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the construction of any new railway is undertaken. One is stro"ngJy 
inclined to suspect that the synchronism of m.aJignant malaria and 
the construction of high roads and rallways noticed by various 
observers during two generations in different parts of India cannot 
be due to mere chance coincidence and that there is some fntimate 
connection between them. And a littie reflection wIll show what 
that connection may be. The mam railway systems of Northern 
India traverse a vast expanse of thick alluvium. It is thus easy to 
imagine that the tremendous pressure exerted by the trains on high 
railway embankments would convert them into more or less imFer­
vious walls down to considerable depths The effects of such walls 
would be to Impede surface as well as sub-soil drainage, to increase 
humidity, to introduce marshy conditions wheY·e, as in parts of the 
North-western Province and the Punjab, they dId not exist before, 
or aggravate them where, as in Bengal, they have always been 
presE'nt, and to convert the chains of "burrow Plts" by the side 
of the embankments into so many breedmg grounds of anopheles. 
It is true that railways chiefly in their own interests are provided 
with waterways ; but they are generally insufIicient specially in a 
delta like that of Bengal. Besides, several of the main lines run 
more or less p,arallel to large rIvers and the impervIOUS under­
ground walls of their embankments offer serious obstructIOns to 
the lateral percolation of the waters of these rivers, thus introducmg 
or aggravating marshy condItions even m areas by the riverside 
which should otherWIse be very healthy." Dr. Bentley also refe~s 
to the obstructions to the free flow of water tendmg to the diminu­
tion of water and the promotlOn of general stagnation caused both 
by river emoankments and raIlway embankments, although he 
holds that the damage done by the river and railway embankments 
is not so much by causmg areas to be water-logged as by contribut­
ing to the decay and death of rivers He also points out that 
epidemic malaria has now appeared 111 parts of Eastern Bengal 
where railways have been constructed In recent years. 

An expert committee to enquire into the sufficiency or other­
wise of waterways in the railway and road emoankments would 
thus seem to be highly desirable. Power should be taken by 
special legislation, if necessary, to provide adequate waterways and 
to fill up or enlarge all insanitary burrow pits and make them 
innocuous for mosquito breeding. 
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Minor Schemes-Success of Experiments. 

Turning to minor measures for improving drainage and 
sanitary condItion of particular localities and villages, it may 
be obser'fed that not only are they within the scope of local enter­
prise, but judging from the splendid results achieved By intensivE' 
work in the vicinity of some of the jute mills and in the Mines 
Board of Health area in Asansol, and even in villages where there 
are any active anti-malarial and health societie!'l, there cannot be 
any.doubt that such work is fruitful of satisfactory results and 
succeeds in ver'y greatly improving health and checking malaria in 
the hmi1 ed area of theIr operations. In fact, having regard to the 
great expen:;iveness of thE' major schemes, the remoteness of their 
results and the doubt whIch has been thrown quite recently in 
ItaJy on their efficacy, it will certainly be wiser to concentrate 
attentIon on mmor and local measures. 

The remarkable improvement in the sanitary and hygienic 
conditions of the mill areas on both sides of the Hooghly cannot 
fail to attract attention. With tht' introductio'l of special sewerage 
sYfltem in the more prosperolls n1111 areas there is bound to be stiJl 
more marked progress. As an example of special.anti-malarial 
work in jute mill areas, fpference may b(' made to the exceI1ent 
\\Iork by Dr. Norrie of the Angus ,Jute Mills at Bhadreswar which 
was inspected by me about four years ago. 

A tract of country about 1 i miles in arpa l~ being attended to. 
ThIS covers not only the land belonging to the Angus Company, 
but includes land of private proprietors and a good portion of the 
compound of the Northbrook Mill. The chief anti-malarial work 
whIch is being done is to clear jungle and drain out all small doba8 
and puddles either by cutting oul drains or by filling them up. This 
prevents the accumulation of watE'r in small holes and ditches and 
destroys the breeding grounds of anopheline mosquitoes. Besides 
thus improving the ground, the water of every tank in this area is 
pCl'iodically examined with a view to detecting the presence of the 
larvae of anopheline m()squitoes and of destroying the larvae by 
spraying them with a mixture of kerosine and crude oiL I was 
interested to lenn that the mosquito will breed in clear water as 
well M in dirty water and the larvae must be detroyAd 48 hours 
before the period of hatching, otherwise the spraying may be too 

• 
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late. Tea garden sprays llre used, the cost of one being Rs. 75. 
\ 

The staff employed for this work consist of one Overseer drawing 
Rs. 45 per month, one Sardar cooly drawing Rs. 8-4 per week and 
16 Gang coolies drawing Rs. 4~2 per week. As a result of the 
excellent work done by Dr. Norrie the incidence of maiaria has 
been reduced by 66 pel' cent in the neighbourhood. I have little 
doubt that if the sphere of activities of Dr. Norrie be somewhat 
extended, and co-ordinated action on behalf of all the parties 
interested in the matter be taken, malaria will very soon be com­
pletely eradicated from this area. 

Special mention must also be made of the excellent anti­
malarjal work of the Asansol Mines Boards of Health. The Board 
have a special staff fot' an ti-maianal work, and the experience of 
the Board seems to mdicate that great reliance may be placed on 
the value of careful drainage for driving malaria from any parti­
('u1ar localIty. The following instance quoted from the report of 
the Board will be of special interest. "In September, 1917, it was 
reported to the Chief Sanitary Officer that severe malaria l'xisted 
in the village of NandI in J amuria 1 hanu and that the disease 
had also for many years been epidemic there. On investigation 
the report Wf\S found to be correct, but it was observed that whlle 
the whole village was more or less malarIOus. the dIsease existed in 
an intensified form in the houses borderlllg on a low-lying marshy 
area of land immediately to the north of the VIllage. Accordingly, 
in February, 1918, on the recommendatIOn of the Chief Sanitary 
Omcer, th£> Asansol Local Board made a grant-Ill-aid of Rs. 945 
out of a tutul estimated cost of Rs. 1,:WO to the A&ansol Mines 
Board of Health for the purpose of can'Yll1g out the drainage of 
the area in question. The drainage scheme consisted: 

(1) In the constructIOn of a "kutcha" mam outfall 
drain of about 400 yards in length fed by 
smaller kutcha drains from all low-lying parts 
of the area. 

(2) In the construction of pucca overflow channels 
connected with the kutcha drains from two 
large neighbourmg tanks, the overflow from 
which was chiefly responsible for the cons­
tantly water-logged condition of the area. 

(3) In filling up with spoil obtained from the drains 
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small depressions throughtout the area which 
could be satisfactorily drained. 

(4) In the construction of three culverts to carry exis­
ting cart tracks over the drains. 

Thf results of this simple and inexpensive scheme which has 
called for no additional expenditure for maintenance sin~e its incep­
tion have been wholly satisfactory. as by it malaria has been com· 
pletp\y eradicated from the village, and the villagers, many of whom 
were through ignorance, opposed to the scheme in 1918. are now 
llftel' four ypar8' expe>rience unanimous in their appreciation 
of It 

Th(> su('cess of the experiments would seem to demonstrate two 
facts. Improved drai.na'~e resulting in the removal of water 
holes suitable for tht' propagation of the anopheline mosquitoes is 
:1', pot(>nt and perhaps m01'(> certain antidote for malaria as boni. 
fjf'ution, providt'd, the!'e 18 a fairly thick and prosperous population 
as is the case In mllling or jut(' mill areas. The second point is 
that to J)(> rc::tIly effectiv(> any anti-malarial campaign must bE> 
mt(>l1sifi(·d in units of small areas. 

M(di('ul l/lid Alltl-ll1jl'ction M(,l/.~u;(,.'I. 

We will now say a few words about the medical measures 
necessary for the suppressIOn of malaria and kala-azal', though, of 
course, it is not exp('cted that w(' should deal at any length with the 
medIcal aspects, of thE> treatment of the diseases. As regards 
malaria, it IS fortunate that the vector had been disc:>vered some 
years ago and measul'('S have been taken in various parts of the 
world to minimise sources of malarial 1l1fection. In brief, we 
han· to direct our efforts to the destruction and prevention as far 
as possible of the breeding of the malaria~carrying species of the 
anopheline mosquito. Of course, the other important source of 
infection is the malaria-infpcted human patient. The treatment 
and care of malaria patients is, therefore, perhaps, the m~st 
importa.nt medical measure for minimising malaria-infection. 

For an authoritative statement of the situation we cannot 
do better than quote the Jate Prof. Battista Grassi who had 
the fullest opportunity of studying the campaign against malaria 
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carried on in Italy according to the latest methods and with the 
most successful results. 

(tIn consequence of the discovery of the anopheles, which is 
carrier of malarial fever, the fight against this plague in Southern 
Europe has been based on the treatment of the germ-carrying 
man, on mechanical protection, on prophylaxis by means of quinine, 
and on minor drainage and reclamation. 

(1) The germ-carrying man, who is disinfected by 
quinine, alone or jointly with arsenic and 
iron, is no longer able to infect the anopheles. 
This way of anti-malarial fight is facilitatM by 
the long period (from January to June almost) 
during which man is the sole carrier of the 
germs of malaria, because anopheles are rare; 
they sting very little and can hardly ever 
become capable of spreading inf~ction when 
the temperaturf' is low; all those of the 
previous year die at the beginning of spring 
and the new generations take up their abode 
preferably in cattle sheds. If, during this 
intra-epidemic period, all malaria sufferers 
could be cured, a fresh epidemic could not 
develop. 

(2) M('chanical protection by screen is a safeguard 
against stings, and consequently against new 
infections, while on the other hand, it prevents 
the anopheles from becommg infected by 
stinging malarial patients. 

(:3) Small sanitation measures and drainage consisting 
in thf'destruction of watery breeding plb.Ces 
of anopheles do away with small breedlllg 
centres of th~ latter (left over by large scale 
drainage or produced by negligence or faulty 
irrigation) by having recourse, for instance, 
to warping (colmata) or anti-larval measures 
(petroleum or ParIS green). 

(4) The destruction of winged anopheles. This, 
during the winter, gives no appreciable 

results, but during the summer, on the 
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contrary, it is very successful, because in a 
very short time it is possible, for instanre, 
m pIgstIes, to capture hundreds of anopheles 
among which the percentage of infected is 
almost the same as ill the houses of malarial 
sufferers. " 

Dlfficultus of lldoptl11g such M(aSur(,8. 

The Professor, however, IS careful also to point out the 
drawbacks of each of the above methods. Aquatic destruction, 
he POll1ts out, meet~ with hmdranc(', uecattbe water WhICh harbours 
anopheles IS abo w,mted for IrngatlOll. In Bengal, the kerosini­
zabon of tanks IS Oftl.ll obJech>d to on the ~core of its alle>ged 
baneful effects on the fish. The benefIts of metal trellIs work 
are only learnt after experIence <md would only be bUItable III 

CitI(,b and townb 

QUI/line [)/~tllbutwll. 

As regal db treatment WIth qummc, It IS pomted out that a 
number of patients have not suffiCIent faith In qUInIne, and as a 
prophylactIC it IS almost practIcally nnposslble to continue the 
treatment WIthout mterruptlOn throughout the entire fever season. 
If this IS so III Italy how much more dIfficult IS the problem amongst 
the poor and uneducated people of rural areas of Bengal. It is 
curious that even amongst the medlCai profeSSIOn there does not 
seem to b(' complete unal1lnllty rpgardmg the efiicRcy of quinine. 
Some authorities lIke Major S. P. James, M. D., I. M. S., hold 
that by admim&tering large doses of qumme more or less in a 
hllphazard manner, we may not only be placmg the patient in such 
a condition that he is very haole to relapse, but may be increasing 
enormously the sources from which anophelme mosquitoes become 
infected. But the €xperience gained in Italy, Panama and other 
places and in our own jails, and amongst the planting community 
of the 1)ooa1's, leaves very little room for dl)llht about the value 
of quinine as a prophylactic and a febrifuge. 

9 
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A more serious difficulty however is emphasised by Dr. 
Bentley in his monograph which consists in the utter inadequacy 
of the stock of quinine and cinchona available in Bengal, and the 
consequent inadequacy of the doses of the febrifuge adminis­
tered to patients. Accordmg to Dr. Bentley out of the total 
of 10 milli'Ons of severely affected malarial patients in Bengal, 
only a few thousands receive adequate treatment in the larger 
hospitals, and under two millions receive treatment which is 
wholly inadequate as far as supply of quinine is concerned, 
and the vast majority have to go without treatment ort ,be 
at the mercy of quacks. Having regard to the limited amount 
of quinine available and its comparative expensiveness, Dr. 
Bentley expresses the opinion that the eradication of malaria 
from Bengal by the use of quinine is under present conditions 
hardly a practical proposition. I am, however, inclined to 
place more value on Dr. Bentlf'Y's observation that the Govern­
ment of a country which can secure a cheap and adequate supply 
of quinine and other cinchona alkaloids and ensure that each 
individual in the population learns both the valul:' of the drug 
and how to use it, confers an inestimable blessing upon its 
people. 

The work of quinine distribution and its administration 
should be carried on in urban areas by the executive officers 
of the municipality under the advice of the Health Officer or Sani­
tary Inspector, and in the rural areas by the Union Boards under 
the supervision of the Circle Officer and the District Health 
Officer. To combat an epidemic of malaria a regular census of the 
members of families attacked with malaria should be attempted 
and individual attention paid to each patient. The patients must be 
treated with proper doses of quinine and cinchona febrifuge which 
might be sold at cost price except to those too poor to pay who 
should get them free of charge, while it might be advisable to 
distribute gratis to all at the initial stages in order to popularise 
their use. 

It is important, however, to avoid any show of compulsion 
in the matter and the tablets should not be administered to those 
who object to the treatment. The ideal aimed at should be that 
the quinine and cinchona tablets should be placed within the easy 
reach of all, in every village or town, and every attempt made to 
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popularise their use both as a preventive and as a curative, 
not ohly during the epidemic period but also during the intra· 
epidemic period. The services of all local doctors, village 
post-masters, gurus and teachers of viUage schools should be 
utilised for the distribution of quinine. Sp~cial attention should be 
paid to the administratIOn of quinine to all boys reading in public 
schools both in the urban and rural areas. The District Boards 
should issue special mstructions to all the head teachers of all 
primary and middle schools under their control, and the efforts of 
the District 'Board in thib direction shQuld be backed up by 
th~" Education department, which should instruct all inspecting 
officers to pay special attentIOn to this matter and to see 
that SUItable Hrangements are made in all schools for the 
administratIOn of quinine to the students twice a week during 
the fever season. For areas severely affected by malaria, intensive 
tre[ltment would be necessary. Special malaria doctors wilJ have 
to be appomted and special malarIa dispensaries to be set up to 
meet local IH'eds. 

It is needless to point out that the primary need, however, 
is to provide existing dispensaries with a sufficient stock of quinine 
and other suitable drugs and the question of funds is thus the 

• most Important factor for consideration. As District Boards have 
now been instructed to set apart adequate sums from their 
augmentation grant for sanitary and anti~malarial work, it is 
hoped that a suitable sum should be set apart for the purchase 
of quimne which should be distributed to their dipensaries and 
also to the Union Boards according to their needs. Large quantities 
of quinine are also dlstributed by the Public Health Depart­
ment of Government through the Civil Surgeons. During 
the last two years the provincia} budget grant for the purpose 
has been greatly increased. To meet special cases special 
money grant from Government would also seem to be very 
necessary. Some system should be adopted which will avoid 
overlapping, and which will ensure distribution of quinine in 
areas where it is most needed. ']'his can only be satisfactorily 
done if the existing District Sanitary Committee is reorgani~ 
to represent all interests, with the District Magistrate as the 
President, the Civil Surgeon as the Secretary, and the District 
Board Health Officer as the Assistant Secretary. 
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Medical treatment of Kala-azltr. 

As regards the medical treatment of kala-azar, the vector 
has not yet been finally accepted, and although it is suspected that 
a special kind of sand fly is more likely to be the vectQr of the 
disease than any other insect, yet this theory is not sufficiently 
advanced to justify the adoption of the measures for the destruc­
tion of this fly. We will, therefore, have to be content for the 
present with the treatment of the disf'ase w;th a view to mini­
mising the danger.,; of the transmission from man to man. 

Normal anti-kala-azar work must, therefore, for the present 
be directed towards maintainl11g freE' treatmcnt centres for the 
treatment of the masses, and the problem we have to face is, 
ther.?fore, how we can open f'ufticiE'nt number of ccntres at suitable 
plncel'l, so as to bring the remedy withlll the reach of all the 
suffering population in the village. At the<;e centres, treatment 
by antimony injection may now be considered to be the accepted 
medical remedy as thl' cures are reported to be over 90 per cenL 
Improved forms of the same treatment by Urea-Stibamille of Dr. 
Brahmachari and the German preparation-Von Heyden 471, 
though somewhat more expensive, are reported to be still more 
efiicacious ana free from any sub!'.idiury injurJOus effect. 

III 

A. /Jollable A.gI'ncics. 

We may now turn to the agE'llcies available for anti-malarial 
:Uld kaJa-azar work. As already described in the previous chapter 
on Health, we may classify ~mch agencies as follows :-

(1) Governmental. 
(2) Local Bodies-District Boards and their offsprings-­

LocaJ and Union Boards. 
(3) Private and missionary enterprise-eo-operative 

health associations. 

Governmental Agency. 

As regards Government, their policy, as we have seen, is direc-
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ted to research and scientific work for tile discovery of right 
methods; to the inauguration of a comprehensive scheme of sani­
tary and medical staff for rural areas, to giving such financial 
assistance as thE' budget allotments would permit to non-official 
organi~ations working either under central societies or under 
the guidance of village Union Boards, provided the village 
societies give eVIdence of actual useful work and provided 
also there is genuine effort at local self-help and self-reliance 
and the District Board and other local bodies discharge 
th~ir It>gitlmate share cf responsibility. As regard'S malaria, 
we have already discus::.ed the efforts which are being made 
conjomtly by the Pubhc Health and Irrigation departments 
to undertake feasible schemes of irl'lgation-bonification for 
th(> improvement of the health and agricultural prosperity of 
the people. . In this connectlOn we have pointed out that the 
pace has bePll painfully slow and should be greatly accelerated 
and far larger funds should be made available and a special 
department of expert engineers with knowledge of Egyptian 
and Italian methods crNtied to cope with the vast problem 
of health and agricultural irri~atlOTl for Bengal. It is also 
true that, although efI"oris are bemg made to grow and manu­
facture quinine and cinchona at Government farms and the 
Bengal Govllrnment are buying- more quinine than any other 
Provincial Government, ypt the supply is still far short of the 
demand, and one of the most important directions for developing 
anti-malarial campaign of the province would undoubtedly be 
to greatly enhance the production and manufacture of cinchona 
and the placing of the wholl' :;clwme of quinine supply on a sound 
financial basis. In the I,lst thre(' budgets handsome sums have 
been allotted fol' anti-mHlarial work and during last year 
budget provision was made of Hs. 1,50,000 for free distribution of 
quinine and chinchona and Rs. 80,000 for assisting in the for­
mation of village associations. Great stress is being rightly 
laid to the necessity of developing village associations-as other­
wise the task of reaching medica} aid to about 10,00'),000 infected 
and 80,000 actually suffering patients, spread over an area of 75,O()O 
sq. miles in 119,000 individual Villages, would obviously be 
hopeless. But in connection with this ideal of the Public Health 
Department for 'human bonification' it would be well to confine 



70 THE FOUNDATIONS OF NATIONAL PROGRESS 

financial assistance to such organizations only which are able to 
furnish proof of actual work done and which have some guarAntee 
of a continuity of programme. It is also a sound policy to 
encourage Union Boards to embark on health and rural work, 
and to establish health societies in the villages by tbe grant 
of suitable financial assistancE'. 

As regards kala-azar, special attention is being paid since 
1919 to the fighting of this disease, and, in a sense, the whole 
available subordinate staff of the Public Health Department has 
been concentrated on this work. As we have seen, Dr. Sur was 
placed on special duty to make a survey of the incidence of the 
disease. and although the survey could not be completed, yet we 
have now a fairly 8ccurate idea of the incidence of the disease in 
the different parts of the Province. As it would be impossibk for 
Government to take upon itself the whole ta:;K of fighting this 
fell disease, as is being attempted in Assam where an intensive 
programme costing about 3~ lakhs annually has been laid down, we 
are in this Province following the policy of helping the people, 
and their representative local bodies to organize thE' medical 
and health associations necessary for fighting the disease. Special 
grants have been made in the last three budgets and in 
announcing the" grant of a lakh-and-half last year, the officiating 
Director stated that in consultation with the District Boards it had 
been decided that the actual kala-azar work should be done by the 
local bodies by a special health establishment for which they will 
receive assistance from Government, whereas the work of super­
vision and organizatlOn would be taken up by the Government 
Health department. To enable the department to cope with the 
greatly increased work of supervision which the scheme will 
involve, a temporary staff of Inspectors has been appointed. 
It is pointed out that such an organization would possess the 
additional advantages of uniformity and local responsibility 
with ease of amalgamation with the coming district health 
establishments and also combination with village co-operative 
health societies. Regular dispensaries already established by 
District Boards and Union Boards and village disp,ensaries main­
tained by co-operative health societies would form convenient 
centres for kala-azar work also and would b€'nefit in their popula­
rity and usefulness. As soon as all the different separate organiza-
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tions for different parts of public health work have been suffici-
• ently developed, it may be possible to definitely combine them into 

one homogeneous local service available for all forms of public 
health activity. Detection of kala-azar cases in the villages would 
then be tmdertaken by the local health units. For the purpose 
of this scheme of kala-azar work, registered institutions like 
the Central Co-operative Anti-malarial SocIety and the Bengal 
Health Association. may be treated to be entitled to similar terms, 
if they agree to fulfil all the prescribed conditions on the propor­
tionate basis of mdividual treatment centres. The District Boards 
and other private organizations are to receive a grant of Rs. 1,000 
for nine months for a group of 3 treatment centres, provided the 
doctor recei'vf'd not less than Rs. 100 as his monthly pay. Every 
doctor would be required to visit the three treatment centres in 
rotation working two days at each. Regular records of the work 
done are to be maintained which should be open to inspection 
by Government officers. I am aware that in some circles this 
has been resented, but it is difficult to see how any association 
should claim assistance from public funds without submitting to 
inspection by Government officers. 

In our last Divisional Conference the manner in which the offer 
of assistance by Government had been utIlized by District Boards 
was a subject for discussion. But no definite information was forth­
coming, and It was recommended that District Boards should send up 
their requisitions to the Director through their District Magistrates 
once a quarter, who in forwarding these requisitions would be able 
to give some general idea of the manner m which work was being 
done at the different centres. I attach great importance to District 
Officers and their subordinates, the Subdivisional Officers and Circle 
Officers, being closely associated with any scheme of rural medical 
and health work for which public money is expended-particularly 
if it be desired to develop simultaneouely a network of co-operative 
village health societies to take part in the general campaign. 

Local Bodies. 

As regards local bodies, the various District Boards of the 
Presidency and Burdwan Divisions as also in the other Divisions of 
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the Province, have also shown commendable enthusiasm in upder­
taking schemes for fighting malaria and kala-azar, With the 
appointment of District Health Officers in 1921-22 and in pursu­
ance of the Circular of Government requiring a portion of the 
augmentation grant being set apart for samtary and anti!malarial 
work, they have all made an excellent start. 

The District Board of Alipur set a splendid example by 
sanctionmg in the year 1925 a sum of Rs. 200,000 for anti-mala­
rial and kala-azar work. The same Board also sanctioned an 
annual subSIdy of Rs. 5,000 to the Calrutta Anti-malarial 
Society for work in the Presidency Division. The scheme adopted 
by the Board is two-fold, curative as well as preventive. For the 
former, the Board had durlllg last year opened 40 centres, with 2 or 
3 snb-c('nt res under (>,wh, 111 charge of a medical offic(>I', besides the 
existing dIspensary centres and 4't sub-centrf's und(>r them, making 
a total of about 180 centrf's. The mf'diCal otIicer ViSIts each cpntre 
twice a week at fixed hours to give injections to kala-azar patients 
and to treat malal'la cases abo. The work of the medIcal officers 
was supervised last year by three supervising officers, one appoin­
ted by the Board and two lent by Government, whose work in turn 
was supervised by the District Health Oflker. The officers lent uy 
the Health department have now been WIthdrawn, but the Board 
appomted a special Health Officer in connectIOn WIth the scheme 
last year. 

The DistrIct Health Omrer, lo-upervismg doctors as w(>ll as the 
m(>dical oHic(>rs have been directed to persuade people to form 
societies and tak~ up the work of clcanug jungles, kerosel1Jsing 
tanks etc. The Sub DiVISIonal 01ficers WIth the assistance of the 
Circle Officers and President-Panchayets are helpmg the Board in 
this work, and several societie::. have been formed, speCIally III Bara­
set and Diamond Harbour subdiviSIOns. The Bo~rd got a grant of 
Rs. 7,500 from Government for kala-azur v.ork during last year. 
The Board also allowed Rs. 12,500 during 1926-27 to the Umon 
Boards and Union Committees for jungle-clearing and small 
drainage work, and accordmgly there was much activity in some 
Union Boards 111 these directions. 

The Board has a committee for the guidance of its medicial 
activities of which the DIrector of Public Health is the Presi­
dent and the District Magistrate is the Vice-President. The Civil 
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Sure-eon, Dr. U. N. Brahmachari, and Rai Bahadur G. C. Chatterjee 
are co· opted members, and some of the members of the District 
Board are also on this committee. The committee has been most 
helpful 'and has not only enabled a close supervision to be kept 
over thtJ work done at the outlaying centres and in laying 
down general lines of policy, but has also prevented any friction, 
as both the CivIl Surgeon and the Health Otficer are on 
the committee. This District Board has also recently sanctioned 
Rs. 38,765 for the Nowi-Sunthi scheme of the Government 
and taken up the questIOn of resuscitating the Maraganga 
Channel. 

The line of policy adopted 111 Nadia has been to maintain 
kala-azar centres and to do propaganda work mducing people to 
establish health societies and encourage them hy suitable grants. 
It is reported that about 8000 kala-azar patients were treated in 
the several centres opened by the DistrIct Board. The District 
Board opened 10 centres with 20 sub-centre~ for kala-azar treat­
ment between 15th SeptemIJer 192a to 24th December 1926. 369 
kala-azar and 4902 malaria patients have been treated in these 
centres. The dIfficulty 111 the v. ay is to persuade a patient to 
undergo a full course of injectiom;. The Sub-divisional Officers 
of Chuadanga and Kushtia had occasions to visit several kala­
azar centres which appear to be doing work of considerable value. 
Th(' Collector in his tour has occasionally met the subsidized local 
doctors and the members of the Co-operative Anti-malarial 
Societies. There IS no SaIlltary Board in this district, but steps 
are being taken to form such a Board. 

All the District Board dispensaries of Jessore have been 
equipped with medIcines and appl1ances for free treatment of kala­
azar. Besides these dispensaries, kala-azar was treated at 4 
special centres, the total number of patients treated for kala-azar 
was 4,429 in 1924. In 1925, 5 new centres for kala-azar work 
have be~n opened and it is proposed to open 6 more centres. There 
are 14 anti-malarial societies of which 3 have been registered 
uu~to-date and 2 have applied for registration. A sum gf 
Rs. 3,000 has been granted by Government to help the societies. 
The District Board proposes to divide the district area at 
present into 10 circles, each under the charge of a sub-aS&i,~nt 
surgeon"who will attend to medical work and durin" epidemics do 

10 
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epidemic duties. To reinforce these workers 3 reserve hands will 
also be maintained. The District Board has applie:! to Government 
for a loan of a lakh of rupees for water-supply and medical 
and health work, and it is confidently hoped that much progress 
will be made in these directions in the immediate future. • 

The policy adopted by the District Board of Khulna has been 
to stimulate local effort by formation of village health societIes 
and gradually convert them into anti-malarial co-operative socie­
ties. At present there are 18 village health societies and 4 co­
operative anti-malarial societies. In the year 1924, 2,669 patients 
were treated by the health societies. The co-operative institu­
tions have been started only this year and within the short space 
of six months they raised by local subscriptions Rs. 3,914 and 
rflceived grants from Government and the District Board to the 
('x tent of Rs. 4,170. The enthusiasm evinced by these societies is 
very encouraging. The District Board has constructed several 
drains for s~\l1itary purposes. The amount spent during the last 
three years for the purpose came up to Rs. 5,163. The District 
Board has stationed sanitary oflicers at suitable centres, and are 
anxiously awaiting Government grant for starting rural public 
health organiz~tions. It is reported that the presidents of Union 
Boards are being trained by the District Health Officer in the 
elementary principle of hygiene and sanitation and many such 
trained presidents are capable of applying those principles and 
even giving first medical aid in case of outbreak of epidemic. 
This year 47 kala-azal' centres are being run by the District 
Board where malaria cases are also treated. The kala-azar 
centres of the District Board are being utilized for training local 
medical practitioners in giving injection. 

Work similar to that detailed above has also been done in the 
districts of th<' Burdwan Division in all of which several societies 
have been formed for the eradication of kala-azar and malaria. 
Although I am not in direct touch with that division for some time, 
yet I cannot refrain from quoting the report of the Howrah 
District Board, which is typical of what use can be made of the 
Union Boards for health and medical work. 

"With the creation of Union Boards throughout the entire 
area o{ the district, the problem of sanitary improvement in rural 
areas which was beset with insuperable difficulties appeared to lose 
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much of its complications as local agencies with power and organi­
zatian were found to take up the sanitary questions in these areas 
The Union Boards are being constantly asked to prevail upon the 
owners of the objectionable ponds, tanks, vegetation, insanitary 
ditches and jungles for clearance of the same, and 111 recalcitrant 
cases the Union Boards have been advised to wield their powers 
given under section 27 of the Village Self-Government Act. Some 
progress seems to have been achieved in this direction. A good 
many Union Boards have cleared jungles, and from reports received 
it appears that d.S many as 431 tanks have been cleared of rank 
vegetation. The District Board is also helping the Union Boards 
with three-fourth cost of minor drainage schemes undertaken 
by them. The Board is also helping the formation of anti­
malarial societies the object of WhICh is to clear jungles and 
tanks, to cut down or prune tre~\s which are impediments to 
ventilation, to apply kerosIne to the stagnant pools of water which 
are the breeding places of mosquitoes, to distribute quinine 
amongst the malaria-stricken people out of the stock given by the 
District Board, and to undertake other works tending to the 
improvement of village sanitation. Twenty such societies have 
up till now been orgamzed ill this district of which 5 have been 
registered. It IS understood that 13 of thl:' societ1es are in good 
working order and attempts are bCll1g made by the Health Officer 
to Improve the other societJes and also to add to their number. A 
monthly subsidy of Rs. 10 is being paid by the Board to each 
SOCIety as soon as it is registered. The anti-malarial society at 
Naikuli-Brahminpara has started a charitable dispensary on a 
co-operative basis and the Jodhgiri-Lakhanpur Society is going to 
start one shortly." 

Mention must also be made, however brief, of the splendid 
. work which is being done by Missionary Hospitals throughout the 

Presidency for relief of suffering and the cure of disease. The 
Missionary Hospital at Kalna in the Burdwan Division and the 
hospitals at Dayabari near Ranaghat in Nadia and Jeaganj in 
Murshidabad~ deserve special mention. More than a lakh of 
patients were treat~d at the Dayabari Hospital last year of whom 
more than 12 thousands were kala-azar patients who received injec­
tions. This is perhaps the best equipped and largest h08p~ta.l out­
side Ca:lcutta. 
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Village Health Associations. 

While dealing with the activities of the local bodies reference 
has already been made to the formation of health associations, 
anti-malarial and otherwise, amongst the people th~selves. 
Needless to point out that the organization of anti-malaria and 
kala-azar co-operative societies offer the most satisfactory solution 
of the problem in as much as an agency will then be available 
which will be based on the lasting foundations of self-help and co­
operation and which will be capable of endless multiplication 
throughout the rural areas of Bengal. Each co-operative society 
will have to engage or subsidize its own doctor, draw up a 
scheme for improving its tanks and dobns and kerosenizing them 
and for distriouting quinine to the members aud theIr children. 
The ul:Ie of mosquito curtains should be encouraged and special 
attention should be paid to the reserving of water for drinking 
purposes. The societies should also engage their own band of 
voluntary workers amongst whom the younger generation should 
be well represented. 

One point of special interest to which I wish to draw parti­
cular attention is that from a purely medical point of view also 
economic work must go hand in hand with medical and sanitary 
work. For instance, if jungle is cleared from village sites this in 
itself will not help much to check malaria, unless the cleared site 
is brought under cultivation and helps to improve, in however 
slIght a measure, the economic conditIOn of the people and swells 
the density of the popUlation of the locality. In this sphere of work 
mention must necessarily be made of the splendid work which is 
being done by the Central Co-operative Anti-malarial Society of 
Calcutta, to whose actiVIties reference has already been made, 
under the devoted leadership and guidance of its founder, Rai 
G. C. Chatterji Bahadur. It is this Society which has led the way 
and demonstrated the value of co-operation and self-help amongst 
the people of the VIllages for fighting the scourge of malaria. 

) From a report of this Society it would appear that the Society 
began its work with only 3 village societies in 1917 and their 
number last year was 453. The other almost equally important 
honorary organization is that of the Bengal Health Association 
which had 24 centres under it last year, the most important being 
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at Dogachia which gives relief to hundreds of ·~utfercrs. Rapid 
and Ifatisfactory as the growth of such vIllage 4&rganizatioos has 
been under the aegis of the central Calcutta organizations, yet it is 
needless to point out that as there is urgent need. for many more 
such societies in the rural areas, and as ultim~tely each Bengal 
village should have an anti-malarial and anti-kala-azar association 
of its own, it IS obvious that they cannot all be grouped under 
central associations at Calcutta.. Although to begin with it will be 
an advantage to avail of the experience and the financial assistance 
of the Calcutta organizations, yet as the number of these orgamza­
tions grows larger In a distnct the advantages of grouping them 
under the Union Boards will become P10re and more apparent. 
The formation of such anti· malarial co-operative societies was 
recommended in the Burdwan Conference of 1920-21, with the 
result that in 1921 numerous sueh a'3sociations were started in the 
Burdwan DivisIOn, about 20 being organized In Burdwan alone. 
Some of the SOCIeties, however, became moribund and the inspection 
of several such societies in dIfferent parts of Western Bengal 
confirms the opinion that they require constant supervision and 
encouragement. I may also remark that although the formation 
of anti-malarial societies must depend very largely on local enthu­
siasm and mterest, yet in the beginnmg the assistance of the 
offic~rs of the Co-operative department and of tll(' General depart­
ment, partIcularly of the Circle Oflkers, should be very helpful, 
wIllIe any money grants from Government and the District Boards 
are likely to greatly encourage this movement. 

IV. 

Anti-Malarial Work ill Town.~. 

Although this monograph deals mainly with the affairs of rural 
areas, yet it is not out of place to point out here that the necessit) 
for vigorous measures for fighting malaria and kala-azar in towns 
and municipalities is no less urgent. In fact, the comparative]y 
advanced people of Nt' towns and the municipal bodies in charge 
of such areas shouid set an example for the guidance of their less 
fortullate brethren living in isolated and far-away villages and 
hamlets. Yet there is a strange apathy in such matters evltu in such 
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large towns as Midnapore, Burdwan, Jessore and Murshidabad 
where the incidence of both diseases is as high as in any of the rural 
areas of Bengal. About three years ago concerted measures were 
adopted for fighting malaria in Burdwan town, and extracts from 
instructions which I then issued might prove useful to others who 
might contemplate similar action. I must refer in this connection 
to the splendid work whICh IS being done in the small municipality 
of Birnagar in the Nadia District. 

"The main thing as we all know is to try and destroy the 
anopheline mosquitoes. To do this we must try and get rid of 
as many of their likely breeding grounds as possible. These are, 
as we are told, weed-covered and dIrty water puddles, edges of tanks 
where weeds have accumulated etc. Our task would, therefore, be 
either to fill up, dram out or to clean Ul' as many of these as 
possible. .I:<'or this purpose, the preventive powers vested in 
municipalities to compel owners of insanitary tanks and doba.\ to 
fill them up should be freely used. The area of the Burdwan 
Municipality is roughly about 8 sq. miles, but we WIll have to pay 
attention to the country in the immediate outskirts of the munici­
pality also, so that roughly we might say that the area to be 
taken up for our campaign would be 10 sq. miles. I suggest 
that we should dIVIde this area roughly into 10 blocks. It is 
rather lucky that we will have 10 blocks, because 1 understand 
that if each likely water receptacle is kerosenised once in 10 days, 
it is po,>sible' to prev~nt these receptacles from harbouring any 
malaria-bearing mosquitoes, as the larvae are supposed to take 
10 days to pass to the stage when they are ready to tty away. 
For these 10 wards we had better have 5 sprays as suggested by 
Dr. Bentley. I understand each costs about Rs. 80 and we should 
indent for 5 at once. We should also take steps to train up gangs 
of coolies and sardars who will be entrusted with the work of 
kerosenising. I found that for an area of nearly 2 sq. miles in 
the Angus Mills at Bhadreswar Dr. Norrie was employing a staff 
'consisting of one Overseer drawing Rs. 45 per month, one Sardar 
cooly drawing Rs. 8-4 per week and 16 Gang coolies drawing 
Rs. 4-2 per week. I do not know if this scale is not somewhat too 
liberal, but in any case, I think if we have two such gangs that 
ought to be sufficient for our purpose. Dr. Bentley said that he 
had found that some of the tea plantations were carrying on 
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a.nti-malarial work with much less expense. As far as I can see, . . 
however, for this part of our work we may have to set apart roughly 
about Rs. 5,000. It may be true that kerosenising need be kept 
up in full swing only for 5 n19nths from June to October and it 
is only during these months that two gangs will have to be 
employed, yet I thmk we should not entirely neglect this depart­
ment of the work during the remaining seasons of the year, but 
ought to keep up one gang at least for work throughout the year. 

The next question to decide is where the money is to come 
from and who are the persons to be entrusted with the work. 
The municipalities ought obvlOusly to take the leading part in this 
work and should, therefore, make as big a grant as theIr funds 
wIll permit. I am sure you will also have no dIfficulty in inducing 
the chairman of the DIstrIct Board to make a suitable grant for 
thIS scheme. He will be fully justIfied in doing so as the scheme 
If successful wIll improve not only the hf'alth of the town, but will 
have a very powerful influence in Improvlllg the health of the 
whole district as well. It is also a fact that in the course of their 
daily business a very large number of people from the rural areas 
come to the town daily and thE' scheme Itself will embrace a 
portion of the non-municipal area. Besides these contributiOJ.1s 
from local bodies, I hope the people of the town will also make 
some contrIbutlOns either m the shape of annual subscriptions or 
lump sum grants. 

After providing for the funds you will have to think of the 
agency whIch wIll be employed in carrying out the campaign. I 
do not know what sort of an officer the Municipal Health Officer 
is, but I understand he has been to the War and I hope it will be 
possible to place him directly in charge of the work. No doubt the 
Civil Surgeon will give him advice, bnt he bas so many other 
important duties to perform that J do not think he will be able to 
devote much time to this work. It will be a great advantage, 
however, if we could get some young doctors in private practice. 
to take interest in the work and take charge of one or two wards. 
I also trust that you will have no difficulty in persuading all 
Government servants, sP('cially the Deputy and Sub-Deputy 
Magistrates living in the town, to take an active interest in the 
sche-me. But the most effective assistanC'e is to be expected I 
think from the student community. The students of the Burdwan 



80 tHE FOCNDATIONS OF NATIONAL PROGRESS 

Medical School will find in this work great scope for their special • knowledge and YQuthful energy. In Santiniketan at Bolepur only 
the other day I saw small boys doing a lot of work for improving 
the sanitation of the village. So, I feel sure that if we can fire their 
imagination and rouse their enthusiasim, not only tM medical 
students but the students of the colleges and schools are sure to 
give us great assistance. The thing is to find a leader who will 
have the time and ability to guide the young fellows. 

In addition to the above outline of anti-malarial work, I think 
it will be necessary to keep statistics to show the effect of the 
measures adopted by taking spleen indices of children and other 
people in different centres. Maps and charts to show different 
dol)as and tanks which are to be filled or cleaned or to be treated 
with kcl"osC'nc should also be prepared. If the Health Ollicer has 
an ofli('p of hi~ own 111 the municipal bUIldings he can make use of 
that fClr this scheme, but perhaps we want a hall where charts and 
diagrams could be hung up and where there would be room f(lt' 
occasional meetings etc." 

Now to sum up: 
(1) Thf' lead in this field of work should be given by 

Govprnment who besides carrying on investi­
gations for discovery of proper remedies pte. 
and laYll1g down a definite line of policy, should 
abo make adequate money grants to ('nahle 
comprehensive measures to be adopted. 

(2) District Boards should make adeqllat~ allotments to 
the limIt of their resources for this all­
important work. 

(i1) Large schen1Ps of bonification should only be under­
taken after full expert investigation and when 
their value as useful irrigation schemes for 
agricultural purposes is accepted beyond 
reasonable doubt. 

(4) Power should be taken by special legislation for the 
provision of adequate waterways in all railway 
embankments and for filling up all railway 
burrow pits. 

(5) The Provisions of Act VI should be fully utilized 
f~r the improvement of drainage and the 
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resuscitation of decaying rivulets and water 
channels. 

(6) Attention should be concentrated ·on minor schpmes 
for improvement of drainag~ clearance of 
jungles etc., and for bringing all jungle cleared 
sites under cultivation. 

(7) Medical and curative work should go hand in hand 
with preventive and sanitary work 

(8) The village self-governing institutions, the Union 
Boards, should be utilized as far as practicable 
to serve as nucleus for health work in villages. 
All voluntary and co-operative health associa­
tions should as far as practicable be grouped 
under Union Boards. 



CHAPTER V. 

I. 

Sufjiriellc?I of Dr'inking Watr1'-a Prima1'Y !iced. 

The problem of water-supply for drinking purposes is of 
great importance, because sufficiency of pure water is one of the 
primary needs of human existence, and nothing has such a direct 
and vital influence on the health and physical well-being of peop,le 
in tropiral countrie& UH drinkIng wa1er. Nothing impre&sed me 
more painfully in my tours in the interior of the Bankul'a, Midna­
pore and Burdwan districts than the want of drinking water in the 
majority of villages in thesE> districts, In many places I found 
people actually drinking muddy water which is unfit even for the 
consumption of cattle. As the result of my experience. in different 
parts of Bengal I am of opinion that there is no need which is 
more keenly felt in rural areas than the want of good drinking 
water, and I am also convinced that most diseal'>('s and epidemies 
can be traced to the use of polluted drinking water. The ordeal 
through which the people of rural areas have to pass in seaSOllS of 
exceptIOnal drought and the direct connection of water scarcity 
with epidemics of cholera and other diseases were brought into 
painful relief in the Birbhum di&trict during the year 1924. In 
submitting my report on the cholera epidemic of that district I 
pointed out that al i the &our('es of water-supply had either been 
exhausted or had dried up, leaving only a few mud-holes with 
impure greenish-looking water and even this "poisonous solution 
of foul organic impurity and a liquid misnamed water," as 
described by Dr .. Bl'ntley's Assistant, was threatening to disappear 
in most places, 

D1'ffl'/'('nt Sourre,~ of Wate1·-Supply. 

The physical configurations vary considerably in the different 
districts of Bengal. Those of Western Bengal fall principally 
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under tWQ heads ;--firstly, those of the deltaic and alluvial tracts, 
and secondly, those of the undulating l'ldges of rocky and laterite 
sOil, being continuatlOns of the Chotanagpur plateau, Most parts 
of Blrbhum, Bankura and the westprn parts of Midnaporc, the 
Asansol ~ubdivlslOn of Burdwan, and a part of the Arambagh sub­
division of the Hooghly dIstrIct are of the latter class, whereas 
almost the whole of the Pre'udency DIvIsIOn as well as the district 
of Howrah, parts of Hooghly, and the Tamluk, Contai and Ghatal 
'subdivislOns of Midnapore are of deltaIC and alluvIal character. 
The scarCIty of water as a rule IS much more keenly felt 111 the 
laterite and rocky portlOns than 111 the deltaIc and alluvial areas, 
chiefly because of the arid charactcl' of the sOlI, and Its lack of 
natural mOIsture Runnl11g stream'!, wells, tanks and, in some 
parts, embankment" or bundhs form the bources of water-supply 
111 these parts Wells are used almo'lt exclusively for drl11king 
purposes, whereas tanks arc used both for Irrlgat IOn and drl11kl11g, 
although some tanks ,1re III ordmary seasons kept reserved for 
drlltkll1g purpoc;e'l The water of bundhs and embankments are 
generally used for llTlgatlOn, but m cases of necessity also for 
drinkmg Both tanks and welle; can be SUItably excavated m the 
undulatlllg ,1l1d rocky portIOn ... , and advantage can also be taken of 
the peculIar configuratIOn of the country III these parts by puttmg 
up bundhc; III a comparat]\(>ly low-Iymg part, so that th(> water 
from the catchment area of the higher P'\rLs c,m be SUItably stored. 
A large number of sllch bundhs arc to DC found III Bankura and the 
western portIOns of Mldnapore, and there IS a fall' number in 
Blrbhum albo. In the deltaJ(, porhonb in Western and Eastern 
Bengal It is comparatively easy to dIg tanks, and tanks form the 
usual sources of water-supply of these areas. The water of 
rivers and rivulets IS also largely used for drmkmg purposes, c.g. 

the Hooghly and Its trIbutaries and the small hIll streams of 
Bankura and Birbhum dIstrictS. But these latter streams become 
dried-up beds of sand for nearly mne months of the year, and 
temporary wt>lls have to be dug 111 the beds m order to get to the 
water level and to find any supply of water. • 

The comparative adequacy or inadf'quacy of water-supply in a 
particular area depends on a variety of causes ; the affluence of 
the people, the manner in which public-spiriten zamindars have . . 
helped the lalyats to excavate tanks and set up bundhs and, much 
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more, in the way in which the existing wells, tanks and Qundhs 
have been preserved and kept in a state of usefuln~ss. For, the 
important point to remember is that water-supply is so inadequate 
not so much because sources of water-supply do not exist in suffi­
cient numbers, but because in most cases they have been thoroughly 
neglected and are at present perfectly useless for drinking pur­
poses. Another fact which explains the inadequacy of the supply 
of drinking water is that in most districts the same tanks are used 
not only for drinking purposes but also for purposes of irrigation, so 
that in a year of drought thoughtless and selfish people very often 
exhaust all the water of their tanks in irrigating their fields, 
without any thought of their own needs and the needs of the public 
as regards drmking water. This was the case in many parts of 
the Birbhum distriC't in 1924, where water famine was mostly due 
to the tanks being run dry by their owners for saving their crops. 

Causes of Drtcr-ioration. 

As regards the causes which have brought about this unsatis­
factory state of affairs, they must be traced chiefly to the desertion 
of rural areas by well-to-do people for economic reasons as also 
because of the growing unhealthiness of the villages. The spirit of 
religious and charitable benevolence which in the old'days prompted 
zamindars and other well-to-do people to excavate tanks for public 
purposes has now practically passed away. In the place of such 
people owning and looking after their own tanks we have now as a 
rule a number of co-sharers and co-proprietors, some of whom are 
dead, most of whom are absentees, and joint action for the 
improvement of such tanks in most cases becomes practically 
impossible. The greed of impoverished land-owners who are glad 
to increase their khamar or raiyati lands by including the beds of 
dried-up or partially silted-up tanks is also another potent cause 
of th~ gradual disappearance of tanks. The Collector of Burdwan 
stated in his report that fewer tanks are excavated now-a-days 
because of the increased cost of labour, the high salami demanded 
by landlords for granting permission to dig tanks who previously 
encouraged such works of public utility by charging only a nominal 
fee in the case of khas lands and imposing no restrictions whatever 
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in t~e case of mal lands. The Collector of Midnapore pointed out 
that "the lack of public spirit generally and in particular the 
anxiety of the owners of tanks to retain the tanks exclusively for 
their own purposes, including the rearing of fish and bathing, are 
also important factors. The ignorance of the people who persist 
in fouling such tanks as exist also tends greatly to their deteriora­
tion." 

II. 

How to Effe('t ImlJr·01)(,nIen t. 

The direction::; in which improvement can be effected iu tbe 
existing state of water-supply would be, firstly, by improving exist­
ing sources, and, secondly, by creating new sources by the excava­
tion and construction of suitable tanks and wells. Private sources 
of water-suIJply can only be utilis('d for public purposes by the 
leave of the persons owning and having proprietary rights over the 
property. It may be true that in almost all villages there are one 
or two tanks and also wells, which although belonging to private 
people are freely used by the public, but it is doubtful how far the 
public have acquired any legal right of user over such sources of 
water~supply. The different ways in which existing sources can 
be better utilised for public purposes would, therefore, be :-

(1) By encouraging or compelling, under some provision 
of law, owners of such tanks or wells as are 
used by the public to clean, re-excavate and in 
other ways to improve them. 

(2) By helping private proprietors of tanks to re­
excavate and improve tanks by giving financial 
assistance to them on their entering into a 
legal agreement to allow the public to use 
them. 

(3) By local bodies taking over private tanks either 
as a gift or under any special conditions and 
improving them. 

The District Board of Midnapore adopted the policy of 
making grants to pl'ivate own!:!!"s to re-excavate their tanks on 
their undertaking to allow the public to use such tanks and agree-



R6 THE FOUNDATIONS OF NA nONAL PROGRESS 

ing to some other condItions. This policy has the advant~e of 
comparative cheapness, as it would be possible to improve a far 
larger number of tanks in this way than if the Board has to find 
the whole cost of excavating a tank. B~t there is a risk of the 
interests of the public gradually falling into the background or 
being forgotten altogether, nor is there much security regarding 
the future upkeep and maintenance of the tanks, 

As regards requiring private owners to improve their own 
tanks under sanction of law, or otherwise, in the draft Amendment 
Bill of the Local Self-Government Act it was proposed, that with a 
view to improving rural water-supply, power should be taken 
for DIstrict Boards to serve requisitions on the owners of private 
tanks and wells which are used by the public l'equiring such 
o~Tnl'rs to improve VI re-excavate such tanks or wells. Where 
the owner is ul1willmg to incur this expenditure, it was proposed 
that the District Board should be authorized to take possession of 
the well or tank and to undertake such improvement at its own 
cost, the expenses incurred remaining a charge upon the property. 
It was also proposed to vest Union Boards with similar powers to 
be exercised under the supervision of District Boards. It appears 
that the Conference of District Boards held in 1923 although it 
accepted th(, principles underlying the proposed measure was 
unable to come to a final decision, Hnd that in the opilllon of the 
Legal Remembrancer the proposal was found to be fraught with 
legal and practical difliculties, The chief difficulty which I ('an sec 
is that even if the Board were to compE'1 the owners to clean up a 
tank, they could hHrdly cOl1llJel the ownHS to allow the public to use 
the tank, and therefore the advantage of such legislation would be 
very limited. In fact, 11l casel:> where the public use a tank by the 
tacit permission of the owners any legal compUlsion may induce 
the owners to create difficulties where none exist at present. 
Nevertheless, I think it would be useful if District Boards' and 
Union Boards were empowered to require private owners to clean 
up insanitary tanks. Even if the owners of these tanks could not 
be compelled to allow the public to use these tanks, yet the improve­
ment of such tanks is bound to have a certain amount of beneficial 
effect. Power should also be given to local bodies to acquire tanks 
for sanitary purposes. The safest and most desirable line of 
advance would, however, seem to be for the District Board to 
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encourage private parties to make free gifts of tanks or suitable 
sites ll.nd for the DIstrict Board to improve and excavate tanks. 
ThIs pollcy was pursued wIth much success by the DIstrict Boards 
of Rangpur and Dacca. Another way in whIch DIstrIct Boards 
can help. would be to el1courage the formatIOn of co-operative 
societies for the Improvement of tanks. In the case of Irrigation 
tanks this scheme hd.S already met WIth great succes<; 111 several 
dIstrICts, but there IS scope for far WIder development. And when 
a tank IS excavated, may be prlmanly for IrrIgatIOn, ordmarily 
there should be no bar to ItS belIlg used for dr111klllg purposes, 
provIded the tank IS kept faIrly clean 

As regards new sources, the kllld of work WhICh Will be most 
HUltable to dllY p,trtIcuiar localIty WIll have to depend on local 
Clrcumstal1ces In some parts wells are unSUitable and 111 most 
plaees thel e I'> not th(' "lame wllIlllgness to use the water of wells 
;1<; that of much dll·twr and m:;"untary tanks. But for our purpose 
obvIOusly It Will be better to encour,tge "larger use of wells, and 
the con<;tt uehOll of :;,ultable wells for drmkll1g water should form 
the mo"t Important portIon of our programme. Tube-wells no 
doubt would 'I'- Ideal III many rl'specis, but there are two Important 
drawbacks-the first IS that tlwy are not sUItable to every locality 
and money may be wasted m attemptmg to get tube-wells where 
either It )S ImpOSSible to get good sub-soIl water or only at depths 
which WIll make the cost prohIbItive for practIcal purposes. The 
second difficulty IS that 111 the case of Iron tube-wells, pumps and 
other pal t<; are liable to get out of order and unless they are cons­
tantly looked after and there 1<, a competent mtstry 111 charge, they 
WIll soon be qUIte useless 111 rural areas. There is no doubt, 
however, that much public 111terest has been aroused 111 connection 
WIth the tube-wells and much practIcal experIence has already 
been gamed. Tube-wE'lls may now be sunk WIth greater confidence 
in areas where sub-soli water IS eaSIly available. 

The Proper PolICY to Follow. 

Now in order to improve the existing sources of water-supply 
and to crtlate new ones, it is obvious that satisfactory progress can 
only w made if there IS a clear line of policy, and if there Is 
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whole-hearted and effectual co-operation between the 'people, the 
'local bodies, and the Government. It is true that hitherto tM duty 
of improving rural water-supply has devolved primarily on the 

, District and Local Boards, but unless on the one hand sufficient 
funds are placed at the disposal of the local bodies by Government, 
and on the other the people themselves who are to be benefited by 
these works evince a lreen and practical desire of helping such 
schemes by suitable contributions of Jand, money and, if need be, 
of manual labour, it is clear that the vast problem of the adequate 
supply of water to the rural areas of Bengal cannot be satis­
factorily solved. It is because these conditions have hithertob een 
so inadequately realised that progress has been so disappointing. 
Indeed, there are some who, like Dr. Bentley, hold that having 
regard to the vastness of the problem and the difficulty of creating 
nny impressioll with the funds which District Boards and even 
Government can devote for this object, it would be wise to with­
hold expenditure altogether from public funds for rural water­
supply. Such a view, however, would be opposed to the avowed 
policy of Government of encouraging District Boards to exert 
themselves to the limit of their resources to improve the water­
supply of rural areas and to the provision of the Local Self­
Government Act (Sec. 88) which expressly empowers District 
Boards to undertake the improvement of the water-supply of 
rural areas. We should also remember that the present position 
is not so much that there are no sources of water-supply in rural 
areas, but that they are in a decadent and neglected condition 
and the people have to be encouraged and shown the way to 
improve them and mamtain them in proper condition. Besides, 
however colossal the task, there is no questio::J. that even the 
addition of a few better sources of water-supply in a Union every 
year adds appreciably to the comfort and well-being of the 
people from whom the public works cess and road cess are 
realised. Lastly, an abandonment of the present policy of 
Government which has for its main objective the encouragement 
of the people of rural areas to help themselves in the matter of 
water-supply by small monetary doles and the throwing of the whole 
responsibility on the people of the villages themselves, is sure to 
lead to stagnation and inaction in this matter, and nobody will 
deplore such a result more than Dr. Bentley himself, for the 
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provision of pure drinking water is admittedly the very first and 
almost the most important step in rural sanitary reform. 

There are several reasons which explain why tiIl quite IateIJ 
District Boards were not able to make any matcri'al advance it 
improvins or augmenting the supply of water. The most impor­
tant, naturally, was the need of funds. B£'fore the making over of 
the Public Work Cess to District Boards in 1913-14, even with the 
25 p. c. augmentation grant the majority of the Boards were in a 
very greatly embarrassed financial position. The bulk of the 
money was required for roads and communications of the district, 
and what was Ipft ov£'r had to be shared between medical and 
educational institutions, samtation and watf'r-supply coming in for 
a very small share of the Board's resources. Matters, however, have 
improved since the decislOll of Government to make over the public 
works cess, but eV(lU now the income of most District Boards is not 
sufficient to grapple seriously with the problem of rural water­
supply. Another difIlculty was that besides District and Local 
Boards, there were no other lqcal rural organizations whose assis­
tance could be counted upon either for financial contribution or for 
the execution of these works and thelr proper maintenance and 
future management. The Vlilagf' Self-Government Act of 1919 
with its scheme of Onion Boards has removed that want. What 
is wanted now is that the UllIon Boards should be utilised to the 
fullest possible extent in solving the problem of rural water-supply 
and it is this view which has also been accepted by Government 
in their most recent circulars on the subject. Another important 
reason has been the want of any definite policy of District Boards 
in this matter. Nor can it be Said that beyond pas'Iing occasional 
resolutions on the omissions of the Diqt1'lct Boards in this 
matter and requiring them to have a VIllage to village census 
made of their water requirf'ments. Government laid down any 
strict line of policy for the gUldance of the Boards or gave them 
any special encouragement in this matter by SUitable money grants. 
Lastly, the stimulus of intelhgent and helpful public opinion was 
also absent. Fortunately, all these retarding influences are now on 
the wane. The re<:ent definite instructions of Government requiring 
District Boards to spend 33 p.c. of their Publtc Works Cess and 
the whole of their augmentation grant on sanitation and water­
supply have had the most salutary results. The Government have 
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also encouraged District Boards to take loans on reasonable rates 
of interest for carrying out their programme of water-supply. 
When I was in charge of the Burdwan Division, the District 
Board of Birbhum with its u.mal enterprise was the first to take 
advantage about the year 1921 of this offer and a loan of ~s. 50,000 
taken by the Board from Government was most usefully utilised in 
extending sources of water-supply m the most needy parts of the 
district. Similar action had recently been taken by the District 
Boards of Khulna and Jessore. 

Pres( lit Policy 0/ COI'c/'nmrllt. 

In the year 1924-25, Government wisely decIded to take another 
important step in furtherance of theIr policy of encouragmg local 
effort and ivtImated their intentlOn of making gl'ants aggregating 
Rs. 2,50,000 per anllum during the succeeding five years for stImu­
lating local effort in supplying pure drinkmg water in rural areas, 
The importance of this decision lies m the fact that It marks a new 
line of pohcy, indicating that Government propose to take some 
share of the financial burden with the obied prmcipally of 
encoul'ging local bodies and the people of the villages to discharge 
their duties adequately in thl~ matter. The wisdom of this policy 
of Government IS amply demonstrated by the results which have 
obtained in j hE:' five districb of the Presidency Di ~ision, for instance, 
which received grant::; of Rs. 20,000 in 1924-25, and Rs. 75,000-
in thE:' year 1925-26 and again in 1926-27. The Commissioner 
distributed the grant almost equally among the dtstricts, i.e. 
Rs. 15,000 to each district. Schemes were prE:'pared by the District 
Magistrates in consultation with the Dbtrict Boards and th(> 
Subdivisional Officers and in most of the districts the District 
Board in addition to carrying out It~ own water-supply pro~ramme 
supplemented the Governmellt grant by an E:'qual amount, and the 
local people contributed a like sum. In 192;-)-26 alone the district 
authorities were thus able to construct 6 tanks and 81 tube-wells 
in the 24-Parganas, 71 wells in Nadia, 3 tanks and 66 wells in 
Murshidabad, 4 tank; and 39 WE:'lls in Jessore and 18 tanks ill 
Khulna. The projects for 1926-27 were prepared with greater 
care in the light of the experience gained in the previous year, 
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and it is expected that better progress has been mad(> in the course 
of the year which has just closed. 

As regards the co-operation of the people. the advice of 
Government that allotment should he made only as a stimulus to 
local se1:~-help, deserves special attention. As Chairman of thE' 
District Board I made it a rule, both in Rangpur and Darca, in 
casps of applications for excavation of tanks, that the applicants 
should bear a portion of the initial cost and make over the land 
free to the District Board, the tank thus becoming the property 
of the District; Board. It is gratifying to I('arn that Union Boat'dEl 
in many distri"b arC' trying to raise money by taxation and 
otherwise to supplement thp District Boal'd grant for water­
supply, hnd the respOl1»e of the people has been most grati­
fying. 

As regards the f'xart proportion ir. which the CORt can be 
equitably diVided betwe(,11 C:overnment. lo('al bodiae and the 
persons to be benefited by the schemes, thi5. WOUld, I think, have 
to depend a great deal on the rircumRtan('('s of the locality 
cOl1eerrH'd and the financial solvency of the local bodieR. If in any 
caSl' the p('ople of the locality are not able to find their share of the 
contribution in money, they ought to b(' able to contribute free 
labour, speCIally as tank and Wf'1I ('xcavatioll takes place during 
the slack season of the agricultural year. I do not think, however, 
that any useful purpoge will be serwd by laying down any hard 
and fast rule. The available Government grant for water­
Rupply should be distributed according to Divisions, on the 
basis of the area, the pecuniary circumRtances of the population 

• and the cost of construction of tankll and wells. After the divi­
SIOnal gri'.nt 1S made, the best course would be to leave the Commis­
sioner to divide the grant amongst the severa) districts in consulta­
tion with the District Magi:;trates and Chairmen of the several 
District Boards. I have no doubt that the Commissioner in distri­
buting these grants to the different districts will look to 1 he needs 
of the district concerned, the financial resources of the District 
Board and the extent to which District Boards are prepared to uti­
lise their available resources in this matter. No doubt, it would be 
useful to lay down a general standard, as it will help people to 
understand under what conditions they can expect assistance of 
the District Boards and of Government ill this matter, But in· 
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practice there is bound to be large deviations and these matters 
might well be left to the discretion of the local officers. • 

As regards the 'agency for the distribution of these grants, it 
is a matter for congratulation that this water-sllPply grant is 
being distributed through the District Officer, as it enables him to 
guide the activities of local bodies and the people in removing this 
primary need of the people. As I have elsewhere pointed out, the 
position of the District Officer has heen very seriously affected by 
his dissociation from the administration of the District Board, and 
the more the opportunities are found for the distribution of special 
grants through the District Officer the better, for not only would 
that go some way in stabilising the position of the District Officer, 
but it would also ensure the most efficient and economical expendi­
ture of the gr~nt itself. The District Magistrate commands the con­
fidence and respect of the people of his district to an extent which 
no other ag&llcy in the district does, and he has the advantage of 
having his Subdivisional Officers and Circle Officers to help him to 
draw up schemes and supervise their execution. The District 
Magistrate 1S also 111 the best position to encourage Union Boards 
to take upon themselves the responsibility, if not for finding the 
major portion of the money, for the execution of these works by 
their own members and officers and for their maintenance and up­
keep atter completion. 

III. 

Puture Maintenance. 

For, it is obvious that great emphasis must be laid on the 
parumount lmportance of the proper mamtenance of these works. 
Equal attentIOll must be paid to the protection of the works 
against damage and pollution as to thelr future upkeep. As 
regards the first, 1t should be made the rule that as soon as a tank is 
excavated its banks should be enclosed suitably, and as soon as a well 
is sunk it should also be provided with a suitable enclosure. These 
works should vest in the Union Board which should maintain a 
register for them. There should be a column in the register for 
entering the remarks of inspecting officers. A sign-board should 
be put up at each work declaring it to be reserved for drinking 
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water and warning the public against damagmg or polluting it. 
It should be the duty of the village chawkidar to tak!> care of the 
public tanks and wells in his mahall(l and to promptly report to the 
Union Board any cases of pollution and damage. The local body 
should unsparingly prosecute the offenders in such cases. 

The queshon of future upkeE'p of tanks and wells is sonw­
what more complicated. If the policy and programme adopted 
recently is carried to its logical conclusion, the number of tanks 
and wells in the area of a Umon wIll soon be very large and the 
charges for frequent repaIrs of tube-wells, qUlllquennial repaIrs of 
masonry wells, aud septenmal re-excava1 ion of tanks WIll be bE'yond 
the ordmary means of the Union Board It will perhaps be 
neceggary to levy a Welter cess hke the water-rate in municipalIties. 
It IS to bE' hoped that WIth the spread of mass educatIon, the 
vIllagers", III soon reahse the importance of the ~mpply of pure 
drmhlllg water and WIl! agree to tax themselves for thi'! purpose. 
As the VIllagE' Self-Governmt>nt Act doe~ not "pecIfically provide 
for the ImposltlOn of a water-rate adequate prOVIsion should be 
made for this An amendment of sechons 27 and 37 of the Act 
might be necessary. 

To sum up 
(1) The re'>pollbIblhty for adequate supply of drmking 

wat('r III VIllages should now vebt primarily 
III lJlllon Boards and the people of the villages 
concerned. 

(2) They should, howE'ver, contmue to rE'ceive every 
aSSIstance, financial and otherwise, from 
Government and the DIstrict Boards concerned. 

(3) The proper mamtenance and upkeep of all sources 
of water-supply m the VIllage, should receive 
as much attentIOn as the construction of new 
works. 

(4) A small water-rate for rural areas, to be leVIed by 
the Umon Boards under an amended provision 
of the VIllage Self-Government Act, will be 
very deSIrable. 



('HAPTER VI. 

1. 

Importanre of the Agricultural Indu8tr y. 

It would s€'em almost sup€'rfluous to dilate on the Importancf' 
of the agricultural industry in th€' economic scheme of IndIa. Even 
in Europe it is still the most important 111dW:ltry, whether 
mea:mred by the vulue vf its produrts or by the number of persons 
employed in it. Its Importance came into special prolninencf' 
during the recent world war, and as a result, Great Britain and 
most of the European countries are giVlllg more and more attention 
to-day to the development of their agricultural rp'lources In India 
more than 72 per cent. of the entIre populatIOn IS dependent on 
agriculture, while 111 Bengal agriculture IS thE' dIrect means of 
support of no les,', than 77'3 per cent. of the total populatIOn. 
Moreover, thf' maiority of others who depend on industries, such as 
the manufacture of Jute, are abo indIrectly dependent on thIS basic 
industry for the supply of theIr raw materials. At the last census 
ordinary cultivators in Bengal llumhE'red 9,274,927 workers and 
21,268,653 d(lpendents, so that the total numDer supported by agri­
cultUre was found to be 40,543,:'80 out of a total population of 
47,592,462. It is the form of industry whIch is perhaps the most 
suited to thf' heal1 h of the pE'ople and the climatic condItions of the 
country. Mor('over, there is a remarkable parallelism between 
agricultural prosperity and hf'alth conditIOns, and the decline of 
agriculture in any part of the country has been ll1variably followed 
by the prevalence of disease. From this point of view alone agri­
culture should be entitled to the greatest respect in India. And 
undoubtedly the form of indu<;try in which improvements will bear 
the most immediate and abundant fruit in India is agriculture. It 
is necessary, however, to lay emphasis on one important considera­
tion. Although the importance of this basic industry and necessity 
of the concentration of all our available resources to the development 
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of agriculture cannot be overestimated, yet we should not lose sight 
of the fact that India, if she wishes to take her rightful place 
amongst the dch and progressive countries of the world, must 
develop her mining and manufacturing industries as well. A 
substanti;tl advance in the manufacturing industries, however, will 
depend on the development of the material resources of the mass of 
the people. As we have just said, thE' surest and quickest way of 
improving the economic and mat('rial condition of the people and 
securing an advance towards a higher standard of living lies 
through agr;culture. With the level of individual wealth and 
intelligence so low rlS it is lo-da~ we cannot hope to see the energies 
of any l'ubstantiaJ portio)) of the populnHoll 10 be diverted to the 
successful exploitation of 111anufacturmg' industries. The dovelop­
ment of tht"' agricultural industry, thel"t'fol't', holds the key to the 
('conomic progress of tlw country ill ('very spheJ'e. 

Scope fol' Impi OV( 1}/( /1t. 

It will not serve any useful purpose to enter into a discussion 
of either the comparative prosperity of the agricultural industry to­
day and in tlte pre-British period, or to compare the efficiency of 
the Indian agriculturist with that of his brethern in other parts 
of the world. Nobody doubts, however, that there is vast scope 
for the improvement of Indian agricultUre as found lo-day, both 
in extensive and intensive directions. Roughly speaking, only 
about 222,825,000 acres, i.e., 3G per cent. of the total area of 
British India, is under cultivation, whereas the area of culturable 
waste other than fallow and of current fallow is no less than 27 
per cent., or in other words, only 57 per cent. of the total 
culturable area is now under cultivation, and it would thus be 
possible by the expenditure of labour and capital, particularly in 
the direction of extending irrigation facilities, to almost double 
the extension of cultivation in India. In Bengal, during 1922-23 
the current fallows amounted to 4,669,962 acres, whereas cultur­
able waste other than fallow amounted to 6,166,648 acres, or in 
other words, thtlre were available altogether 10,836,610 acres for 
extension of cultivation. 

Similarly as regards yield, the produce ot the Indian fields 
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compares very unfavouably with those of other countries. Taking 
some of the principal crops we are told that whereas the'yield 
per a('re of rice in Japan is 3232Ibs., in Egypt 2610, in India it is 
only 1336 lbs. Similarly, while an acre yields 1861lbs of wheat 
in the United Kingdom, 1318 in Japan, and 1496 in Egypt, the 
yield in India is only 617 lbs. There is also no room for doubt 
that with the application of proper manure a.nd an improvement 
in the methods of tillage, it is possible to very greatly increase 
the productive capacity of our soil. As results of experiments 
carried on in various parts of India, it can be safely asserted that 
the productive capacity of our fields can easily be doubled. Howard 
points out that by the combination of a more efficient plant with 
more improved methods of agriculture the yield of sugar ClOlne, for 
instance, which is ordinarily 33 mds. of sugar to the acre in the 
U l1iLeu Provinces, can be increased three-fold and 100 mds. of 
country sugar obtained from an acre. If the total allllual value 
of the agricultural produce of Bengal is calculated roughly at 150 
crores, and if by the aid of scit!nce and the application of capital 
cultivation could be extended, more eHicient plants introduced and 
the productive capacity of the &oil enhanced, so that the agricul­
tural produce could be mcreased by even half as much, we can 
imagine what an enormous advance in the wealth of the country 
that will mean. 

The Present Positioll 0/ the Agricultural Industry. 

The normal area sown in Bengal as shown in the report of 
1925-26 as 25,823,300 acres. The principal crops of the Province 
may conveniently be dlvided according to the two great agricultural 
seasons into the kJwri/ or monsoon crops, and the rabi or winter 
season crops. From another point of view the crops may be 
divided into two groups-the food crops. the cereals and pulses 
which feed the people, and the money crops by which mainly the 
cultivator pays the rent and purchases the necessaries of life. 
In Bengal, the monsoon or the wet season crops and, to a less 
extent, the food crops are by far the most important. The normal 
area under paddy is shown in the same report to be 24,570,500 
acres, while the area under jute was 2,310,300 acres. Bengal 
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stands first amongst the rice-producing procinces of India, the 
area-under rice in Bengal being equal to that of Madras and 
Burma combined. On an average, 17,000,000 mds. of rice are 
exported from the Province. Jute is practically a monopoly of 
Bengal, though small quantities are also grown in North Behar 
and Assam. The best jute is grown in a narrow strip of the country 
on both sides of the Brahmaputra in Eastern Bengal, the excellence 
of jute in this tract is attributable to the well-drained and fertile 
soil and the abundance of clear water for retting the jute. Last 
year 17,317,797 mds. of raw jute and 11,724,692 mds. of gunny 
bags were exported from the province. The normal for oil-seeds 
is 1486,8000, for sugar only 264,600, for cotton 52,200 and for 
wheat 162,000 acres. 

Cattle power is almost universally used both for ploughing 
and taking the produce of the field to the market. The implements 
used are mostly of wood, though the ploughs are usually tipped 
with iron points, and Iron ploughs are also coming into use very 
rapidly. The levelling beam is almost universally used in prefer­
ence to the harrow and the roller. Hand implements consist of 
various SIzes of hoes, the best known of which are the kodali and 
khur1J1. On the whole, the cultivation and tillage are suited to the 
physique of the people and the cattle power availa.ble, although it 
cannot be dellIed there IS conSIderable room for improvement. 

The cultIvation of the SOlI is at present carried on by three 
classes of people. Of these the vast majority are practical owners 
of the land which thpy cultIvate, although they have to pay some 
rent to the;r lan::llords. There are SID.llJ patches of khamar lands 
in the khat; pos'les"ion of the landlords themselves which are culti­
vated by hIred labourers. In a few cases, again, gentlemen farmers 
have sprung up who cultIvate their own farms through the help of 
hired labour. The other class of cultivators are the bhagidar or 
adhidar, who cultIVate other people's lands and receive a share 
of the produce, generally half. They have no rights to the land 
and are really a class of labourers who are paid wages in kind. 
As stated above the V8'1t majority of the cultivators are persons 
who practically own the land although they have to pay rent. The 
rent varies from Rs. 2/- on an average for ordinary crops to Rs. 10/­
for special. crops as betel groves. The cultivators generally do m0st 
ot the work of cultivation themselveS, although the more prosperous 
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amongst them engage labourers to help them to sow their 'fields 
and reap their harvests. It· was found in the last census-that 
there is one hired labourer on the land to every five who cultivate 
the land themselves. These cultivators are practically the owners 
of the land, and have what is tpchnically known as ofcupancy 
rights. They cannot be ejected except for non-payment of rent 
and for rendering their lands unfit for cultivation, and their rent 
can be enhanced only under certain conuitions and for definite 
reasons. Their position, therefor!:', approximates to some extent to 
that of the "peasant proprietors" of Switzerland and France, and 
thus the incentive to improve their holdings, which a knowledge 
of ownership imparts, IS not altogether lacking amongst them. But 
unfortunately in the majority of cases their holdings are so small 
and their resources so limited that they are not in a position to 
carry out any improvements, or, in fact, to keep their lands from 
detRriorating in fpriility. Not only is the Bengal peasant's holding 
comparatively small, but his fields have a comparatively much 
smaller outturn. Add to this the uncertainty of the rainfall and 
the vicissitudf's of the season, a normal crop in Bengal is only 
from 10 to 12 annas of the full crop and there is a complete or 
partial failure of crops every fourth year. A deterioration in the 
sanitary and health conditions is also visible in most parts of rural 
Bengal. All the above circumstances account for the low level of 
prosperity amongst the majority of our cultivators, their indebted­
ness, and the absence of any resisting power amongst them, caused 
by the absence of any reserves. 

Fortunately, however, some improvement is visible in the 
condItion of our agriculturists. There cannot he any question that 
the price of agricultural commodities has greatly increased during 
the last decade, particularly since the world war. The price of 
paddy which used to be on an average about Rs. 2/8/- per maund 
has now risen to Rs. 4i8i-, and in thf' case of jute there has bee}1 
a still more remarkable rise. Even not taking into account 
the phenomenal prices (Rs. 25 per maund and upwards) which 
jute commanded for some time in 1926, it may be safely 
said that the level of the price of jute has risen from about Rs.4/­
or Rs. 5/- to Rs. 10/- a maund. The rise in the value of agri­
cultural crops has been reflected in a steady increase ilJ, the wages 
of agricultural labour, which has risen from an average of annas 
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6 to 8 to an average of annas 12 or Re. 1 per day. Unfortunately. 
there-has not been any permanent advance in the material pros­
perity of the agricultural classes proportionate to the rise in the 
value of the agricultural produce. This has no doubt been partially 
due to the improvidence, thoughtlessness, and want of education 
amongst the agriculturists. It has also been due to the fact that 
on account of the want of proper organization of the agricultural 
industry the producers themselves have not been able to get as 
much of the share of the profits as they might have, and a dispro­
portionately heavy share has been appropriated by middle-men who 
intervene between the producers and the manufacturers. To 
improve the material condition of the agriculturist first of all his 
efl'iciency as a producer must be enhanced. He must produce 
better crops and more crops from his fiplds. Even admitting that 
the Indian agriculturist has inherited a knowledge of tillage and 
husbandry which according to expert" like Voelcker are sufficient 
for the practical needs of his vocation, yet there cannot be any 
doubt that the outturn of his fields is comparatively very poor and 
modern appliance~ and up-to-date methods are likely to add greatly 
to his income. The improvement of irrigation facilities is also 
likely to bring thE' most immediate relief by making the cultivator 
more independent of the vIcissitudes of the season than he is at 
present. It IS also obvious that it would be a great adva~tage if 
the average cultIvator had a httle more land to cultivate than he 
has now. Constant subdlvi&ion, due no doubt to the gradual 
increase 111 the number of those who have to depend on land for 
their livelihood, is tending to decrease holdings to a size which 
makes its cultivation more and more unremunerative. A deflec­
tIon of some portion of the heavy burden which land has now to 
bear is urgently called for, and this end can best be achieved if 
some other rural industries, such as hand-loom weaving and 
::.pecially dairy farming, are opened up for the villagers of Bengal. 
Not only will such cottage industries find occupation for a portion 
of the population which has now to depend on agriculture, but 
those depending on agriculture will also be able to supplement 
their income by pursuing such subsidiary industries in their leisure. 
hours. A check on too rapid a growth of the agricultural popu­
lation would also seem to be most desirable. Above all the industry 
must be organized so that the producers will be able to keep a 
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larger share of the profits. With this brief account of the present 
position of the agricultural industry we may now proceed to des­
cribe the directions in which improvements are possiblE', and 
examine the means by which our object can be gained. 

II. 

Factors of Agricultural P/,oflrcRx. 

We may follow the classical analysis of the elements necessary 
for the production of agricultural wealth into land, labour, and 
capital. From another point of view we may classify these factors 
under the two hea.ds of physical and huma.n conditions. 

In speaking of land, therefore, we might ileal with all the 
physical concomitants necessary for the production of agricultUl'al 
wealth. These may roughly be described to be ;-

1. The soil, 
2. The seed, 
3. Suitable moisture, and soil-aeration. 

We must have fertile soil, good seE'd and sufficient moisture 
and soil aeration to secure a good harvest. The natural fertility 
of the Indian soil is wonderful. Other physical advantages of 
ample sunlight and bountiful rainfall have made it possible for 
the same fields to yield ungrudgingly crops year after year for 
centuries past, without rest and with comparatively little help 
from man. But wi th the gr'owth of population and the decay of the 
indigenous industries of the country a steadily increasing burden 
is being thrown on the soil. No adequate measures have, in the • 
meanwhile, been taken to replenish the exhausted natural resources 
of the soil,. while the prevailing poverty and ignorance of the 
agricultural classes makes difficult the adoption of advanced 
scientific methods of tillage. While in Europe more is being paid 
back to the soil than is being taken out of it in crops and thus the 
soil is being continuously enriched, in India there is a steady 
deterioration of the soil owing to the lack of manure and the 
uninterrupted cUltivation of exhausting crops. The inevitable 
l'esult is that a decline of the agricultural industry is visible in 
most parts of Western Bengal, and for some time there was a 
steady decline in the cultivated area in the Bu;dwan Division. 
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How to improve fertility of the soil. 

We must consider first such proposals which aim at the 
improvement of the fertility of the soil. The use of sufficient and 
proper kipds of manure is almost the only practical method, except 
perhaps improved aeration, of improving the fertility of our soil. 
But it is necessary first of all to know exactly what kind of manure 
would be most suitable to a particular soil, and in what quantities 
they should be used. The ideal would be to have a complete census 
taken of the soil in every locality so as to discover what consti­
tuents of plant life the soil has in abundance and in what consti­
tuents there is a deficiency. But it would be obviously unnecessary 
to wait for the completion of the scientific survey of the soils of 
the province before taking vigorous measures to prevent their 
further deterioration and for the increase of their fertility. The 
agriculturists themselves have a fair idea of the manures required 
for their fields, and it would be in the direction of increasing the 
practical knowledge of the agriculturists about the manurial 
requIrements of their fields that most of the propaganda and 
educative work of our district and village farms will have to be 
directed. The inorganic part of the soil, as we know, supplies 
three plant food elements- phospheric acid, potash and lime, and 
the organic part of the soil supphes the fourth plant food element, 
nitrogen. The organic part is also a mE'dium for the development 
of soil bacteria and it produces suitable physical condition of 
porosity, aeration and drainage which til the soil for the growth 
of plants. Cultivators usually supply potash to the soil by applying 
wood ashes and nitrogen by cow-dung, oil cakes etc. The manUres 
USE'd, however, are generalJy most insufficient and the most regret­
table feature of the present situation is the continuous loss of 
nitrogen, the most valuable soil nutriment, that is continously 
going on. First of all there is the loss caused by the burning of 
cow-dung for fuel instead of being used as manure. It may be 
true that the agriculturists of Bengal may not be so wasteful in 
this respect as their brothers in Behar or the Central Province, but 
thert: is no question that there is a great deal of waste even ill 
Bengal in this direction. There is urgent need to teach the raiyats 
the importance of husbandmg every grain of animal manure which 
may be aVAIlable to them. It would be much cheaper for them in 
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the long run to buy fuel and to use their cow-dung for their fields. 
Further, we have the sad spectacle of India exporting on an a"erage 
about a million tons of manures, chiefiy in the form of oil seeds, 
animal products, bones etc., while her own fields are being continu­
ously impoverished. Nor is the loss made up by the importation of 
nitrogenous fertilisers. Most of the Sulphate of Ammonia from the 
coal fields is not used in India but is €xported to Java and the Strait 
Settlements and crude Saltpeter although manufactured in India 
is not applied to the land by the cultivators to any great extent. 
It has been suggested that the export of nitrogenous fertilisers 
from India should be Rtopped by legislation, but it is obvious that 
such a measure by itself wiII not help the agriculturists, unless a 
comprehensive scheme of nitrogen conservation and deVelopment 
and its suppply on easy terms to the cultivators is worked out 
by the Government with such help from land owners and 
associations of the cultivators which might be organized for the 
pul'pose. 

The obvious 1111e of advance would be to teach the Indian cul­
tivator the value of conserving the dung of his cattle in suitable 
manure pits and to follow the methods practised by his brothel'S 
for 40 centuries in China of utilising organic residues, both plant 
and animal ashes, crop residu(>s, leaves and composting these 
materials with earth and cow-dung. On(' of the most impor­
tant agencies in nitrogen fixation is the leguminous crop, 
such as cow peas sunn-hemp, ("ahar etc., wh-ose root-nodule orga­
nisms work up the free nitrogen gas of the air into complex subs­
tances which the plant can use and which are partly left behind 
for succeeding crops. Fortunately. the value of these crops both 
for green manuring and as a rotation crop is already well-known 
to the raiyat in most parts of Bengal, but more propaganda work in 
this direction would seem to be desirable. The vital importance of 
improving the condition of the cattle of the raiyat to ensure better 
cultivation would be mentioned later on, hut reference should be 
made here of the direct benefit to the cultivator from uetter-fed 
cattle in the increase of (.Ow-dung which could be used as manure. 
The above methods besidee being cheap and within the means of 
the ordinary cultivator would also seem to be sufficient for his most 
immediate needs, because, for paddy, the principal crop of Bengal, 
cow-dung and green manuring would seem to be the most suitable 
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manures, while for jute oil-cake and cow-dung are the most 
efficient. 

The establishment of small power mills for pressing 
mustard oil in rural areas wIth a view to making the oil cakes 
freely aVl:lil&ble to the rural population IS commendable from 
~very point of VIew. Experiments should also proceed with the 
object of makIng Water-HyacInth avaIlable as green manure 
for jute. As regards the use of artificIal manures it is satis­
factory that the Chilhan NItrate Committee through their 
agents, Messrs. Shaw Wallace & Co., are takIng practical steps 
for populari3ing thplr use and I havp promised every assistance 
to them and propose to put thpm In touch with the principal 
DIstrIct Boards of thIS dIvISIOn 

Mr. Lupton In his IllumInatIng book "Happy India" has 
been at great paIn& to sho\v what ::.mall use is made of the 
abundant natural advantages of the country, and indicate!'! the 
means Ly which the fertIlIty of the soIl could be enhanced and 
the prowerity and hapP1l1ess of the people secured. He 
advocates very strongly that Government should offer to the 
cultIvators manures at first free of charge to be recouped 
ultImately from thp net profit ') of the cultivator. Any action 
in this dIrectIOn WIll have to Le taken through the Agri­
cultural department, nor can there be any doubt that the 
Agncnltural Department should take up thIs matter in 
parnest, and work out schemes for the fertIlizatIon of the 
SOlI Ly the use of sufIiClent (juantity of necessary ma­
nures. Havmg rpgard, however, to the vastness of the task, 
the only practIcal way of tacklIng the problem WIth any hope of 
success would Le to formulate a scheme whIch would have the 
object of stm1Ulatmg a spIrit of co-operation and self-relianC'e 
amongst the CUltivators, by which the people would be able to 
help themselves under the gUIdance and WIth the assistance 
of the officers of the Agricultural and General departments of 
Government. The necessIty of a net-work of seed and manure 
depots owned by agricultural associations and other agencies 
throughout the rural area thus becomes obvious. These agri­
cultural and other co-operative associations should be inter­
woven with the Union Boards, and a definite programme of 
manuration of the soil Rhould be drawn up and placed before 
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these Boards. The District Board should make substantial grants 
to the Union Boards f('r this purpose which should be $upplc­
men ted by handsome grants from Government. There should 
be a central manure depot in each Union Board which will 
supply the requirements of each rural agricultural ilssociation. 
At first the use of manure should be encouraged by free 
supplies for propaganda and educational purposes, but wadually 
the scheme should be run on business lines. 

Better Tillage. 

Along with proper manUri!lg of th~ soil careful and proper 
tillagE' is essentIal to obtain the best results. The aim of 
tillage is to SeCUff> proper ventilation of the soil by increasing 
its supply of oxygE'n and nitrogen from the atmosphere and 
by getting the best work out of the nitrogenous organisms 
already existing in th(' soil. By constant and timely ploughing 
of the soil it is helped to assimilate the manurial substances 
that might be put into it, and by being exposed to sun and 
air its proper ventilation is secured and it obtains the maximum 
supply of oxygen and nitrogen from the atmosphere. Sir 
Gangaram, "'ho may be considered to be the most successful 
practical agriculturist in India, and with whom I had the honour 
of siting on the Agricultural Commission, told me that he 
attached greater importance to the proper ploughing of the 
soil than to any other artificial means for securmg its maximum 
fertility. Most of his fields are ploughed 5 times over and 7 
ploughings beforf> sowing is not uncommon on his estate. 

Howard points to the process of nitrogen fixation that 
goes on in tropical soils by Azotobacter and other soil 
organisms, a process which however requires constant aeration 
and is stimulated by numerous ploughings. In Rohilkand, for 
instance, we find that the sugar cane crop does not seem to 
have undergone any diminution of yield for centuries past, 
although no manure is used. He also points out that the 
destruction of Nitrate in the soil by incipient water-logging 
during the monsoon is an important source of 10s8 of nitrogen 
to Indian agriculture. This can be largely avoided by improv-
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ing the grading of the fields and by providing.a suitable system 
of sutfacc drainage. Special attention has to· be paid to this 
source of loss if artificial irrigation is resorted to an extent 
which causes water-logging. 

The .Benga) peasant has a very good idea of the value of 
proper tillage of the soil, but he is greatly hadicapped by the 
poor quality of his cattle. Not only are his cattle weak and 
therefore unable to draw deep ploughs, but he is very often 
not able to use his cattle as often as he would like to, because 
of their physical weakness and also because of their insuffici­
ency. The improvement of the cattle of Bengal is, therefore, 
probably the most important practical measure necessary for 
the improvement of methods of cultivation. 

Improv('In('nt of t;('ed, seed farm. 'I and seed stores. 

We now pass on to the consideration of the improvement 
of seed. As has been well said, seed is the rock on which the 
house of agriculture must be built. "The plant," as Howard 
says, "IS the real ('entre of the subject. Improvements of the 
soil are in a sense subSIdIary and are undertalren wIth the 
sole object of increasing the actiVItIes of crops and getting 
more work done by the plant." The introduction of improved 
varieties of crops and the provision of the most suitable and 
efficient seed is the first step m the up-lift of rural India, 
.particularly as in using better seeds the cultivator is not put to 
any substantial increased expense. The majority of the agri-
culturists cannot select the seed themselves, nor are profes­
sional seedsmen available as in the European countries for 
the supply of SUItable kinds of seed for their fields. The efforts 
of the Agricultural Department have, therefore, been direet~d 

to the improvement of the seed of the suitable crops of the. 
province, such as jute, paddy and sugarcane. In the several 
Government farms of the province experiments have been made 
-and steps taken to improve these seeds by cross-breeding, 
hybridization and othf.'r means, and when the results have been 
considered satisfactory, special kinds of paddy seeds like IndEasal, 
Dudhsar $\nd N agra of the Arnan variety a.nd Kataktar.a of thE! 

14 
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Aus variety, suitable jute seeds like the Bombay Kakai and the 
Chinsurah Green and the Tanna and Coimbatore (C. 213) vtt.riety 
of sugarcane have have heen placed before the agriculturists.­
The Department has not yet been able to produce paddy strains 
suitable for all types of land in the province, Qut it is 
confidently hoped that types will be evolved suitable for 
every class of land from the earlieRt Aus to the latest Aman. 
By the efforts of the Agricultural Department the seeds already 
evolved have now Leen widely popularised in many parts of 
the province, with the result that the yield of these crops has 
been visibly increased and the cultivators have made compara­
tively larger profits. For instance, even In such an unfavourable 
year as 1923-24 demonstrations from various stations in Rajshahi 
showed that the outturn per acre of Indrasal paddy was 21 
maundR ~O scors against 16 maunds 1 seer of the local Gazi 
variety of paddy, while Chinsurah Green yielded 23 maunds 13 
seers of jute againgt 20 maunds 34 seers of local varieties and 
Yellow Tanna yielded 65 maunds and 20 seers gUt against 33 
maunds and 3 seers from local cane. 

For the whole of India it has been estimated that in the com­
paratively short pace of 18 years over 5 million acres have been 
broui'ht under improved varieties of crops originally isolated or 
evolved by officers of the Agricultural Department, and thus the 
annual net value of the agricultural crops of the country has been 
enhanced by over 5 crores of rupees. For Bengal it has been 
estimated that in 1924 on account of the improved varieties of 
jute seeds the cultivators made an increaspd income of nearly 80. 
lakhs of rupees. If gradually Lhe whole of the jute area in Bengal 
could be planted with departmental seed it has been calculated that 
the cultivators would reap an incre3sed income of 4~ crores?f 
rupees. If the increased yield of fibre is not wanted the actual de­
mand could be met from a smaller area and the land thus set free 

. could be utilised for food crops. Similarly for paddy, it has been 
calculated that if the normal yield could be increased by something 
like 3 maunds per acre, the total increase of income to the cultiva­
tors from paddy alone would amount roughly to 9 crores or approxi­
mately Rs. 2 per head of the populatlOn. It should not be forgotten, 
however, that the figures on the basis of which the above calcula­
tions have been made are derived from the results of experiments 
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carl'i~ on in farms and selected areas, where not only improved 
seeds have been used but better methods of cultivation and proper 
-and sufficient manures have also been employed. So it is essential 
that with the use of better seeds the cultivators must be taught to 
pay equal \ttentlon to better methods of tillage and the use of proper 
and sufficient quantities of manure. In fact, if his fields are to yield 
heavier crops the drain on the natural resources of the soil will be 
greater and the greater WIll be the need for replenishing the 
exhausted resources of the SOIL Nevertheless, it is incontrovertible 
that the use of better seeds would under the present ('onditions 
undoubtedly be the first as well as the most important step in the 
uplift of the rural classes, because the immediate and compara­
tively inexpensive gain of mcome and the consequent enhancement 
of his resources could then be utilised for effectmg improvements 
in the methods of crop cultivation now in vogue. Better seeds 
produce not only more crops but a better quality of crops. 

The cultivators are not slow m apprecIating the advantages 
of sowing better seeds. As already stated considerable progress 
has been made m thIS provlllce in the mtroduction of more efficient 
varieties of seeds In one subdivision, Klshoreganj alone, for 
Instance, there arc now 10,000 acres of Tanna cane and there are 
fUrther large areas in the Hooghly and RaJshahi districts, while it 
IS spreadmg at a less raie m all parts of the Province. The heavy 
yielding races of paddies mentioned above are now grown over an 
area of more than lbO,OOO acres throughout the Provmce. Nearly 
3,000 maunds of departmental jute-seeds were sold during the last 
season. Taking the demand for the Chmsurah Green variety of 
jute seed it is found that even in Western Bengal in a.district like 
Nadia where jute is by no means one of the main crops, the 
demand is growing by leaps and bounds, for whereas the demand 
was 15 maunds in 19;~1, in 1925 the demand was 150 maunds, and 
in 1926 it was reported that even if 3,000 maunds of this seed could 
be supplied they would be quickly taken up by the agriculturists. 
It is clear, therefore, that the agriCUlturists have appreciated the 
benefits of good seed, and what is necessary now is to draw up a 
definite programme for the growing of sufficien~ quantities of the 
better races of seed and their universal introduction throughout 
the agricultural areas. Seed farms alld seed storeif should, there­
fore, be established not oQ.ly at the headquarters of subdivisions, 
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but near each Union Board office, and by degrees in all important 
villages where there are agricultural or other co-operative asllocia­
tions. The great advantage of local production and storage of" 
improved qualities of seed is that seed would thus always be 
available at the proper time. If seed has to be imported from a 
great distance and if the agriculturists have to depend on supply 
from the Agricultural Department, more often than not the seeds 
arrive too late and failure and disappointment are the results. In 
the case of paddy seeds the cost of transport also becomes a heavy 
charge. Another great advantage of making local arrangements 
for the supply of seed is that the supply of good seed can be auto­
matically Increased year aftl:)r year, as paddy ~ultiplies itself about 
20 times. It is true that a certain amc>unt of technical knowledge 
is necessary for the selection and storage of the right kind of seed, 
ijO that ouly pure and properly rIpe seeds will be stored, but this 
will not require much training and tlJ.e cultivators would soon be 
able to help themselves in this matter. As regards jute seed, it 
might be necessary to arrange for the exchange of seed grown in 
different areas to prevent a deterioration of the strain. 

The agencies which might be looked upon for assistance in 
this connection are the same as In the case of manure depots. The 
District Board, Alipore has set an example in this direction, and a 
grant of Rs. 20,000 was made in 1926 for the supply of departmental 
seeds and the establIshment of seed stores. The result has been 
that seed stores have been established at suitable centres, and 
departmental seeds supplied to the cultivators at cost price. The 
District Boards of J essore and Khulna are also taking action on 
the same lines. The co-operah ve associations of Khulna are 
arranging to start small seed farms to serve each Co-operative 
Union under the Central Bank. The energetic District Officer of 
Nadia with the assistance of the Deputy Director is organizing 
elaborate measures for the supply of good seed to the cultivators. 
A number of private farms, the MuIlick Farm at Ranaghat, Har­
barudi Farm at Chuadanga, the Ballavpur Farm at Meherpur and 
the N akasipara Farm at Nadia sad aI', have arranged to grow 
Chinsurah Green jute seed for local distribution. The newly 
started Chuadanga Agricultural Association which has 4000 
members has opened a seed store at Chuadanga, and it is also 
proposed to start a seed farm for whi<;,h a site has already been 
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selected. A representative Committee has been appointed at 
Ku~htia. to establish a seed and manure store at the headquarters 
of the subdivision. At Rangpur a policy of establishing seed stores 
with the joint assistance of the District Board and the Agricul~ 
tura! Asseciat ions of the people was initiated some years ago, 
and during the time I was there 3 seed-stores had been established 
at Gaibandh at Burirhat and Lalmal1irhat, and steps were being 
taken to establish many more at convenient centres. An arrange­
ment was also made to grow seeds on the land of private cultivators 
and store a portion of these in the village store for distribution in 
the locality. At Dacca too we succeeded in establishing a number 
of seed stores. 

A programme should be drawn up by the Agricultural Depart­
ment for the establishment of seed stores and seed farms for each 
district. These farms and stores should also serve as depots for 
the distribution of manures and fertilizers. As far as possible 
advantage should be taken of the existence of Union Boards and 
other self-govprning village institutions for the establishment of 
these farms. Advantage should at the same time be taken of 
agricultural associations and other co-operative associations for the 
establishment of farms in important villages. Special attention 
might be paid by Collectors to Court of Wards Estates and Khas 
MahalS. Private zamindars should be encouraged to join in the 
district scheme for the distribution of better varIeties of seed to 
their tenants. For some years special Government contributions 
in furtherance of the above objects will be most helpful. The 
Government grant should be distributed through District Officers, 
the District Boards and Union Boards getting a contribution in 
proportion to the amount which they will be prepared to spend 
themselves. 

For the management of these village farms and manure and 
seed depots, a large number of Demonstrators will be required and 
the appointment of a suitable number of Demonstrators by the 
Agricultural Department is a pressing need. How local bodies 
can also help the Agricultural Department in providing this exten­
sive staff will be discussed later. Union Board Secretaries and 
other Village Officers could be trained in the District Farms and 
utilized for this purpose. At Rangpur and at Chinsurah Union 
Board Seeretaries received training in batches at tbl' Government 
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farms and were most useful for agricultural work in their villages. 
Q 

This practice should receive the sanction of Government and be 
adopted in all districts. 

Along with our efforts for the introduction of better classes of 
seeds for our principal crops attempts should simultalleously be 
made for the introduction of new crops and second crops in fields 
which now grow only one crop. Of new crops cotton in the higher 
lands would seem to offer a hopeful opening. The Agri­
cultural Department is engaged in evolving a species of cotton 
which will be suitable for cultivation in this Province, and results 
of considerable value have been obtained, and it is understood early 
maturing racE'S have been discovered. There would also seem to be 
scope for further lllcrease of the cultivation of suitable types of 
Pusa wheat. I have seen wheat doing extremely WE'll in parts of 
the MUl'shIdabad district. When I W(;lS in Burdwan ground nut at 
one time promised to be a very promising crop for the uplands of 
Bankura and Birbhum. As legards second crops, the cultivator 
has to depend a great deal on facilities of irrigatIOn. With an 
extension of It system of well, tank, and canal Irrigation it ought 
to be possible to greatly extend the scope of the production of a 
s('cond crop in most fields. The cultivation of suitablE' fodder 
.~ a second crop on fields already under cultivation and also 
• ou fallow land would appear to have great possIbilities in this 
province, and would meet the crying need .of supplYll1g sufficient 
and nourishing food for its starving cattle-a point to which we 
shall refer agaIn. But all tllls will, of course, also require much 
heavier manuring if the soil is to preserve its natural fertility, and 
if more crops than one are to be grown, a scientific system of the 
rotatIOn of crops will also have to be observed. But although ther(' 
are ditnculties in the way, it is certain that if our cultivators are to 
learn intensive eultIvation on the lines of other progressive coun· 
tries, they will have to turn their attentlOn to the introudction of 
new crops on lands which are now lymg fallow and the extraction 
of a second crop from fields which now yield only one crop in the 
year. 
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IRRIGATION AND DRAINAGI'. 

Importance and Scope ill Bpngal. 

We 1ilOW pass on io the consideration of the steps which 
would be necessary to regulate proper moisture for the 
germination of seed and the maturing of the crop through all 
the stages till it is harvested It would hardly be necessary 
to point out that for crop production it is the root development 
whIch is the most important factor, and for this purpose it is 
the subsoil moisture more than the surface water to which 
attention has to be pmd, although the depth and quantity of 
subsoIl water is undoubtedly chiefly dependent on the quantity' 
of surface water available in the locality. 

There would appear to be a complete unanimity of opinion 
amongst experts regardlllg the supreme valut' of proper regUlation 
of surface water in Bengal by execution of suitable irrigation and 
drainage proi~cts, both for the economic development of the 
province and for the improvement of its health and control of 
its greatest enemy, malaria. In his evidence before the Agricul­
tural Commission, the present Director, Mr. Finlow, stated that 
irrigation may prove to be the crucial factor in deciding wheJJ!.er 
Bel1ga~ shall make an appreciably larger advance in agricultural'" 
probpenty than would otherwise be the case. In the opinion of 
Sir Arthur Cotton, "upon the regulation of water of a 
country depends incomparably more than upon anything else 
the well-being of it, and thIS is specially the case in all tropical 
and other countries which have well-defined periodical rains." 
As we have already seen Dr. Bentl€'y considers suitable irriga­
tion measures as the most important scientific remedy that 
can be devised for fighting malana and improving the prosperity 
of the people. Irrigation, he says. will increase soil fertility 
by silt deposit and improve drainage, thus encouraging 
cultivation of the land, increasing the food supply of the 
people, and promoting the prosperity of the country as a whole. 
Although experts thus seem to be united regarding the value of 
irrigation projects for Bengal the belief is not uncommon that 
owing to abundant rainfall in Bengal, irrigation is not ~uch 
a crying necessity. This popular bplipf receives some support 
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from the speeches of the late Lord Curzon to the effect that 
irrigation was not an important problem for Bengal. Blft "Lord 
Curzon was perhaps referring to measures for famine prevention. 
Another consideration which might have prevented a proper 
examination of the needs of Bengal in this mat1ier is the 
existence of the Permanent Settlement in Bengal by which the 
revenue of the State from land is permanently fixed, and the 
State is debarred from claiming any portion of the increased income 
of, the cultivators which suitable irrigation schemes may help to 
produce. As regards the theory that the copiousness of rain­
fall in Bengal makes irrigation schemes unnecessary, we might 
again refer to the views of Mr. Finlow on the subject. Irriga­
tion, he says, IS of critical importance for the paddy crop in 
Western Bengal in two years out of five, and even in Bengal as a 
whoJ" the yield of cleaned grain is often cut short by a million 
ions or more for the want of suitable post-monsoon showers 
from the beginning of October onwards. The two years, 
1922-23 aud 1923-24, are striking contrasts in this respect. 
The year 1922-23 was an ideal one for paddy and the crop 
one of the biggest ever reaped, but for the want of a few post 
monsoon showers the produce of 1923-24 fell short of the yield 
of 1922-23 by 1,500,000 tons valued at Rs. 75 lakhs. Such is 
the loss of the cultivators, says the Director of Agriculture,. whic'h 
could be made good by irrigation. Ab a former District officer 
I can my.:',elf bear testimony to widespread failure of crops not 
only in Western Bengal but in other parts of the province, 
due to the cessation of rainfall at the critical time when 
crops were maturing ctllU when one or two more showers would 
have sufficed to secure an abundant harvest. What is necessary 
is that not only should. thpl'e be a bufIicient rainfall but it should 
be seasonable and well distributed, conditions which are not 
always realii1ed. As regards the areas in Bengal where irriga­
tion would be nt!cessary, Mr. Fmlow observes that in most 
portions of the Burdwan and the Presidency Divisions monsoon 
irrigation is a necessity, whereas in many parts of Eastern 
Bengal and Norlh Bengal, viz., Bogra, Rajshahi, MaIda there 
is little doubt that irrigation in the cold weather and specially 
in the early hot weather would enormously facilitate cultiva­
tion and would in most years en::;ure bumper crops. But taking 
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Bengal as a whole it is Western Bengal where the need for 
irrigation and drainage is most acute, Dr. Bentley points out 
that the comparative paucity of rainfall in West Bengal, tJ1:e 
construction of the Damodar embankments, and the negleet 
and deooy of the indigenous system of tank irrigation have 
all combined to bring about a decay of the agricultural pros­
perity and the health of this part of Bengal, which was at one 
time one of the most 110urishlllg areas in India. He quotes figures 
to show that there has been a progressive diminubon of the net 
cropped area in these parts which is just over half of ;vhat it 
used to be before, and only 5 p. c. of this area is twice cropped on 
account of the deficiency of the supply of subsoil moisture. 
The level of the SUbSOIl water has steadily declined to an 
average of 26 ft. below the surface and in some parts to 60 ft., 
and so it would require 104 inches of water to raise the subsoil 
water level suffiCIently for the purposes of winter rice culti­
vation, whereas the rainfall is only about 50 inches. Suitable 
irrIgatwn schf'mes are, therefore, an indispensable necessity for 
these parts. 

Similarly III the Prl"sidency Division, the decay and silting­
up of the old rivers and water channels have seriously inter­
fered with the drainage and sanitation of the areas served by 
these' rivers and have resulted in a serIOus deterioration of the 
health and simultaneously of the agricultural prosperity of the 
central district& of the Divison, partICularly of Jessore, Nadia 
and Murshidabad. An expert examination of the feasibility of 
schemes for the reclamation and improvement of the decaying 
river systems and water channels of the Presidency Division 
and the adoptIOn of suitable measures for improvement of 
drAinage are matters of great importance. 

Large Schemes. 

The regulation of the surface water of Bengal would have to 
be directed mainly in the directions of the improvement of 
irrigation and the provision of suitable facilities for dl'aiu-. 
The first S'et of schemes would have to provide for the .to~ 
of sufliei-ent quantities of silt-laden water that pa.s thrOUgh. 

15 



tf4 Tl-IE FOUNDATIONS OF NA nONAL PROGRESS 

the Province during the rains for the proper flushing of the 
country and for irrigation of the fields with the assistan8e of 
canals and distributaries. In this connection, however, the 
impoItante of the regulation of the run-off rain water and the 
provision of surface drainage should not be overlooked .• For, as 
Howard points out, It IS clearly of greater advantage to make 
the best use of the rainfall which cost::. nothmg before going to the 
expense of leading river water to the fields for the purpose of 
making up any shortage of moisture. The regulation of surface 
drain~ge in the deltaic plains of Bengal would necessitate the 
adoption of measures which will control the passmg of the 
ram water over the fields to some extent by keeping the water 
for sffiiciently long tinw to enable it to soak m10 the 
fi~lds and also to prevent the &couring of the fields by the 
rUll-off water by whIch the most fertilizing elements in the soil 
are washed down into the sea. The only practical means by 
which this can be done would be by the erectIOn of ·sUItable cross 
dams and embankments, specially in regIOns where there 1s any 
marked difference in the level and where the scour by unchecked 
rain water is likely to be more injurious. In fact the ails of the 
cultivators' fields now serve this purpose to a great extent. The 
second set of measures in Bengal for the regUlation of proper sur­
face drainage will be of a more negatIve character and conSIst 
mainly in the removal of such river embankment& and 
railway and road embankments as stop the proper dramage of 

. the country and lead to the rapid silling-up of the rivers and to the 
destruction of nature's drams. Experts like Bentley and 
Addams-Wilhams are agreed that a great deal of harm has 
already been done, princlpally in West Bengal, by the erectiol1 
of premature river embankmenst and railway and road emban.lt­
ments with an insufficient provision for drainage and the passing 
of surface rain water. 

The main object of drainage schemes, however, is to 
provide suitable E'gress and outfall of water during the monsoon 
and to prevent water-logging in any particular area and the 
destructlOn of crops by submergence during inundation etc. 
Dr. Bentley is opposed to any schemes of drainage proper as 
it denudes the country of a much needed supply of water. 
But although a sufficient supply of water may be a necessity1 
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an excess of water by destroying the permeability and porosity of 
the ~oil has been proved to be an evil even from an agricultural 
point of view. Those who have any experience of the disastrotlS 
effects on life and property caused by floods in areas like t'amluk 

• and paris of Contai, where the country is like a saucer without 
any natural egress for the water. will have little doubt regarding 
the necessity of properly devised drainage projects for these 
parts. Well considered drainage projects which will also provide 
for a sufficient supp1y of water when needed should not only bring 
under cultivation large areas which are now lying waste, but also 
improve the health of the people. Facility for drainage would 
also include schemes fol" the resuscitation of silted-up and decayed 
rivers with the objf'ct of restoring liff' and the power of accu­
mulated watf'r to flow out through lower levels into the sea. 
Both aspects have already been dealt with at some length in 
connf'ction with the feasibility of large measures of bonification 
in the previous chaptf'r on Malaria. It has been pointed out 
that the sourc"'s of supply of water for Bengal are almost limitless. 
What is necesRary is to devise sound engineering schemes for 
storing and distributing the water at the proper season and in 
a manner which WIll not have any ulterior harmful effects on the 
heRlth of the people or the agricultural fertility of the soil. For 
not only as already pointed out do irrigation scheme& which do 
not properly safe-guard against undue water-logging of the country 
rebult in the detenoration of the health of the people. but excessive 
use of water results in the formation of alkali deposits, and 
in this way, as pointed out by Howard, thousands of acres of land 
have been transformed into useless alkali land in the Deccan and 
in the locality round Amrltsar. Excessive use of water and 
water-logging have a tendency of slowly lowering the producing 
power of land. Dr. Bentley is of opinion that these evils can be 
avoided in Bengal by providing for flush or inundation irri­
gation during the monsoon and not having perennial irrigation 
as in the Punjab. The important point seems to be, however, tbat 
precaution should be t akE'n to prevent first such structural def~cts 
in the schemes of canals and reservoirs which will lead to leakage 
and water.logging and whiC'h might destroy the permeabilitY' and 
porosity of the soil, and secondly, excessive and wasteful use of 
the water after the constructiOJl of thp. panahe ThlA mould ant. 
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be a very difficult achievement, for as observed by Sir William 
\ 

Willeocks, "the science of dams, weirs and regulators has re~ived 
such development during recent years that there can be no problem 
so difficult that it cannot be solved by experience and originality." 

If comprehensive irrigation schemes are to be de~sed for 
Bengal, thE.'re would obviously be two separate zones for the ope­
ration of these schemes, the first to serve the deltas of the 
Damodar and the Rupnarain and the second the deltas of the 
Ganges and the Brahmaputra. The commencement of the construc­
tion of the Damodar canal has already been referred to. For two 
successive years the Burdwan Conference pressed for this scheme. 
It is to be hoped attention will now be concentrated on what is 
perhaps the first major irrigation scheme undertaken in Bengal and 
that it will be completed within the scheduled time. I have also in a 
previous sectiull referred to the scheme for a Damodar Reservoir. 
For the Gangetic delta I have suggested a barrage above Jangipur 
by the construction of an anicut. The feasIbIlity of this sugges­
tion, however, will depend on expert examination by trained 
engineers. 

The appointment of an Irrigation CommissIOn for Bengal 
and entertainment of a special staff of engineers with experience 
of irrigation work in Egypt and other parts of India is a recom­
mendation to which 'I attach great Importance. In this connection 
it might be pointed out that the actIvities of the present Irrigation 
Department of Bengal appear to be malllly directed in the improve­
ment and maintenance of water communication, and irrigation 
and drainage properly so called only occupy a minor position 
in its progr3mme. Accordingly out of a total budget expendi­
ture of 12 lakhs, III 1926 only :3 lakhs were appropriated for 
irrigation and drainage and of this the major portion was taken 
up for the maintenance of the Midnaporc and Eden Canals. 
A very notable and hopef\ll departure, however, in the policy 
of the department was initIated last year by its adoption of 
the Damodar Canal scheme. For the present day needs of 
Bengal such schemes are far more urgent than the launching of 
ambitious schemes. like the proposed Grand Canal scheme, for 
improving the river communications of the provmce, specially as 
the future of this scheme seems to be somewhat uncertain both 
from financial and engineering points of view. Finally, I would 
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strongly recommend that the two sides of.:\h'e -department,­
commuflication and irrigation proper-should be completely 
separated and the department of Irrigation brought in close touch 
with the department of Agriculture. 

Smaller Schemes. 

I have now spoken of large schemes which can be carried 
out successfully only by the agency of Government' through its 
department of Irrigation in consultation with such other depart­
ments'which might be directly concerned in such schemes, e. g. 
the departments of Agriculture and Public Health. Necessarily 
such schemes would require a great deal of preliminary investi­
gation and some time must elapse before Lhey can materialise. In 
the meanwhile, there is vast scope for extending irrigation faci­
lities and improving local drainage by the ex~cution of minor 
schemes. It is obvious that in this field not great progress can be 
made without an awakening of a spirit of self-help and self­
reliance amongst the people themselves. Local bodies, zamindars 
and co-operative societies of persons likely to be benefited by 
such schemes would be suitable agencies for carrying out mit).or 
schemes both for drainage and irrigation. It is a matter of great 
satisfaction, thanks to the devotion and energy of such District 
Officers as Mr. G. S, Dutt, LC.S. (when he was the Collector of 
Bankura) and Mr. J. R. Blackwood I.C,S. (when he was the 
Collector of Birbhum) and the active co-operation of such leaders 
of the people as Rai Bahadur A. C. Banerji, M.L.C. etc., and the 
stimUlating and educative influence of the district and divisional 
conferences in the Burdwan Division, there was most remark­
able progress in carrying out successful irrigation schemes by 
the agency of co-operative irrigation societies, throughout the 
division, and notably in the districts of Birbhum and Bankura. 
The efforts of local officers were no doubt also adequately supported 
by the departments of Government concerned, viz., Co-operative 
and Irrigation Dep'artments. The Irrigation schemes undertaken 
by these 80cieties faU under three heads : 

(1) Excavation and re-excavation of tanks; . 
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(2) Erection of irrigation embankments for the storage 
of water flowing from higher catchment areas; 
and 

(3) Construction of masonry weirs acro!>s small peren­
nial streams and storing water fOl; irrigatIon 
purposes. 

Naturally much greater progress has been made in connection 
with the first two classes, whereas progress has been &omewhat 
slow in the case of masonry weirs on account of the newness of 
the work and the dIfficulty of discovering the most sUltable types. 
The Amjora weir in the Taldanga thana of Bankura was washed 
away in 1924 on account of pngineermg' df'fects III the conslruc­
tion of the embankment and It IS again brIng replaced ; while 
the Sal band weir in the Sonalnuki thana has not yet been com· 
pleted, although It was commenced m 1922, and the scheme has 
been several timps rev)gcd by tlw IrrigatIOn EngIneers. Delay hag 
also occurred in prepar1l1g the final plan and estImate of the 
Kukra Jhora and UUklllJ khal schemes. But inspite of these c1lPcks 
which have caused some dIsappOintment amongst th(> members 
of the societies thcre has been steady and contInuous pro­
gress. Last y('ar there were 268 such societ H'S with a member­
ship of lO,~68 and working capital of Its. 1,90,124. Of thes(' 
societles 142 are 111 Bankum, 116 In Blrbhum 3 In Burdwan, 
1 in Mldnapore, 4 in Hooghly, 1 in Fal'ldpur and ] m Bog-ra. Of 
the 142 societie" in Bankul'a, 113 are 111 the sadar &Ubdlvi~lon 
with a total irrigable area of 35,007 blgha~, whlle 116 socletiC''> 
of Birbhum have an irrigable area of 15,502 blghas. My experience 
in connection with the estabhshment of these sOcleties and the 
execution of the projects suggests the necessIty of closer co-ope­
ration between the Co-operative and IrngatIOn departments than 
what seems to eXIst at present. And this can only be sec~red in 
my opinion by placing local officers of both departments under 
the control of the Disi-rict Officer. I speak from personal experience 
when I say that without the driving power and organizing capa­
city of the District Officer this movement could not have originated 
and taken root in the manner it has either in Bankura or Birbhum. 
It may also be necessary to provide by legislation for the acqui­
sition of land, tanks and suitable catchment areas for the working 
of these co-operative societies. I know in many cases the District 
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Officers had to exert their personal influence to persuade selfish· 
13nd-oWhers having proprietary interests in tanks to come to · 
reasonable terms with their tenants about the distribution of 
water and their rights of catching fish. Government · has given 
every facility to the people and in addition to a special District 
Irrigation Officer for Bankura another such officer has been 
appointed for Birbhum. It is to be hoped that the excellent start 
now made will be kept up and the irrigation facilities of those 
parts of the Burdwan Division where the physical configuration 
,of the country makes the storage of water in large embankments 
specially suitable will be fuJly developed. Already tracts of 
country like the Taldangra thana of the Bankura District which 
was a prey to successive visitations of famine and scarcity are 
being turned into smiling rice fields where abundant crops are 
being harvested year a.fter year, and if the present rate of 
progress is maintained, it is not too much to hope that Bankura 
and Birbhum which have hitherto been two of the poorest districts 
in Bengal will gradually take their place amongst the richest and 
most prosperous. 

Besides co-operative sociE:'ties the only other instrument by 
which these minor schemes can be brought into operation is the 
Beng1l1 Sanitary and Agricultural .. Drainage Act (VI of 1920). 
Although specially designed to help the people to carry through 
speedily and with minimum difficulty minor schemes of drainage 
and irrigation, yet very little advantage has up to now been taken 
of this enactment. The question of still further simplifying the 
procedure laid down in the Act and of the rules framed under the 
Act is now under the consideration of Government. The principal 
difficulty seems to lie in the preliminary stage of the preparation 
of the schemes, because in the absence of any guarantee that any 
particular scheme is likely to be passed by the Irrigation and 
Agriculture Departments as a desirable and a feasible scheme, 
private parties are naturally chary of coming forward with contri~ 

butions for the prepara.tion of the preliminary estimate. It would 
be highly desirable, I think, to appoint a technical agency for the 
preparation of all feasible and desirable schemes of minor irriga­
tion and drainage for each division, the cost of the preparation 01.' 
tbe · seh~mes being borne jointly by the · Government and the local 
bodies concerned. After )he schemes are ready,· there . should . be 
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suitable propaganda to place them before the public, when they 
could be taken up either by co-operative societies or under the 
provisions of Act VI of 1920, and it is only when the schemes are 
actually taken up for execution that the people likely to be 
benefited by the scheme should be called upon to contril.:iute towards 
its cost. As an encouragement to the public a portion of the cost 
should be borne by the Government and the District Boards, and 
it will be a great advantage if Government were to lay down a 
general hne of pollcy with regard to the financial assistance which 
Government would be prepared to give in different classes of 
schemes which might be undertaken under the Act. Another 
dIfficulty about WhICh complamts have been made both by Collectors 
and the public is the amount of unnecessary interference by techni­
cal depllrtments of Gow>rnment WIth local ellterprise. In the case 
of larger schemes affecting the hfe of current ::.treams etc., Goveln­
ment could not obviously dive~t itself of responsibihty of safe­
guarding the interests of the pubhc, but m smaller schemes WIth 
purely local interests there IS ObVIOusly room for much greater 
ela&ticity in the rules and the delegation of power and responsibi­
lity to local authorities. 

Accordmg to latest expert opinion there appears to be great 
scope for carefully planned schemes of tube-well irrigation. Thl;' 
system known as the stramer tube-well IS a device by which the 
water present 111 deep seated layers of sand can be raised to the 
surface by a pump dl'lven by an OlJ-engme. These installatIons are 
often 200 ft. In depth and are capable of commanding from 200 to 
400 acres. The system IS providing a very &Ultable form of irriga­
tion for permeable Boil and such schemes are sure to be taken up 
by the co-operative irrIgation SOCIeties if theIr feasibility and value 
can be demoilstrated in Bengal by the IrrIgation and AgrkuItural 
departments. 

In the conferences both in the Burdwan Division and in the 
Presidency Division great importance was attached to the desirabi­
lity of the execution of minor schemes by District Boards and other 
local bodies. The release of the income of ferries by Government 
to nistrict Boards to enable them to take more active part in 
undertaking such schemes was recommended and it is a matter for 
congratulation that the recommendation has been accepted and 
orders on the subject have just issued. The establishment of a 
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joint Board on which the Government and the District Boards 
woulcf be suitably represented, either for each divisionoy fQr 
the province as a whole, .was also suggested. 

Great importance was attaehed to the creation ot public 
opinion Xl favour of recognition of the supreme importance. of 
irrigation and drainage for the economic welfare and improvement 
of the health of the people of the province. It is true that the 
larger schemes will involve the expenditure of large sums of 
money, and that both the capital outlay and recurrent expenditure 
will be heavy But these works are nIl lik(>ly to prove remunera­
tive in the end, and in any case as the bulk of the revenue of the 
country is derived from land and as the future of the country is so 
vitally dependant on the welfare of the masses, there is no public 
object for which expenditure on a large ~cale will be so amply 
justified. The extension of irrigation facilities is gradually trans­
forming the deserts of the Punjab into smilling gardens, and it 
will be a strange irony of fate if Bengal which from the earliest 
times has been described as the garden of India, and which has 
supplied the bUlk of the revenue from the earlier days of British 
rule for the improvement of other parts of India, shou.ld no}V be 
left to decay and languish in neglect. During 1923-24 the total 
area under irrigation in British India was about 26'5 million acres, 
while in Bengal the total did not aggregate to more than about 
22,000 acres. 

The evils of subdivision and fragmf.:ntation of holrlinge. 

We may now pass to another important consideration which 
though directly connected with land is also concerned with labour 
and capital, and may, therefore, serve as a link between th.e 
physical and the human factors of agricultural wealth mentione1i 
above. I refer to the smallness of agricultural holdings in India 
and the serious obstacle which this circumstance presents in the 
path of agricultura.l progress. The Census of India in 1921 shows 
that the eultivated area per cultivator in Bengal is 3'12 acres, h 
a\7erage fo1' India being about 6 acres. Mr. Thomson in ~ 
Ben,Al Census says that for each agricultural w-or.ker there are in 
BeX1r4'1Jion1y 2'215 aeres of lando" But ther~ is one imJK)~ eon.-'" 
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sideration to be remembered about these figures. The average for 
all classes of cultivators does not bring into sufficient promiflence 
the fact that the majority of cultivators have much smaller hold­
ings, and the average is pushed up because of the large holdings 
possessed by a comparatively few prosperous cultivators .• Detailed 
census of the size of holdings in Bengal has not been taken, but I 
think it can be safely stated that fully 50 per cent. of the Bengal 
cultivators do not own more than 3 bighas of land, while 25 per 
cent. of the more well-to-do classes own holdings on an average of 
about 8 bighas, and it is only the remaining 25 per cent. of the 
prosperous cultivators whose holdings average about 20 bighas. 
So, it is the smaller cultivators with 2 or 3 bighas of land' about 
whose welfare we are primarily concerned. A too small 
holding is uneconomical in two different ways. It does not 
fully employ the available energies of the agricultural workers 
and it does not give any scope for the employment of 
labour-saving appliances. The size of average holdil1g~ in EuropE' 
is much larger, being about 20 acres, but even in European coun­
tries like Holland, Belgium and France small holdings are not 
infrequent. Excessive fragmf'ntation adds to the difficulties of 
subdivision. Not to speak of the difficulty of the utilization of 
the labour-saving appliances and the cost of supervision etc., the 
direct loss caused by a number of unnecessary ails must be quite 
substantial when the total area in possession of the average culti­
vator is in itself so smalL It may be true thai after all a very small 
percentage of agriculturists is really in a position to lllvest in 
labour-saving appliances and up.to-date machinery, but even for 
such primary needs as the improvement of irrigation facilities. a 
compact holding will have a distinct advantage over a holding 
lying in fragments separated by other people's lands. 

Various measures have been recommended for remedying this 
evil of the subdivision of holdings, but it must bp obvious that this 
evil is only another name for the poverty of the masses, and no 
remedial measures are likely to be of any avail unless they are 
aimed at the improvement of the moral and material condition of 
th"e raiyat. Legislation to restrict subdivision of holdings would 
be worse than useless. There IS no doubt scope for improve 
ment if the co-operative principle ean be introduced and if the 
cultivators by mutual agreement can exchange fragments of hold· 
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iqgs with a view to securing greater compactness. In Punjab 
the co-operative movement has tackled the problem with remark­
able success and a large number of societies hA.ve been formed in 
the province with the object of consolidating holdings. ht three 
years 133 consolidatIon socleties have been formed with 500 
members, and 35,000 scattered parcels of land have been consoli­
dated into 4,500. The area thus re-striped up to the end of the 
year 1925 was about 50,000 acres. Instructions have been issued 
to make experiments in thIS dIrection in selected properties under 
the Court of Wards and in Khas Mahals. I do not anticipate 
however, that any strlkmg result'> will be obtamed in Bengal, 
where the land tenure system encourages such excessi.ve sub­
illfeudation of holdmgs. The evils of small holdmgs may also be 
minimised if agriculturists could form themselves lllto co-operative 
societies for purposes of purchasmg costly apphances, artificial 
manures and for the constructIOn of irrIgation proJects. The spread 
of education amongst the agriculturists, specially in the direction 
of hetter methods of tillage and husbandry, a rIse in their standard 
of comfort followed by the adoptlOn of moral restraints against 
over-population, are, therefore, the directions in which our efforts 
should be mamly concentrated. The reVival of the old village 
industries whIch mIght give occupa.tion to a certain number of 
people. now dependmg upon agriculture will also be a great relief. 

The ('mis of th(' Barga syste'n. 

MentIOu may be made of another evil to which my attention 
was drawn in the Hooghly distrIct by Rai Bahadur Bijoy Narayan 
Kundu of Itachona. The Rai Bahadur pointed out that in his quarter 
bonafide agriculturists were fast disappearing and people were 
anxious to get thei'!' lands cultivated by squatters under the bhag 
system. As a result of this evil practice the lands through sheer 
neglect arf' steadily deteriorating. The owners of these lands are 
very glad to get from them whatever they can while they carry Q9-
some other profeSSIOn, chiefly clerking, aftd do not spend anyt~i"" 
at all in manuring or imprOVing the hmd. Obviously, it is n()t the 
interest of thtl b1w.gida1' who is on th~ land.Qy sutfe.ranee on)1~ to 
do anyth-iug to improve the land. The Rai Bahadur is in fav.Q\1l' of1 
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drastic legislation to make the actual cultivator the rea1 owner of 
the land. This may not be feasible, but steps might be ·tltlten to 
discourage those who cannot afford to 0);' do not desire to cultivate 
their own fields and to induce them to sell out their lands, 30 that 
a more earnest race of agriculturists may take their plac~. 

LABOUR. 

MAbS EDUCATION .\ND AGRIC{'LTURAL EDeCATION. 

N e('d for C'xtension of education. 

Proceeding to consider the factor of labour in relation to the 
agricultural industry, the necessity of mass education with the 
objoct of incr~asmg the .efficiency of the labourer, raising his 
standard of living, and making him responsive to the mfluence of 
new ideas becomes obvious. An examination of this aspect of the 
question, however, involves the consideration of two separate 
though closely related topics, viz., the present condition of mass 
education and the necesslty for reform; and secondly, the manner 
in which the education to be imparted can be so directed as to be 
most fruitful in advancing the cause of Rgrlcultural progress 'in the 
country. As regards the present state of mass education in Bengal, 
there is complete unanimlty of opinion that quantitatively it is 
miserably inadequat~ and qualitatively it is thoroughly bad and in­
efficipnt. The whole educational system of the couutry in fact has 
be.en assailed within recent years on the ground of its not keeping 
in touch with the social and economic reqUlrements of the country 
and not producing boys and men who satisfy its present day needs. 
Into the broader aspects of this question we need hardly enter here. 
Turning to elem~ntary mass education, the outstanding features 
we find to be the appalling illiteracy of the people, the paucity of 
suitable schools in .rural areas, the smallness of the attendance in 
the village schools and the laroontable lack of equipment of the 
te&cher~ themselves. 

It would appear from the census of 1921 that only 9'1 per 
cent of the PQPulation of Bengal was shown as,literate, a \l;erm 
which it might be observed falls far short of "educated" t and i't1 
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1924 only 12'5 per c9nt. or the children of school-going age were 
attending'school, the percentage of boys being 26 and that for girls 
being 4'9, It has been ascertained that between 37 and 4G per 
cent. of the children who go to the primary schoOl leave the school 
before they have learnt to read, and thus relapse mto illiteracy, 
causing great waste of enexgy and misuse of even the paltrY 
resources we possess for imparting elementary education. I have 
before:me the expert opinion of the Directors of Education of 
Bengal and of Assam from which it would appear that in the 
opinion of both these officers there is absolutely no hope of any 
satisfactory reform under the present conditions. "With things as 
they are to-day", says Mr. Oaten, "it is not possible to do much by 
mere mampulation of curriculum. The existing voluntary one­
teacher village school of 30-40 children with classes dwindling as 
each hIgher class IS reached, can have no future. The inadequacy 
of rural primary educatIOn system or r.ather lack of sYE-tem has 
been detrimental to agriculture as it has been detrimental to other 
rural activities--no more and no less-sImply because it is inade­
quate and that it is not so much a change in the system as the 
creation of a system whIch is needed." I think Mr. Oaten goes to 
the root of the whole problem in B€'ngal when he says "but to-day 
a prelImmary requisite of any improvement in' rural education is 
adequate finance, on the basis of which a reasonable system of 
rural primary education both on the adminibtrative and pedagogic 
side might be bUIlt up." 

Govermncnt Scheme for FrC(' Pnmary Education. 

It is a matter of great satisfaction that a comprehensive 
scheme for the introduction of universal primary education into 
Bengal, in successive stages, has at last been carefully worked out 
by the present Education Secretary, and the decision of Govern­
ment on the subject has been published in their resolution No. 8222 
Education of tM'25th September 1926. Th~ whole scheme is based 
on ~ proposal to raise about'two crores or rupees by an additionAl 
cess of I) pice in the rupee of the annual v,alue of lands to be levif'd 
aap ('.oHected in the same manner as the present road cess and 
puhlie work eesa. A ~tal part of the scheme is the creation of a 
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• 
District Primary Education Authority in e lch District for the 
supervision and administration of the new scheme. TMre can 
not be any question that the Government resolution sets up a high 
ideal, and there would be obvious advantage in dealing with the 
problem on a comprehensive and adequate scale. Unf~rtnnately, 

the ideal has very often to be subordinated to present conditions 
and available resources, and it is doubtful whether the levy of such 
a tax, whose Incidence will be heavier than that of the existing 
public works and road cesses put together, would receive that 
spontaneous support from the public which is so essential for the 
success of any such scheme, specially if it be not found possible to 
supplement this local cess by large subventions from the Provincial 
revenup. To my mind the }'oot cause of the unfortunate condition 
of mass education, as of most other departments dealing with the 
moral and material advancement of the people, is tne financial 
embarrassment of the Province. With a revenue income of only 
about two rupees per head of the population as against six and 
seven rupees per head of the other two major provinces of India, 
Bengal cannot possibly satisfactorily discharge any of her nume­
rous duties iowards the people. We find that the budget allotment 
of Bengal for primary education in the year 1926-27 was only 
24 lakhs 15 thousands against a crorc and 27 lakhs iil Bombay and 
a crore in Madras, although Bengal was spending the same per­
centage of her revenue, viz" 12 per cent. on education as a whole as 
the other provinces. Re-adjustment of the financial resources of the 
province is in our opinion an essential preliminary to any far-reach­
ing schemes of reform. There IS another important consideration 
which should not be forgotten in dealing with this question and 
that is the organic inter-connection of the different spheres of 
rural welfare. It will not ue wise to devote all available surplus 
resources of the province on primary education alone, when the 
demands of rural health and of economic and agricultural progres~ 
are also equally insistent, I am convinced that the poor attendance 
of children in the rural schools is due as much to the poverty of 
their parents as to their ignorance, and a more n1asterful cause 
than either IS thE' prevalence of malaria and other fevers in , rural 
areas for nearly half the year. Certain amount of additional 
local taxation will no doubt be necessary for work in all these 
directions. but I think it will be wiser to proceed cautiously and 
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by degrees, and at first only one additiQnal tax for general rural 
development work of an anna in the rupee, equalling the present 
road cess and public work cess, might be imposed. In any ca.se~ 

as even under the scheme of Government some delay will bli,! inevi­
table in m~klUg the preliminary survey of our requirements, find. 
ing the staff etc., it would be best to make a beginning with one 
Central School of an improved type at the headquarters of each 
Union Board or Union Committee, which will provide for 150 stu­
dents with about 4 teachers as recommended by Mr. Michael West 
of Dacca. Older boys of the surrounding hamlets WIll walk to the 
Central School, while smaller children in the infant classes will 
receive mstructions in feeder schools containing only the two low­
est classes. 

The Union farm to which I have referred should be utilised 
for giving practical agricultural traming to the boya of the Central 
school and manual work at the farm on alternate mornings should 
be compUlsory for all boys. For this purpose the boys should be 
divided mto two batches. There should also be an industrial 
class attached to the school, where survey, carpentry. smithy work 
and some useful and profitable cottage industries will be taught. 
The attendance of half of the boys alternately at this class every 
morning should be made compulsory. Scouting should be 
made cO]Jlpulsory in the top classes. Similarly, there should be a 
Central school for girls for each Union. The School may be at the 
headquarters of the Union, or the I.>est existing Girls' school in the 
Union might I.>e chosen for the purpose. The curricula should be 
specially framed to suit girls. House-keeping, hygiene, baby 
clinics, cooking etc. should form a part of the curriculum. Physical 
exercise and drill should also be made compulsory. The cost of 
establIshing such m~del Central schools at the headquarters of 
each Union will be comparatively moderate and could be met from 
a portion of the general rural improvement tax supplemented by a 
grant from the Provincial revenue. There will also be funda­
mental advantage in linking up our new scheme for mass educa­
tion with the Union Board and the scheme of village self-govern­
ment which we are attempting to develop, and I doubt much 
whether any centralised authority of the nature indicated in tne 
Government resolution will be as efficient and suited for the pur. 
ppse of admmistering mass education in the vm~ges as the Circle 



system and,' its cOnWon~nt 'units, the Union Boa~ds, under the 
guidance of the Circle Office~s and Subdivisional Officers and 
wltJmately of tIre District Magistrate. 

TlJpr of Agricultural ('ducation to be adoptrd. 

As regards the second question of how to suit mass education 
for the ne(>ds of the agricultural classes whether this can best be' 
done by having separate agricultural schools of different grades 
or by giving an agricultural bias to the education at present being 
given in the primary, middle and high schools, I think the prevail­
ing opinion IS in favour of adopti ng the Punjab system which 
leaves primary schools alone, but seek" to add some agricultural 
InstructIOn in the middle vernacular school curricula without 
attempting to start middle agricul~ural schools of any special type. 
It is reported that this system is proving very su(,cessful in the 43 
middle &chools in the Punjab where it ha& been introduced, In 
holding up the Punjab f,ystel11 for adoption in Bengal we should 
not, how('ver, forget that conditiOll& are somewhat different in the 
two prOVInces, in a& much a& in til(' Punjab agriculture is a lucra­
tive and attt'active occupaLion which is growing in popularity chiefly 
on account of powerful &timulas given by canal irrigation, whereas 
m Bengal it is ullf'ortunat('ly in a decad('nt and depressed condition, 
The great advant!lge of the PunJab system in the opinion of the 
present Dire~tor of AgJ'icultur(' i::- that it will make the boys 
learn in th(' ordinary course of their school career, just as thpy 
learn geography and mathematics, that there is such a thing as 
improved agriculture also and that agriculture is not a degrading 
profession. Thif> in itself, the Director hopes, ",iJllead to a demand 
for further training at higher agricultural institutions. But in 
Bengal we must be prepared to face the fact that there is hardly 
uny real demand at tl1(' present time for agricultural education 
either in the lower and middle schools or in the higher schools and 
colleges. It IS not likely. therefore, that much progress wilI be 
made and we shall attract many students to our agricultural 
classes, unless simultaneously with the introduction of agricultural 
instruction in some of our schools vigorous efforts were made to 
demonstrate to the people that agriculture is a pay~ng profession. 



Of course, it will always b.e possib1p to" at~t a certain nbmbet 
'" ..,. - ... 

()f students by reserving some Go.vernment~ at\pbintrrlents ot Sub.. 
Deputy Collectors and Court of W arda Manager~ etc. 'for t'~e 
who· succeed in obtaining diplomas from the proposed Dac&. 
Agricultur.al Institute, and similarly by appointing Agricultural 
Demonstrators and other subordinate officei's from students who .. 
leave the secondary Agricultural School at Dacca. But the surest 
way of making agriculture an attractive cuurse in our educational 
institutIOns would be to demonstrate the posslbihty of agricul­
ture affording an honourable and lucratIve occupation to the youth 
of the country. So, while I. am in favour of the introduction of 
agricultural mstruction in a certain number of selected middle 
schools ; while I support the establishment of a secondary agri ... 
cultural s~hool at Dacca and possibly another secondary school 
for Western Bengal by a reVival of the moribund school at Chinsurah; 
whtle I shall welcome an Imtltution for higher agrIcultural 
ed"ucatlOn at Dacea on the hnes of the proposed Dacca AgrIcultural 
Institute; and would also advocate, as suggested by Sir P. C. 
Mittel', the mtroductlOn of agricultural inl>tructlOn in some of 
the eXisting private colleges where there are special facilities, e.g. 
in the Rangpur College, the Danlatpur College and in the Bankura 
MISSIOn College. 1 am neverthclE'3s very strongly of opinion that 
some s(}heme should be evolved for the establishment of a certain 
number of VocatIOnal Agl'lcultural Schools where instruction in 
agriculture will go on hand 111 hand with the pursuit of agriculture 
as a profeSSIOn 111 a farm to be run on commercial lines. In my 
original memorandum on Agriculture I annexed a scheme for such 
a school with detaIls of syllabus etc., but it seems unnecessary at 
this stage to labour the detaIls of such a scheme. I am glad, 
however, to find that Sir P. C. Mltter is also in favour of this 
type of schools and has outlined an attractive syllabus. The 
important points to remember are ;-

(1) That instruction wIll be given in a farm, which will 
be run on co-operative hnes, and where the stu­
dents will be able to begin to earn some money; 

(2) that not much literary quahfication shOUld be nece­
sssary for entering the &chool, but general 
education up to the Matriculation standard 
should be sufficient ; 

17 
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(3) that manual labour would be compulsory, as a matter 
of fact, the farm will be run mainly .by the 
labour of the students ; 

( 4) that along with agriculture proper some allied 
agricultural industries like dairy-farming, pis­
ciculture or sericulture should also be taught; 

(5) that there should be elementary instruction in 
engineering only to the extent which will enable 
the students to handle and keep in repairs any 
labour-saving appliances and machinery and to 
put up necessary.iJUlldings and structures. 

My scheme being placed before the Calcutta Corporation, the 
University of Calcutta, the DistrIct Board of Alipore, and other 
public bodies rec~ived universal support. Two main difficulties 
wei e, however, poillled out against the realIsation of the hope that 
students leaving such an instItution will be able to set up as suc­
cesRful practical agriculturists. If the initial cost of starting a 
moderate farnl of even 100 big-has comes up to say Rs. 5,000/-. 
where is the capital to come from? Co-operation should ordmarily 
solve this diJficulty, for it is not expected that each mdlvidual 
student, leaving the school, wlll btart a farm of his own, but a 
band of young mpn can jointly ~tart a mixed farm on co-operative 
principles. The Hegistrar of the Co-operative Societies .. Bengal 
wrote to say that hIS department and the societies under his 
dt'partment will be prepared to gwe substantial assistance to 
students of the institution proposing to start a farm on co-operative 
lines. Some aRsistance might also be forthcoming from DIstrict 
Boards and also from the Agicultural Department of Government. 
The second difficulty pointed out is about securing land. Where is 
the land required for these farms to come from? Apprehension has 
even been expressed by responSIble critics that if young men were 
to take up farming they will oust bonafide cultivators from their 
legitimate occupation. But surely even under present conditions 
culturable land& at very cheap rates are available in the uplands 
of Midnapore, Bankura, Birbhum and also m Burdwan, Jessore, 
Murshidabad and Nadia. Only the other day I was given an offer 
of a farm of 200 acres at almost a nominal price of Rs. 101- a 
bigha in the Nadia District. Land is perhars more scarce in 
Eastern Bengal, but the extension of Irrigation facilities will 
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everywhere make much more land available for agriculture. 
Another important point to remember is that the adoption 
of agriculture by the educated classes will afford the most powerful, 
and direct stimulus to intensive cultivation that can be devised, 
with the re!ult that far less land will be required to yield the 
produce that is now being obtained, or, in other words, the land now 
under cultivation wlll find occupation for It greatly increased 
number. Sir P. C. Mitter lays stress on the importance of 
encouraging small land-owners, zamindars' {Jomasthas and naibs 

and other residents of rural areas who have interest in lands to 
take to lmproved methods of agriculture in theIr own farms lind 
homesteads, so that they may lead the way for agricultural 
progress in their villages. 1 am very doubtful, however, whether 
this class of people will be open to the influence of new ideas and 
will take to new methods III a hurry, and I think our efforts should 
be concentrated in enCOUl'agmg the educated youths of the higher 
classes to take to agriculture which, ill my opinion, would be the 
surest way of bringing about rapid improvements in the methods 
~f agrICulture and for raisihg the outlook of the agricultural 
industry altogether, 

How to cdlU'utc (I.rIricuftul'Ists (Iud IIU'I'Case their cffiri('lIcy. 

Lastly, 1 must refer to the most J111portant question-how far 
will our efforts in the dIrection of impartmg agricultural education 
on the lines indIcated above reach such agriculturists who are now 
actually cultivating the soil and transform them into more efficient 
producers of agricultural wealth? Perhaps not more than 15 p.c, 
of the agriculturists go to school and of these only about 2 p. c. 
of those who receive any education take to agriculture as their 
profession. Even if there should be an immediate and rapid 
extension of primary educatIOn among the masses and agricultural 
education becomes far more popular than it is at prssent, I am 
certam that these influences will take a very long time to reach 
those who are actually engaged in agriculture at the present time. 
To help them to improve their knowledge of agricultural practice 
and to induce them to take to better methods of cultivation, the 
only practical method which I can suggest is to establish small 
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agricultural farms extensively throughout rural areas, and to make 
a start by establishing a farm at the headquarters of eac'h Union 
Board or Union Committee as the case may be. Arrangements will 
have to be made for imparting practical instruction in up~to-date 
agricultural methods, such as the selection of seed, usc of proper 
manures, use of labour-saving appliances, care of ca,ttle etc. by 
demonstration and by such other attractive methods as will 
appeal to them most readily. The farm should also be a centre 
for propaganda work for the area within its influence, and 
arrangements will haye to be made for the distribution of 
illustrated leaflets and for holding of cinema shows at fairs 
and hats, in which agricultural films as well as films of 
general interest might be shown. I have already referred to the 
great success of the Demonstration Train :::.eheme organized 
by the E. B. Ry. last year and have strongly recommended the 
extrnsion of this experiment and also of the organization of 
Demonstration Steamers 011 the same lines as the Demonstration 
Train. Continuation class for adults may also be taken up in 
connection with the central Union School to which I have referred 
above. 

Labo1lr-8((villg Applianc('s. 

Th(' usc of labour-saving appliances and up~to-date machinery 
would of course also need to be mentioned in ('onnection with 
labour. But at the present stage of tJ1f' industry we should confine 
our attention only to the cheaper appliances, because the bulk of the 
agriculturists are really too poor to find the capital necessary for 
the purchase of the costly appliances. If they are of the nature of 
a grain-winnower or a crushing machinery which nre necessary 
at only a particular stage of the industry, the agriculturists can 
combine and hir.e the machinery jointly. And in the case of certain 
other machinery like deep ploughs, the advisability of deep plough­
ing has to be first definitely ascertained before we can recommend 
such a machinery for adoption in any particular area. The capa­
city of the available cattle and the faciHties for replacing broken 
parts and of carrying out necessary repairs are important consi­
derations which should not be lost sight of. As pointed out by 
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Mr. Mackenna, the improvement of the local material~ which the 
cultivMor can himself make and repair and whIch his cattle can 
draw sepms to be the more hopeful line of Improvement. However, 
if we are able to establish Union farms, each farm should have a 
stock of stlitable ploughs, harrows and irrigation appliances for 
sale. IntendIng purchasers may also be encouraged to buy these 
implements on the instalment system. But it is in the compara· 
tively larger farms of gentlemen farmers that there will be scope for 
the use of up·to·date machinery like motor-tractors, steam-pumps 
etc., and it is with the object of enabling intending agriculturists 
of the higher classes to use these implements and keep them in 
repairs that they should receiv(> some traIning in elementary 
enginef'ring. 

Gntt/( Power. 

It is easy to realIse the importance of cattle power in connec­
tIon with the agricultural industry in India whore, besides human 
labour, bullocks are probably thf' only form of power used for 
driving the plough and carrying the produce to the market. 
Mechanical contrivances and power-driven implements are rarely 
used ~nd horses are also seldom, if ever, used for agricultural 
purposes. It has been truly said that if we want better crops, 
heavier crops, and more crops, we must improve the bullock power, 
the quality and efficiency of the bullock, and if we want the popula· 
tion to be healthy-spt:cially in We&t Bengal where fish is not so 
easily available-we must improve Dnd expand the sources of milk­
supply. Yet, important as live-stock is to agrIculture and to 
the health of the general community. the question of preservation 
and improvement of cattle seems to receIve very little attention. 
Repeated famines, wide-spread diseases of cattle, the export of 
good quality cattle of all kinds, nnd to some extent, the slaughter 
of prime cows and calves for beef, all tend to the deterioration of 
cattle. The statIstics taken for the whole of India show that the 
available plough cattle is hardly sufficient for the work that is 
expected of them, there being only about 66 cattle per 100 acres of 
sown area, and 61 cattle per 100 of the population for the whole of 
India. Even out of these there is a large number of use-less and 



134 THE FOUNDATIONS OF NAfiONAL PROGRESS 

decrepit cattle, so that the percentage of active cattle would be 
only about 50 for 100 acres. The net area under cUltivation in 
Bengal in 1928-24 was 22,80f),700 acres. In the same year there 
were 82,05,171 bullocks. According to these figures for 100 acres 
there were 36 bullocks, but some of the animals might be used 
exclusively for carts. The outstanding feature of the situation in 
Bengal, however, is not so much the shortage of cattle as their 
miserably weak and inefficient conditIOn. Sir P. C. Roy stated 
before the Agricultural Commission that in his recent tours in 
connection with flood relief he found the cattle of North Bengal 
diminutive in size, shrivelled in limbs and reduced to skeleton. To 
use such bullocks for ploughing, Mr. Andrews thinks, IS a positive 
cruelty to animals. The unsatisfactory condition of the indigenous 
cattle and the rapid deterioration of the imported cattle may be 
due to ::;ome extent to the damp and insalubrious climate of Bengal, 
lJut there iR little doubt that the chief eaURe of the emaeiation of 
the cattle of Bengal is due to the prevailing inattention regarding 
the feeding and eare of cattle. The eattle are left in most cases 
to pick up what SCH,uty food and nourishment they can from the 
rapidly contracting pasture grounds and the stubble in the fields 
after harvest. Sta1l feeding except in the case of the well-to-do 
cultivators is very scantily resorted to and in most cases the only 
stall food is chopped straw which has very lIttle nutriment fbI' the 
animals. The cattle of East Bengal are perhaps somewhat bet1E'r 
looked aft!'r ihan in West Bengal chiefly because the cultivators 
there are somewhat more prosperous. An improvement in the 
general standard of the care and tending of rattle is urgently called 
for. For, it is obvious that 111 order eIther to materially increase the 
productive capacity of the soil or to IJring virgin land under culti­
vation, our efforts must be primarily directed to the improvement 
of cattle. 

The improvement of cattle can be effected by better 
breeding and better feeding. In the matter of breeding Govern­
ment are assisting by l'vo}ving in their farms at Rangpur and 
Dacca the best type of bull and draught and milch cattle required 
for ~he Province. 'rhe foundation is the best type of country cows 
available which were at first crossed in the Rangpur farm by up­
country bulls of the Hansi breed, but Tharparkar bulls have now 
been substituted. At Rallgpur there are two herds and the mini-


