 172, 173 . 

Glazing areas, 139, 169 . 
-- grounds of villages, 160, 161, 173, 

174 
-- rules, in Bombay, 172 
Green-manuring, 45, 107, 361, 364 
.. Green Salangore" (sugar-cane), 249 
.. Green-soiling" for cotton, 364 
Ground-nut. &e Earth-nut. 
Guavas, 367 
Guinea grass (PaniCtlna jumentOrltm), 

193, 362, 364 
Gu;zotitJ abY8rinictJ (.Niger seed), 105, 

235 . 
Gujarat (Bombay), 12, 101, 102, 105, 

107, 111, 127, 128, li5, 192, 196, 218, 
227,228,23:>,236, 272, 368. 

-- cattle, 199, 202, 206, 207,208 
Gujars, 21 • 
Gujrat (Punjab), 65, 73, no. 126, 203, 

211 • 
Gundi (sugar-mill), 226 
G"r (sugar), 245, 248, 251, 252, 253, 

362 
Gurgaon, S6 
Gurshidapa Virbasapa, Hon., 87 
Gursikran, 58 
Gwalior, 79, 158 
Oya, 121 
Gypsum, as manure, 112, 260, 360, 362 

H. 
HAGAR I river, 72, 80 
Band-pick, 224 
HariaU grass, 177 
Hapur Farm, 193,211, 212, 359 
Barrow, 229 
Hassan, .waste land at, 158 
Bay: 

yield of, 180 
value of, 180, 181 
from "fuel and fod,ier reserves," 

173 
for large towns, 176 
pressing and baling of, for camps, 

181,182 
pre~;jng of, experiment at Changa 

Manga, 181 
pre;sing of, on rltkA.t near Lahore, 

HI2 
elevators, 183, 228 
presses, 173, 183 



11tderll. 

Haymaking: 
cost of, 119, 180 
compared with silage-making, 184 
Ulle of IJl8I!hinery in. 183 

Headlands, grass. 27, 115 
Hedges, 27, 138.164,195·6 . 
JJeZlIpelti8 tMWvU1'a (" tea bug ") 261 
Hellriegel, Prot, 46 ' 
Bemp, .an: 

811 fibre, 274, 275 
811 greeu manure, 101,361, 364, 365 

Hibi4t"IU (bhendi), 144 
Bigh Schools, 381, 384, 385, 391 
Bill, Mr. H. C., 8. HI, 145.245 
Bill, Mr. S. A., 8, 44, 41, 49. 60, 333 
Bimalayas, 26, 64, 67, 135 
.. Hindoostan .. plough, 211, 222 
Hindu! &II Jlon.meat-eating people, 113 
Hindu .y,tem of breeding cattle, 200 
HiSBar, 10, 28. 79, 95, 112, 175 
-- Grass Farm, 184, '185, 186 . 
_ Cattle Farm, 193, 199,201, 202-3, 

212 . 
Hoe. 2U, 225 
HoJderne88, Mr. T. W., 8, 58, 61,11,280, 

294 
Holdings, smallne88 of, 290 
HOlDe I.>epartment, Resolution on tech-

nical education, 4 . 
Hooghly, 107. 245 
Ho1'1!<lS, 211-2,404, 405 
Horse-breeding operations, 211-2, 406, 

407 ) 
-- .... Iung. 361 
-- fairs, 2I1!405, 406 
-- (stud) FarlJ18, 193, 211-2, 240, 359 
__ shows, 404, 405, 406, 407 
Boshiarpur, 10, 22, 28, 54, 73, 88, 94, 

9S, 101. 105, 107, 112, 120, MO, 203, 
212,221,232,237, 246, 252 J 

H08pet. 68, 75, 101, 102, 107, 144, 115, 
221,245 

Hospitals, veterinary, 213, 214, 391 
BosUr, cattle-breeding at, 199 
Bowman, Mr. B. A., 208-9, 317 . 
Bubli,159 
Budson, Mr. W. B., 8, 164. 220, 222 
Hughes, Mr. John. 97, 99, 100,271 
Humlt8, H. 53. 156 
Runour, 102, llil, 158 
HurdwsT,174 
Husain, lb. Muhammad, 8, 58, 59, 50, 

. 61, 360, 406 
Byderabad (Sind), Fllrm. lit, 368 

I. 
IGATPURI,27, 109,205,225 
IIbert, Mr., 391 
lliustration faTm9, S85 
-- plots, 385 
Imperial Department of Agrieulture. 

See Agrleultnral Department. 
Implements, 217":231 

improvement of, 217, 225. 229 
at the Cawnpore Farm, 225 
at Baroda, 369 
trials of, 220-1,405-6 

Y 24266. 
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JACK-FRUIT tree (ArtooarJ'lU ill-

teg"'ifolia,)~ 127, 149, 196, 269, 416 
Jagri (molasses), 273 
Jails, milk supply to, 211 
Janewa (AndrDpogon amlulatu.), 68 
Jardinage system, 140 
Jan cotton, 239, 266, 1167 
'Jar1lwrt, 149 
J3ts, 14, 20 
Jaunpur,90 
J elleke rukh, 173 
Jeypore, 88, 176, 196 
.Thand (Pr06OpU api/!fgera), 149, 166 

.Jhang, 192, 193 
Jhanlli, 63, 79,...139. 155,304 

ravine land at, 53, 140 
Jhelutn, 65, no 
J.ohnston and Cameron's Agricultural 
. Chemistry and Geology,,98, 123, 388 
J1Uir (Sorghum tnI,lgare) 192, 193,196, 

207,233-6,237,364,368 
Juhi, 68,69 
Jullundur, 88, 160 • 
,Jumna river, 53, 64, 66, 67, llO, 158 

black cotton-goil near, 47, 49, 60 
lilt of, 110 
canala, 70, 83, 148 

Jute, 28, lIO, 236, 276 

K. 
KACHIlI,cultivatioll at Cawnpore, 

Nagpur and Farukhabad, 21, 22, 
, 120 

KAchhis, 14, 20, 21,102 
Kacherao Jadbava, Mr., 369 
Kainit 88 manure, 362 
.. Kaisar" plough, 217, 218 
Kalar (saline efflorescence), 60, 15& 
KallApuram, 80 
Kalyan, 27, 109, 176 
KamlnJ. (millet), 236. &6 also Chambll. 
Kanara, North, forests, 108 
Kangyam, 192 
Ka .. kar (limestone), 36, 49, 68, 112, 

219 
Ea1tB grass (SaccharUl1& ~01Ita1l6Um" 

62,54,65 
Kapurthala, 22, 60, 86, 88, 150, 156, 

203 
Ear wara grass (Sporobolus pallidus), 
, 58 
Karachi, 114,276,279 
Kardai, or Safflower (CartAamus 

tiMtoriou), 105, 198 
Karens, 246 
Karnal, 70, 203 
Karor, 152, 167, 168 
Katlakput, rIt.U., 182 
Keventer, Mr., 209 
KMndesh, 27,,107. 176, 217, 2~8, 239, 

255, 272, 366, 86S 
KMndesh plough, 218 
KAara (hrackish) water, 76, 112 
Eharif i!rops, 26, 26, 151 
Khillari cattle, 367 

Khv,.1ri ~18tem of. indigo cultivatiOll, 
266 

Khymore Hills; 158 
Kinch, I rof.,' analysis of soils by, 44, 

48,49,50 ' 
Kistna River, 27, 55, 66 
Kodalie (hoe), 224, 225 
Kodo (millet), 235 ' 
Koeris,21' 
Kohat,164 
Kohlapur sugar Factory, 253 
Kolhu (sugar-mill), 226, 227.261 
Kolct-kattei, 177 . 
Kolinji (Tephroria purpurea), 107 
Kolis, 14, 
Kob,14,21 
Kondampatti, 83 
Konkan, 108, 218, 235,869 
Konkan plough, 218 
KagalUr, 157 
Kumbos, 120 
Kumri cultivation, 268 
Kunbis, 102,120 ' 
Kunda (Saccharum oiliare), 64, 55, 

220, 222 
Kurmis, 14, 21 
Kurnool, 80, 89, 94, 126, 158, 192, 236, 

402 
Kurubars, 245 
KyQries (irrigation beds), 76 

L. 
LABORATORY for Agricultllral Cl-e-

mist, 324-5 
-- location of, 326, 327 
'--, Bacteriologicai, 214,332,391 
Labour, economy of, 183, 221, 222, 223, 

;24 
-- difficulty. the: 

on Grass Farms, 182-3 
in coffee-growing, 271 

Lachman, Parshad, Mr., 280, 359 
Lahore, 68. 149, 108, 182, '2ll 

Veterinary School at, 213, 393 
Lake land 64, 222 ' 
Land: 

acquisition of, 139, 159-53 
available for .. fuel and fodder 

reserves," 157-9 
draining of, 71, 79 
embanking of, 63, 54, 79, 294 
enclosing of, 139, 164, 196 
"ohe,.," 64 
.. dry," 96, 159.235, 236 
"wet," 96, 107' 
"garden," 73, 74, 9o, 236 
lake, 54, 222 ' . 
ravine, 52, 63, 140, 155. 158 
war, 37, 51, 65-62. 140, 165, 156, 

157,158 
waste,' 54,55, 167-9. 220 

Land Acquisition Act,lS3 
'-- reclamation, 4, 86, 62-52, 155 
-- Record System, 2, S, 4 
-- Records and Agriculture, Depart-

ment of, 298, 30~-6, 399-401 
i 07-8, ' 



Land Acqaisition Act.-<oont~d. 
--. Revenue Organisation, B 
--' Law of Punjab, 161 
-- tenure, systems of, 290, 291 
Landowners, indebtednes., of, 87, 292 
L8nlJ""'li'e a difficulty in the spread of 

Education, 387 .• 
Laterite lIOils, 49, 50, 51, 112, 270 
Latrines, 121, 129 
Lawes, Sir 'J. B., and Dr. Gilbert, their 

experimeuts at Rothamsted, 87, 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 

Legumino8fZ, assimilation of atmospheric 
nitrogen by, 46,47, 258, 259, 815 

Leguminous crops, 46, 47, 238, .234, 235, 
362. 

Lime: 
in Indian Boils, 49, 266, 270 
action of, 49 
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 kOl1llutr : 
--, magnesian, 118 
Lingard, Tlr., 214, 332, 391 
Linseed, 105, l',iI4, 274-5, 284-6 

mechanical analyses of samples of, 
284, 285,420, 421. 

export of, 285 
-cake, 106 

Litigation, 291 
Litter; 

use of, 99, 123, 12'4, 125, 
367,37l 

earth as, 124, 367 
.Ieaves as, 123, 124,127 

Live Stock, 198-216 
Liverpool Com Trade Association, 277, 

278,279 
Loans. See al80 Tacca1Ji advances. 

Government, 84-91, 206, 238, 291, 
293 

private, 85, 86, 87, 237,291,292,293 
Loans Act, Agriculturist's, 88, 89 

, Lodhas, 14, 21 
Lohardaga, 38, 79, 102, 194, 227, 235, 

301,4U3 
London Corn Trade AssociatioJI, 277, 
• 278, 279, 282, 284 
Lucerne, 193, 202, 240 ' . 
Lucknow, gardens at, 54, 363 
Lyall, Sir J. B., on agricultu1'al enquiry, 

297 

M. 
}I'DOUGALL BROS., 277' 

. Machinery, use of, on Grass Farms, 183 
Mackenzie, Sir A., 8 , 

on taoc4'IJi advances, 86 
on the educational system, 379 

.451" 

Macleod, Mr. J. J., 8, 28 
Macpherson, Sir Herbert, 1'17, 178 
Madar (Oalotropia gigantea), 101 
Madras;10, 26, 27, 39, 45, '6, 66, 80, 82. 

83, 86, 89, 114, 157, 158,1116, 210,217, 
229, 236, 253, 274, 327 

Madras Agricultural Committee, 37f, 
372 '. 

Madras Agricultural Department, 871, 
407 .. 

Madras Famine of 1877, 194. 
Madras Farms. See Farms (Saidapet, 

Madura). 
Madras :. 

forest work in, 139, 140, 147, 163, 
162,170,171,172 

Government of. &e Government 
• of Madras 
Madura, 81, 80, '\4, 101, 121,. 'in, 196, 

211 
-- Farm lll;:3-1l---_ 

. Ma . in soils,.GO " 
M esian' 'eatone, U8 
Malta' , '1 . -. 
M uxmivala, Mr., 364 

him, 10,11, 27, 28, 54, 73, 94, 96, 108, 
106, 107, ·109, lU, 161, 169, 176, 196, 
205, 235, 236, 243 

Mahr8tta country, Southern, 55, 161, 
I~U~~9 . 

Mahua tree (BasM latifolia), 105,149, 
196 

Maize (Zea. May.), 193, 235,237 
experiments oil, 361, 862 

Jlfakki (maize), 193 
Malabar coast, 108, 127 
Malgv.fD1j"I1lalg'/J/zari, 86, 162 

. /21 
Malli~rs, 237 
Mallyah, 28 . 
Malvi cows, 208, 367 
Mamiiti (hoe), 225 
ManUatda.r,8~87 
Mandla,7S 
Mangalore, 113 . 
Mangoes, 150, 367, 369 
Manual of COimbatore, 38, 72, 81, 88, 103, 

157, 192, 402 . 
Manure, 93-134 

value recognised, 94,95, 96 
need of llKlre, 42, 187, IIi! 
interdependence of water and, 80, 

94-5 
connection of supply with that 

ef firewood, 100-3, 137, 139, 
161 . 

badly kept, 122-7, 368 ' 
well kept, 127, 128, 129 
bone~ as, 51, 115, 116, 260, 266, 270, 

346, 360, 364, 375 
gypsum as, 112, 260, 1160, 362 
indigo refuse (aeet) 118, 106, 259, 260, 

361 . 
leaves and twigs '1lS, 106, 107, 108, 

.127,144 
lime as, 112, 374 
night-soil as, 118-22 
nitre as, Ill, 250, 260, 361, 364, 

374 • 
silt 118, 76, 110, 24~ 



Index. 

Manure, Cattle-See also Cattle-m:mure : 
analyses of, 98, U4 
ashes of, 98, 103,104,414 
loss from burning, 99, 100 
use and non-use as fuel, 10o-S, 

137 
Manure, Farmyard (English), 98, 99 
--, Fish, 113 
~, Liquid. &e Urine. 

cakes, 1O!, 105, 416 
heaps, 123, 124, 125, 126, 127, 

• 129 
--, drainings from, 125, 415 

Manures, artificial, 117, 259, 345 
--, phosphati~, 113 
--, potassic, 112 
--, adulteration of, 117-8 
--, export of, 39, 106, 137 
Manuring: 

by inundation and silt, 65, 110 
by sheep-folding, 104 
by soil-mixing, 110 

Manuring, Green-, 45, 107, 361, 364 
Manurial enquiries, work of chemist in 

connection with, 93, 97, 100, lIP, 115, 
117, ll8, 133, 315 

Maps. &e Geological Map and Rainfall 
Map. 

Mares, 2ll, 407 
Markapur, 192 
Market-gardening, 21, 22, 68, 73, 120 
Marrett, Capt., 8, 202 
Marriage expenseR, 291,292 
Marriott, Col., 8, 178, 210 
Marshall, Mr. John, 9, 279 
II Massey" plough, 217 
Massy, Major, 8, 22, 88, 203 
.illata (goddess), 2la 
Mauritius sugar, 248, 253 
-- system of sugar-cane cultivation, 

244, 245, 249 
Mayo, Lord, his views on work of Agri

cultural Departments, 1 
Mazagon dock, Bombay, llS 
Mead, Col, on "protective" irrigation, 

83 
Meagher, Sergt., 178, 188 
Mechanicalanalyses : 

of samples of wheat, 281, 282, 
419 . . 

of samples of linseed, 284, 285, 420, 
421 

Medlicott, Prof. : 
his views on the rea question, 56 . 
his views on the need of an Agri

cultural Chemist, 314, 
Meerut, 20, 73, 94, 120, 245, 2M, 359 

Agricultural Show, 198,220, 223, 
403,404 

Megus (spent sugar-cane), 254 
Mehta, Mr. P. R., 366 
Mi'lia a.adil·ackta (Neem), 105, 149, 

15i 
Mereara, 151 
Merwara. See Ajmere-Merwara. 
Metayer system (land), 291 
Meteorology, 304, 332 
Mhow,183 
Mian ..Mir, 164, 181, 182, 185, 186, 

187 

Middle Schools, 385· 
Middleton, Mr. T. H., 369, 391 
Military Department, 177, 188, 205 
Milk. See also Dairying. 

yield and quality of, from Indian 
cattle, 206, 207 . 

supply, unsatisfactory condition 
of, 210, 211 

Milking cattle, improvement of, 207 
Millers, views of, on adulteration of 

wheat, 278 
Mills. &e Bone-mills and Sugar-mills. 
Mirzapore, 79, 159 
Mittli (shade tree), 269 
Mixed-cropping, 11, 233, 234 
Mixing of cotton, 255, 266' 

of seed, 237, 256 
of soil, II 0, III 

Model Farms, 1, 338, 359, 371 
Moens, Mr., 102, 107, 126 
Moawa bir, 1M 
Moisture in soils, 42, 43 
Money-lenders, 85, 86, 237, 238, 239, 

291-3 
Jl!OfIigar, 165 
Montgomery, Capt., on sugar manu-

facture, 252 
Montgomery District, 87, 193 
Mookerjee, Mr. N. G., 275, 276 
Mowing machines, 223 

for use on Grass Farms, 183 
Mozufferpore, 121 
Muccadam, 165, 285 , 
Muhammad Husain, Mr. &e Husain • 

. Muhammadans, ll3, 176, 200,205 
Muir, Mr., 87 
Muir-Mackenzie, Mr., 9 
Mule-breeding, 211, 212 
Mullu-ltiltl·vei (Balsamotlentlroll 

Bp.rryi), 196 . 
Multan, 10, 28, 65, 68, 79, 85, 87, 101, 

120, 152, 193 
Municipalities aud town slLDitation, 

120,121 
--, relation of Agricultural Ch~mist 

to,329 
Municipal cattle, 194, 200 
Municipal chemist, 329, 334 
Municipal gardena, 54 
Mu .. j grass (Sacckarwn ciliare), 226, 

227 
Munjerabad, 49, 50, 125,268, 270 
Muriate (chloride) of ammonia, 345, 

361 
Muridki camp, 181 
Mu .. el (Isrilema la_m), 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 Hospet, 293 
Muzaffarn8"aar wheat, 239, 362 
Mylne, Mr. See Thom80n and Mylne, 

Messrs. 
Kyeore, 23, 49, 60, 80, 105, 112, 113, 

123, 127. 138, 158,164, 196, 268 
-- cattle, 199, 202, 204, 207, 367 
-- famine, 170 
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N. 
}iADIAD, 11, 27, 101, 102, 110, 128-30, 

162,174, 175, 176, 192, 219, 238, 272, 
273 

.A griculturaJ Association, 238, 368 
Agricultural Class, 368, 385, 391 
Cattle Show, 369 
Farm, 341, 368-9 
gt'8Bs-growing at, ),75 
seed store at, 238, 868 

NagaI plough, 218 
N rigli. See ElMUine C'oracana. 
N agore cattle, 202, 207 
N agpahar forllsts, 164 ' 
Nagpur, U9 

Agricultural Class, 22, 384, 886, 386, 
392 

ktichlti cultivation at, 22, 120 
Farm, 363- 6, U6, 186, 339, 846, 347, 

357 . 
Nallamalais, 158 
Nambiylir, 157 
N6ra valley, 239 
Naraianpur,60 
NarM (.Diplach1llJfu8ca), 59 
Nasick, 158, 176 
Native butter {JJhi), 169, 207-11, 815' 

Cavalry, 178,179 
.implements, 224--5~ 
method of curing tobacco, 278 

. ploughs, 218, 220 .' . 
Natural Science, study of, 802, 3~3, 

898 • 
Nauohandi fair. 403 
Nawabgang, 53,120,281 
Num tree (Melia azadiraohta), 105, 

140,154 
Neilgherriea, 30, 49, 112, 266 
Nellikuppam (Madras),' 249 
Nellore cattle, 199~207, 870 
Nepaul, 158 . 
Nerbudda valley, 89,48 r 

Nicholl, Mr. E., 120 
Nicholson, Mr. F. A., on exhaustion of 

soil, 88; on irrigation, 72, 80, 81 : on 
importance of manure, 93, 9t, 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' grass
growing, 177; on fodder-crops, 192, 
194; on use of hedges, 196 jon cattle 
disease, 213; on rice·sowing, 243 ; on 
sugar cultivation, 253; on want of 
enpital and enterprise, 290, 293, 294; 
on Experimental Farms, 372; oIl the 
educational system, 379 ; his Man ual 
of Coimbatore, 38, 72, 81, 103, 157, 
192,402. . 

Niger seed (Guizotia d1l8llinicIJ), 105, 
235,417' -. , ' -

N ight-soil. i, " 
prejudice against, 21, 23, 119 
utilisation of, 21, !Ill, '23, 60, 118-22, 

130,180 . 
general neglect of use of. 122 

}iitrstes: . , 
in soils, 44 ' . .' 
in well waters, '77, 78. 112 . 

Nitre or saltpetre, 51, 111, 112 
as manure, 111, 250. 260. 361, 86', 

374 . • 
Nitre.containing earth, Il1,Il2: 
Nitrification, 44, 49, 1~1 ' 
Nitrogen: 

in soils, H, 45, 47 
in rainfall, 45, 46 , 
fixation of atmospheric, by 

Legumino.tlI, 46, 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 poonao, 105, 416 

Nobbe, Prof., 46, 47 , . 
Norfolk Trotters, 211, 212 
Normal Schools, 386 
N orth-West Provinces, 26, 28; 42, 66, 82, 

94, 101, 104, .105,. 112, 114, 139, 151, 
157,200 

Agricultural Department of, 1, 402, 
407 .. 

ii.rboriculture in, 150 . 
ravine land experiments in, 53 
tiloar laiJ.d experiments in, 68, 59 .. 

. . 61 
Nullah.,63,113 

o. 
O'CONOR, Mr. J. l!l., 8, 114,294, 402 
Oats, 193, 243 
Obligations, expression of;' 7,. 8; 9. Be, 

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 j 
284-6 . . 

-' -, export of, 39, 40, 105, 106 
" Oomras .. (cotton), :155 
Oo~und,30, 185 • 
Operations of Agricultural Departments, 

401 ' 
Opium (poppy), 55, 95, 107 
Opumtia vulgare (prickly peru;). 193, 

194,196 . 
OrganiC matter in Indian soils, 44, 45, ' 

47 
Organisation of Agricultural Depart-

ments, 407 
Orissa Canal, 43, 69 
-- . Famine, 1 
Ormerod, Miss E. A., 2il,259 .' 
Orobanche Nicotiana, or "Bodu," 272, 

274 . . 

.. Ottley" system (reclamation of land), 
60 

Ouchterlony valley, 266 ' 
Oudh,38,112, 135,402, 406 
Out-turn of crops, 241, 362. 364 
Over-cropping, as result of canal irri2:a. 
. tioJl,76 ; 
Over-watering, effect of, 76, 24~ 

Y 24266. Ga 



Ozanne, Mr. E. C., 8, 218,347,357,368, 
369 ; his experiments on rao, 108; ex
petiment on fcmnation of plantation, 
159; his promotion of dairy farming, 
208, 209; attempta the improvement 
of cO

ott6n, 239, 256 ° 

P. 
PAHARA,11>9 
Palamau, 83, 102, 104, 126, 194, 199, 

227, 228, 245 
Palghat, 152 
Pallachi, 126, 152 

. Palma grass (Andropogon pertwm), 
173 

Panehallet (village committee), 166 
Panic","" antw,otal8, 182 . 

7Ililiaceum, 107 
Papililmacere, 46 
Pl\l'asite, tobacco (Bodu), 274 
ParshOd, Mr. Lachman, 280, 359 
Parsons, Mr., 113 "-
Pasteur, Mr., his system of examming 

silk moths, 275 
Pasturage, 169, 170 
Pasture, as part of the "aiyat', cultiva-

tion, 176, 177 • 
Patel,165 
PatiaaNl, 129 
Patri forest, 153 
PatwaI'i8, 36, 303, 389, 401, 402 
Peb"i,w, 275-6 
Peile, Sir J as., 7 
Penner River, 72, 80 
Penniaetu.n cench"oidc8 (anjan), 58, 

182 
-- typhoidctHI& (btfjra), 159, 192, 

193,235 
Pepul tree, 149 . 
Persian wheel, 121, 226 
Phagwara, 156 
PluBni:edactylijera (Date Palm), 59, 253, 

° 363 
Phosphatic tnanures, 113, 270 
-- nodUles, 113 
Phosphoric acid in Indian soils, 50, 51 
Physical improvement of soils, 44, 100 
Pichasa, 102 
Pick (hand-pick), 224 
Pigs'-droppings, 361 
Pitcher, Col., 8, 360 
-- 's, Col., plough, 217 
Plantains, 73, 96, 105, 107 
Plantations : 

along canal banks and railways, 31, 
140,148,1:19,174,175 

acreage of, in N. W. P., 150 
at Changa Manga, 140, 148; 173, 

175.182 
at Shahdara, 140, 149, 171 
experiment on formation of, 159, 367 

Planters, as exporters of bones, 117 
Plota, Experimental, 349, 350, 351 
--, Illustration, 385 
Plough cattle, 205 ° 

Ploughing, deep and shallllW, 43, 219-23, 
361 

Ploughs: 
trial of 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 
Pollinia eriopoda (baib), 173 
Ponds (shallow tanks), 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 
P001&ac. See Castor cake. 
Poonarul (shade tree), 269 
Poppy, 55, 95, 107 
Population, pressure 0(, 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 and race, 15, 21, 22, 23, 
. 119 

Press, Cotton-, 256 • 
--, Hay-, 173/ 183 _0_, Oil-, 228 
Prickly pear : 

as hedge material, 164" 196 
as food for cattle, 193-4 

Primary Schools, 386, 389 
Primers, Agricultural, 387 
Prince Edward's Island, arbor societies 

in, 150 , ° 

Prize system at Shows, 405 
Prizes, farm, 405 
Prosopis, 149, 165 
co Protected" f.orests, H2, 143 
II Protective" measures, 82, 83, 166, 

403 
Pump, Cawnpore, 225 
Pulwria,209 
Punjab, 26, 28, 42, 43, 48, 64, 65, 66, 67, 

68, 75, 87, 110, 112, 126, 142, 157, 161, 
192, 198, 199, 201, 203, 221,232,235, 
407 

--, Land Revenue Law of,162 
Purchase of seed by taoca,,' advances. 

88, 238 
-- of cattle by taccavi advances, 

206 
Purtabgur~ 38 
Pusa, 274 
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Q. 
Quette, 182 

R. 
JlAB (sugar), 252, 362 
.}lab cultivation, 27, 103, 108-9, 243 

Mr. Ozanne's experiments on, 108 
the supply of forest material for, 

144, 145, 146, 14 7 
lWbi crops, 25, 26, lin, 232, 235, 364 
Races, 20, 21 
Jlllgi (Elew;'" Coraca-na), 108, 192, 

193, 195,235,236 
ltailways, plantations along, 31, 140, 

148, 149, 159 
--, intluence of, on export, 289, 295 
Rainfall, 23 . 

relation of, to famines, 26, 64 
variations in, and their influence on 

agriculture, 25·28, 64, 65 . 
influence of trees on, 29-31 

-- Map, 9, 25, 26, 64 
Rainy.season crops, 25, 26, 27, 151 
Raipur, 248 
llailltU, the. eec also Cultivators. 

compared with the British farmer, 
11 

hie chief wants, 93 
hiB improvidence shown, 237 

JlaillatfJ.'at:i system of Madras, 151, 290 
Rajghap' 28 ' 
RBjputana, 27p 48, 64, 66,199,255 
Rajputs, 14 .21 22 
Raksba,53 
Ralli Broe., 2~4 
ltape seed, 105, 234, 281, 282 
Rape cake, 106, 118 
Rashida (Multan), 68, 101 
Rasurpur, 102 • 
.. ltatoon .. eystem (sugar.cane), 250 
ltanchi, 152 . 
Ravi, river, 19 
Ravine land, 52-3, 140, 155, 158 
RawaI Pindi, 104, 127, 203, 237 
Rawatpur, 77 
Reay, Lord, 8, 390 
Reclamation of land, 4, 36, 52-62, 155 
Records; Land. See Land Records. 
.. Red Spider" (tea), 267 • 
.. Referee," need of scientific, 318-9 
Refining of sugar, 252 . 
.. Refraction" (grain impurity), 277,278, 

279,281, 283 
Jleh, 37, 61, 62, 66, 69, 71. See also 

.U.a,.. 
origin and occurrence of, 56-1 

__ Committee, 55, 56 
Remounts for Army, 211, 212, 407 
.. Renovation pits .. (cotl'ee), 269 
Rent, variations of, in a N. W. P. 

village, 95 . 
'Repair of plougbs, 219 

~
f sngar-mills, 219, 227· 

esearcb, scientific, 312, 313, 315 
eserves. See Fuel and Fodder Re· 

est 
-, Village, 154 

" Reserved" forests. See Forests. 
Reservoirs : 

. at the termination.of canals, 70 
for storing water from rivers, 72 

Revenue and Agricultural Department. 
See Agricultural Department.· 

Reyenue of the State, influenced by fuel 
and manure supply, 21, 119, 137 . 

-- of Forest Depmment, 135, 166, 
169 

Rewan, 158 
Rice: 

dependence on climate, '26, 27 
cultivation of, by tank irrigation, 72 
rab cultivation of. See Rab. 
seed·beds for. See Rab. 
waste of seed in sowing, 243 
transplanting of, 109, 212 
waste of water in cultivation of, 72, 
. 243 . • 
early grazing of, 244 
.improvement in cultivation of, 
. 242-4 
experiments on the growing of, ~74 

Rice fields: . 
ploughing of, 28, 111, 220, 242, 243 
manuring of, 107, 242 

Jlicinu8 communill (Castor-oil plant), 65, 
95, 104, 105, 106, 243, 368 

River water. storage of, 72 
Road.scrapings as manure, 361 
Robertson, Mr. F. A., 8, 237 
--, Mr. W. R., 103, 308, 370 
Rock.blasting for well making, 81, 82 
Rocky soil, 35, 42, 66, 80, 81, 82 
Rohtak, 139, 227 
Rope.making, 226 
Rosa sugar Factory, 249, 250, 253· 
Ross, Mr. H. M., 9, 280 
Rotation, 11, 36, 47, 233-6 
Rotations, examples of, practised, 235, 

236 
Rothamsted Experiments, the, 37, 41, 

46,258.344,348,357 
l}oyal Agricultural Society of England, 

5, 9, 259, 330, 341, 342, 357, 404 
Rukha, 173,177,178,181,182,183,185, 

188,205 
Rungpore, 104, 110 
co Runs," grass. See Rukha. 
Rura, 69. 86, 106, 107 
Rurki, 140, 148, 151, 163, 174 
Rust in wheat, 79 
Ryot. See R~illat. 

s. 
SABANAYAGAM, Mr. S., Mudliar, 127, 

218,219 
Sabapathi, Mr. A;, Mudliar, 116, 191, 

194,219 
Saccharum otJicina1'1Im·. See· Sugar. 

cane. . 
-- CiUa7'6. (kuntla or munj), 64, 55, 

220, 222, 226, 227 
-- 8Jlontaneum (kans grass), 52,54, 56 
Safflower (Cartham?M ti1lctlj1'ius) or 

Kat·tlai, 105, 1'98 

GG2 
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Saharanpur, 245, 406 
market-garden cultivation at,· 120 
gardens at; 64, 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 of, 370-3 
littering of cattle at, 125 
sheep-breeding at, 212 
unsuitability as Experimental 

Farm, 340, 310, 372 
-- plough, 217, 219 
Stil forests, 135 
" Ealangore " cane, 249 
Salem, 86, 101, 102, 104, 111, 122, 158, 

199,240 ' • 
• pasturage at, 171, 171 , 
Salt-bush (Artriplell: nummlllal'ia), 69 
Saltpetre. Sec Nitre. 
Salt Range, 110, 112, 113 
Salty land. See Usar. 
Sambalpur, 158, 242 
San (tag) hemp (Crotalariajwn.cclJ.): 

as fibre, 274, 276 • 
as green manure, 107, 361; 364, 365 

Sanad8 (vernacular notices), 87, 89 
Sand in Indian soils, 48 , 
Sandy soils, 15, 35, 42, 48, 67, 73 
&inia,120 
Sanitary rules, hardship of, 128-30 
Sanitation of towns, 119, 120, 121· 
-- of villages, 121, 128 
Sasseram, .158 
Satara, 227 
Saugor, 48, 80, 86 
Stfwan,107 
School gardens, 386 . 
Schools. &e 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, 
S31 

position of, in India, 333 
Scientific Appointments, Training In. 

stitution for, 334 
-- investigation, 315, 343, 3U 
- method in enquiry, 313 
Scott, Col., 87 
Seasons, 25, 26 
Secretary of Imperial Agricultural 

Department, 400 
__ of State, 2, 3, 4, 5, 161, 277, 314, 

396,397 ' 
Seebpore Farm, 193, 217, 340, 343,373 

review of 374-0 
__ Engineering College, 393 
-- plough, 217, 375 
Seed : 

accli.natisation of, 239, 240, 255 
borrowing of, 237 ' 

. Seed-continued. 
distribution of, by Agricultural 

Departments and Farms, 238, 
239.342,358 
mixing of, 237, 256 
purchase of, by taccavi advances, 

88, 238 . 
selection and change of, 236, 237, 

260 ' 
, waste of, in sowing rice, 243 

Seed-beds. See 1'tfb. 
-- -drills; 223, 229, 245, 258 
-- -growing Farms, 238, 342, 358 
-- merchants, 237, 238 
-- store, at Nadiad, 238,368 
Seeding, thick and thin, 192, 260 
Seeley plough, 217 
Seet (Indigo refuse), 106, 259, 260, 361 
-- water, 260, 345, 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, 205, 207, 275 . 
Sl!S&me (8esamtJ/ll6 i"dicum), 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, 65, 110 
Shallow ploughing, 4S, 219-23,361 
Shamilat (common land), 150 " 
Sheds, covered, for cattill. 125, 127, 371 
Sheep: 

damage done by grazing of, 16, 142, 
172,173 

experiments on feeding of, 347, 348 
-- -breeding, 212, 213 
.-- -dung 89 manure, 361 
-- -folding, 104 
Shell-sand, 118 
Shi./lka"~ (Dalbel'gia sis8ll), 149, 150, 

153, 195 
Shiyali, 75, 102, 122, 126, 127, 151, 243 
Shorthorns, 202 
Shows, 199, 403-6. &8 also Cattle 

Shows' 
Sidhnai canal, 68, 87, 101, 157 
Silage, 173,164-7,364, 367,368 

advantages of, 185 
cost of making, 184 
quality of Indian, 185 
value of, 185 
improvements in making, 186 
future of, in India, 187 
experiments au, 364, 367, 368 

Silk. 275-6 
Silkworms, M. Pasteur's system, 275 
Silt, 71, 76, 110, 242 . , 
--, canal, reclamation of IIsa.r by, 

58,71 
Simla, 6, 326 
-- Agricultural Conference, 6, 309, 

315, 323, 330, 389 . 
Shid, 64, 65, '71, 238, 239, 272, 406 
Sindhi wheat, 362 
Singhouli, 21 . 
Siripur, 44, 48 
Sirsa, 15, 44, 49, 50 
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8ir_ (rape), 234 1m.,.. See Shuh4m. 
SifJa (god), 200 
Sleclge for carrying rice-seedlings, 225 
Society, Royal Agricultural, of England, 

6, 9, 259, 330, 341, 342, 357, 404 
--, Bath and West of England, 351 
Soda salts: 

in soils, 37, 51, 52,55-7,60, 62, 111 
in waters, 77, 78, 112 

Soil, 15, 34-62 
Soill: 

absence of scientific study of In
dian, 34 

chemical analysis of, 34, 44, 47, 48, 
49, 50, 411, 412 

alluvial, 35, 42, 48, 66 
black, 27, 39 
clsy, S5, 42, 57, 66, 73, 219 
coffee-, 49, 50, 51, 270 
cotton-, black, 15, 42, 47, 49, 50, 

65 . 
laterite, 49, 50, 51, 112, 270 
red \DMrwar),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 
sapd,48 
clay, 48 
lime, 49;' 266, 270 
iron, 50 
phosphoric acid, 60, 51 
potash,51 
soda, 51 
magnesia, alumina, .!tc., 50 

Soile, exhaustion of Indian: 
no positive evidence of, 36, 37 
instances in support of, 38, 39 

. explanation of there. being no ap
pllrent,41 

--, improvement of, 36, 43, 52 . 
--, investigation of, by Agricultural 

Chemist, 34, 4!l, 45, 47, 62, 315 
--, mixing of, 110, 111 
--, types of, 35 
Son river, 80 
Rurgho. See Sorghum 8acoharatum. 
Sorghum ,aeeh4ratum (Sorgho), 193, 

362, 364, 375 
-- fJUlgare (juar), 192, 193, 196, 207, 

233-6,237, 364, 368 
SouthdoWllS, 212 
Southern Mahratta country, 55, 151, 

158, 199, 369 
Spirit from Mahua tree, 105 
8porubolus pallidus (kar "8ara), 58 
Stack-silage, 185, 187, 367 
Stallions, horse and donkey, 211, 212, 

407 
--, Arab, 212, 367 
State, Revenne of the. See Revenue_ 
States of Ammen : 

Timber Culture Act in, 150 
.. arbor societies" in, 150 
experimental stations ~, 357 

Statistical Atlss : 
of India, 9, 25, 36 
of Bombay, 402 

Statistical maps in N. W. P_ and Oudh, 
402 . 

Statistics, agricultural, 2, 298, 401 
Steam-power and cattle-power com-

pared. 224 
Stone walls, 164 
St{)rage of water from rivers, 72 
Stormont plough, 217 
Strachey, Sir John, I, 360 

his views on work of Agricultural 
Departments, 1 ..' 

Straight. Mr. Justice, 201 
·Straw-cnd. See Blw8a. 
Stud Farms, 193, 211-2, 240, 359 
Subsoil drainage, 6.1, 71 
Suez canal, 31 
Sugar-cane (Sacoharum ojJioinarum.), 

20, 22, 55, 73, 94,95, 96, 112, 121, 235 
. well suited t{) India, 248 

yield from different Varieties, 249 
circum~tances 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 
G1lr and Rab. 

export and import of, 253 
refined, objection of Natives to, 252 
need . of scientific enquiry int{) 

cultivation and manufacture of, 
226,229, 249, 250, 251, 254 

Factories, 249, 250, 252, 253, 254 
from Date Palm, 253 

Sugar-cane cultivation: 
around Poona, 22, 94, 121 
at Mahlm, 244, 245 . 
manuring for, 104, 105, 111, 112 
iron ploughs for use in, ~23 
profit on, 24t! 
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 
evaporating-pans, 228, 251 
refining. 252 
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 
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 Fa.!'ms, 369 
Surat, 122, 235 .' 
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Survey: cadastral, of Behar, 402 
-- Department, 9, 25 
Surveying; study of, by Revenue officers, 

397 . 
Sutlej river, 79, 110 
Swamps, drainage of, 79 
Swedish plough, 219, 220 
Sweeper caste, 120 
Sweepings of houses and streets, III 

manure, 118, 119, 120, 121 

T. 
TACCAVI system of Advances, 81, 

84-91, 206, 238, 291, 293 
variable administration of, 85-88 
objections of cultivators to, 85-6 
the popularising of, E9, 90 
better administration of, 91, 400 
for purchase of plough cattle, 206 
for purchase of seed, 88, 238 

Tag. See San hemp. 
Ta hJJildara, 84, 85, 86, 90 
Tiik or ohda (butter-milk), 208 
Tamarisk bush, 15 g 
Tanjore, 10, 2-U, 242, 243 
--Delta, 76 
Tanks, 66, 72 

irrigation by, 72 
management of, 83, 84 

. repair of, 83, 84, 90 
--, shallow, or Ponds, 66. 73 
Taxation of Improvements, 79, 87, 89, 

158 
Tea, 266-7 
-- cultivation, 266 
-- manufacture, 267 
-- plant, Insects attacking the: 

"red spider," 267 
II tea bug" 267 

Industry, 'work for chemist in 
connection with, 266, 267 

__ Association, Indian, appointment 
of chemist by, 267 

Teachers, Normal Schools for, 386 
Teak forests, 135, 140 
-- _ed planting, 245 
Technical Education, Resolution on, 4, 

378 
Technical knowledge, want of, in 

Agricultural Departments, 300-6 
Temple, Sir R., views on work of 

Agricultural Departments, 1 
Tenure of land, 290, 291 
Tephro8ia p.lI'Purea, 107 
Terah, rukh, 185 
Tetra nychuB biaculatu4 (" red spider "). 

267 
Terminalia. 195 
Text-books, agricultural, 320,. 887, 

38S 
Thana, 10, 28, 118, 196, 2H 
Thomson and Mylne, Messrs., 8, 185 

in relation to sugar cultivation and 
manufacture, 219, 227, 244, 251, 
252,253 . 

-, rPving of loans to ten/IDts by, 
293 

Threshing~floors of cultivators, Wheat 
and Linseed from, 280-1, 284 

Threshing machines, 223, 224 
Til (Sesam'Um indieum), 104, 198, 235, 

236,364 
Timber, 136, 140, HI, 143, IH, 146, 

147,148,165 
-- forests, 135, HO, 141 
-- Culture Act (America), 150 
Tinnevelly, 104, 107, 127,242,245 
Tirhoot, 126, 159, 220 
Tobacco, 272-4 

cultivation of, 76, 111, 235, 236, 
272 

native method of curing, 273 
experiments on, 273, 868 

-- work for chemist in ponnection 
wit.h,273 . 

---.,. industry, prospects of. 274 
Tobacco parasite (Bodu), 274 
" Tope" rule, 150 
Touring, need of, by Agricultural 

Directors, 400 
Tours, itinerary of, 423-38 
Town sanitation, 119; 120, 121 
Training of junior Civilians in agri

culture, 396 
- Institution, Central, for scientific 

appointments, 334 
Transplanting of rice, 109, 2t2 
Travancore,31 
Tree-planting: 

benefits ariBing from, 29, 30, 31, 53, 
138, 149, 156 o. 

encouragement given to, 150, 158, 
159 

damage caused to crops by, 150, 151 
Trees. See also Arboriculture and 

Leaves : 
as providing famine food, 138, H9. 

195 . 
as providing iitter, 121 
for pollarding and lopping, IH 

--, shade, 268, 269 
Trichinopoly, 84 
Tungabadra river, 68, 107 
.. Turbine" (sugar), 228, 252 
Tu.r.:a (soil), 94 
Tylelwh.ua d.:tvutat,·ill!, 259 
Types of soil, 35 

u. 
UDAMALPET, 38, 83, 138 
Ulwar, 196 
Umballa, 181 
Uncultivated areas available for" Fuel 

and Fodder Reserves," 157, 158 
Universities, recognition of Agriculture 

by,3SS 
University of Bombay, diploma in 

Agriculture at, 383 
Urine: 

analysis of, 123, 415 
'value of, 124 
utilisation of, 120, 121, 127, 128, 

37l 
waste of, 128, 124. 126, 127 



U,a .. (salty) land, 31, 51. 55-62; 140, 
105,156, 157, 158 

extent of, in N. W. P., 55 
eIperiments on reclamation of,' 58, 

60 
need of chemist in enquU'iea on, 62, 

62,816 

V. 
VALVA (Bombay), 227 
Van Geyzel, Dr.: 

analyeea of rain water, 45, 46 . 
analyeea of Indian fodden, 195 

Vanjaris, 21 
Va .. adi cotton, 255 
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