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MALARIA CONTROL IN BENGAL. 

By MAJOR H. G. WINTER, M.C., 

Royal Army Medical Corp8. 

GENERAL. 

OWING to its geographical situation and its geological formation, Bengal 
is one of the most malarious provinces in India. In a population of 50 
millions, malaria causes 350,000 deaths in a year and it is estimated that 
at least 30 millions are infected with malaria parasites. Further; it is 
probable that 60,000 out of the 86,618 villages in the province are more 
or less severely affected by the disease. 

The area covered is so large, problems presented are so varied, and 
methods recommended and adopted so diverse that it was thought a 
short summary might be of some interest. The author has been fortunate 
in that, as a member of the Committees referred to below, he has been in 
close touch with the question for the past four years. 

ORGANIZATION. 

In the last two or three years energetic measures have been adopted 
and very serious steps have beeu and are being taken to combat the 
scourge. The Government of Bengal has been particularly active. 

The Malaria Sub-Committee of the Sanitary Board of the Depart
ment of Public Health is working constantly and several large schemes 
put up by them have been approved and financial grants made for their 
operation. 

[n the past, anti-malaria work has largely been left to Municipa.lities, 
Cantonment Authorities, District and Union Boards, and to private 
enterprise on the part of various big business concerns. There was little 
or no co-ordination and the good work of one Local Authority might be, 
and was, nullified by the apathy of those adjacent. 

At the end of 1930, the Army Department of the Government of India 
recommended the formation of Anti-Malaria Co-operative Committees, 
the personnel of which were to be representatives from the Cantonment 
and from all local bodies immediately adjoining; the object of such 
Committees being to co-ordinate the work of all authorities in and around 
Cantonments. Such a Committee was formed at Barrackpore and held its 
first quarterly meeting on February 18, 1931, and has met regularly every 
quarter since. In view of the success met with, it was decided to extend 
the scope of this Committee and in June, 1931 it was enlarged to include all 
local bodies within the Barrackpore Sub-Division and, in addition, the 
Chief Engineer of the :pepartment of Public Health and the Chief 
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H. G. Winter 239 

Engineer and Chief Medical Officer of the Eastern Bengal Railway 
were co-opted. 

The results obtained have been beyond expectations. Local bodies have 
got together and, as a result, many problems in which two or more have 
been concerned have been solved: individual Authorities have benefited by 
the experience of others and an enthusiasm has been worked up which was 
not evident previousl y. 

The Committee has also been the mouthpiece through which representa
tion hfts been made on several subjects to the Provincial Government. A 
similar Committee has been formed and is doing good work in the Ramna 
Cantonment at Dacca. 

It is proposed by the Government of Bengal to institute gradually 
similar co-operative committees in other districts in the Province. 

Co-operation, also, is aimed at by the Malaria Sub-Committee of the 
Sanitary Board, and they have co-opted as members certain tea-garden 
doctors and malariologists of other big firms, railway malariologists, civil 
consulting engineers and others as required. 

In addition to the above official organization certain others are doing 
good work. Chief of these are the Co-operative Anti-Malaria Societies, 
which commenced work as far back as 1908 and whose existence is largely 
due to the labours of Rai Bahadur Dr. G. C. Chatterjee. These societies 
are non-official and purely voluntary. There is a Central Co-operative 
Anti-Malaria Society, Limited, which was founded and registered under the 
Co-operative Act in 1919. At present there are over 2,000 of these societies 
in Bengal and the number is growing. 

Funds for the work are ohtained by donation and subscription and by 
loans from Government under the Co-operative Act. They are administered 
by the villagers for their common good and most of the labour is voluntary. 
Expert advice is given by local practitioners and others and by the Central 
Society. A very great deal of propaganda is done in this way and questions 
of cholera, kala-azar, beri-beri, etc., are also dealt with. These societies have 
done more to initiate a sanitary sense into the illiterate masses of the 
agrarian population than anything else. 

o 

GENERAL CONSIDERATIONS. 

The greater part of Bengal consists of the Great Gangetic Delta 
which is largely marsh land and paddy fields intersected by innumerable 
rivers and streams; this constitutes the whole of the East, Central 
and South Bengal. North Bengal consists of the Duars and foot-hills of 
the Himalayas, and West Bengal is flat country with many streams. 

Population is concentrated in large towns, mostly on the banks of 
rivers, and the greater part of the remainder of the country is sparsely 
populated. In West Bengal popUlation is chiefly concentrated in the coal
fields area, the remainder being agricultural for the cultivation of sugar
cane, etc. In North Bengal it is more evenly distributed over the numbers 
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240 Malaria Contra) in Bengal 

of tea ~states in that area. In Central, South and East Bengal it is mainly 
in large towns on river banks, hut there are also large numbers of villages 
in this area which are chiefly given up to the cultivation of rice-paddy and 
jute. 

GENERAL PROBLEMS. 

, In North Bengal the problem is comparatively simple. In the tea 
gardens measures for malaria control are very efficiently and energetically 
pursued by the firms concerned; their labours are, however, to some ex~ent 
hampered hy the condition of their surroundings. The areas not occupied 
by the gardens consist mainly of sparsely populated jungle and cultivated 
tracts. Cultivation is largely of cereals on the" terraced" system on hill 
sides and necessitates irrigation ·by gravity. 

The position in the Central, Southern and Eastern portions of the 
Province' is far more complicated. The whole of this area has been 
gradually formed by the silting up of the Ganges mouth and the formation 
of a huge delta. The whole country is therefore flat and intersected by 
innumerable rivers and streams which are tidal for over a hundred miles 

'from the sea. 
Nature's method of land reclamation is for the, rivers in the flood 

season, bringing up large quantities of silt, to overflow into low-lying 
marsh areas where the silt is deposited thus raising the land level. Later 
this flood water re-enters the rivers and the greater volume, increasing the 
velocity of flow, scours out and deepens the river hed. 

, Population has inevitably concentrated along natural traffic arteries
the rivers-where the larger towns have gradually come into being. As 
civilization has progressed, so roads and railways have been built, and, in 
view of the low-lying nature of the country, these have had to be put on 
embankments. This has all seriously interfered with Nature's efforts. 

In the past, man's attempts at land reclamation have been by the 
"embankment system" which consists of raising the hanks of the rivers 
to prevent them overflowing into the marsh areas and providing sluice 
gates in these embankments to drain the water off such land when the 
rivers are at their lowest. The evil effects of this method of reclamation 
have been: (ci) Decrease in the volume of water in the rivers and con se
quentlessened velocity thus causing silting up and resulting in obstruction 
to navigation and eventual complete stoppage of flow in the river; Cb) 
the stoppage of the natural land raising process by silt; (c) the loss of 
fertility of the ground owing to absence of the manurial value of natural 
rive'r silt; (d) obstruction to the natural drainage of urban areas; (e) the 
causation of malaria by leaving ideal mosquito breeding grounds in the 
low-lying reclaimed areas. 

Wherever villages have sprung up and large towns come into being, 
earth has been needed, for raising the land immediately round the huts and 
for raising the plinths of huts; in addition, clay has been required for plas
tering huts and for making bricks. Further, as road metal has to be 
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H. G. Winter 241 

imported for very long distances, it is 'expensive and all but the first-class 
roads have to be made with broken brick-even the first-class roads have 
a bed of brick. To obtain earth and clay, holes have to be dug and conse
quently the whole country is dotted with large tanks. These tanks form, 
in th~ majority of cases, the only water supply for washing, bathing and 
drinking: in many cases they are choked with weed and form ideal 
mosquito breeding grounds. 

Railway and road embankments require earrth and consequently on both 
sides of all roads and railways are to be found long chains of "borrow pits " 
full of water and choked with weed. 

One of the staple foods of the Bengalee is fish obtained from tanks and 
streams. The method of catching fish necessitates the damming of 
streams by the erection of fishing bunds; this impedes the natural flow of 
the water and causes large, stagnant pools which breed mosquitoes. 

Although malaria is most rife and eradication of anopheline mosquitoes 
is of primary importance, kala-a.zar and dengue are very prevalent; the 
destruction of culicines is therefore also a necessity. In consequence, the 
use of Paris green as a larvicide is only of limited value. 

The bamboo industry is a large oneii1 the district and stagnant water 
lying in hollow stumps is a fruitful source of mosquito breeding. 

SPECIAL PROBLEMS. 

In addition to larger considerations which are more or less general, 
certain minor problems arise in special areas. Of, these the following are 
the most important:-

(1) The main sewage and storm water outlet for the city of Calcutta 
is the Bidyadhari River which flows out through the Sunderbans south
eastwards. Owing to the expansion of the city and the effect of previous 
land reclamation schemes, this river has rapidly silted up and as a result 
it has become a sluggish sewer quite inadequate to deal with the volume 
required of it, and consequently Calcutta is constantly being flooded during 
the monsoon periods; furthermore, this and other rivers in the vicinity 
can no longer be used for the large country-boat traffic., 

(2) As a further result of the blocking of the Bidyadhari and other 
rivers there are very large lakes immediately to the east of Calcutta. These 
lakes are full of brackish, salty water and are known as ,the 11 Salt Lakes." 

(3) For many years Anopheles ludlowii-a mosquito particularly active 
as a carrier of malaria-has been breeding in the outer Sunderbans. This 
mosquito which breeds only in brackish water, was probably originally 
imported from Malaya by boats trading along the coast. In recent years 
this mosquito has worked its way nearer and nearer to Calcutta until now 
breeding places are found ill the municipal area to the south, beyond the 
city to the north and in the Salt Lakes to the east. Spread has been 
much more rapid in the last two to three years. It is thought that adult 
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242 Malaria Oontrol in Bengal 

mosquitoes are brought up in railway carriages and 10 country boats 
bringing rice straw. 

(4) In densely populated urban districts anti-mosquito campaigns are 
feasible, but in sparsely inhabited rural areas-specially large tracts of 
swampy jungle and areas given over to the cultivation of rice-paddy, etc.
they are to a great extent impracticable and other means have tobe devised. 

MECHANISM OF MALARIA CONTROL. 

The next question which arises is: How are these problems being 
tackled? 

The Bengal Government are constantly making malaria surveys through
out the Province, and maps and charts are maintained and kept up to date 
showing the spleen rate amongst children, varieties of mosquitoes breeding, 
etc., by districts. It has been abundantly proved elsewhere that haphazard 
antimalaria work without careful preliminary survey is not only useless, 
but may even be the cause of an increase in the incidence of the disease. 

DR. SUR'S SCHEME FOR THE PREVENTION OF INFECTION 

OF MOSQUITOES. 

There are two main factors in the causation of malaria: (1) The presence 
of the carrier mosquitoes, and (2) the germ-carrying patients. 

In the past, with the exception of somewhat haphazard distribution of 
free quinine, anti-mosquito campaigns have been the only methods of malaria 
control adopted in the Province. 

It was realized that, whereas methods of mosquito eradication might be 
practical in densely populated areas where drainage and other sanitary 
schemes were already in force, it was not feasible in the wide tracks of 
thinly inhabited agricultural and jungle country. 

If malaria is stamped out amongst the human carriers, it matters little 
if the mosquitoes are present or not, and Dr. S. N. Sur, Malariologist to the 
Government of Bengal, formulated a scheme for testing the practicability 
of this method. The principle of this scheme is mass treatment of the 
popUlation in a selected rural area, with' a view to sterilization of human 
'carriers, anti-mosquito methods only to be a secondary consideration. 

Continued dissections of mosquitoes in the Public Health Laboratories 
in the School of Tropical Medicine, Calcutta, show that during the period 
from April to June, anopheline mosquitoes remain uninfected in Nature. 
If, then, a community can be kept free from the sexual forms of the parasite 
during this period, the mosquitoes cannot later on, in the rainy season, when 
temperature and humidity are favourable, become infected, It has been 
shown that, whereas quinine will cure a patient with malaria,it does not 
sterilize him sufficiently to prevent him infecting mosquitoes. In Dr. 
Sur's experiment quinine and plasmochin were used-the latter to kill the 
sexual forms. 

A circular area with a diameter of 7! miles, covering about 44 square 
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H. G. Winter 243 

miles and containing 97 villages with a population of 21,409, of which 
children undflr 12 form about 30 per cent, was taken up for the purpose 
of this experiment. The area is situated in the Memari Thana of the 
Burdwan District, and is highly malarious, having an average spleen rate 
of about 70. 

The area was divided into six divisions, each placed under one 
Sub-Assistant Surgeon, and had one Central Research Laboratory. Work 
was commenced in April, 1933, and has been carried on since. Continuous 
and intensive propaganda was commenced before April, as co~operation by 
the masses is vital, and a th'orough survey made. 

The first part of the scheme constitutfld the distribution of quinine and 
plasmochin to every person within the area by house to house visit by the 
doctors. Each adult got fifteen grains of quinine and cinchonafebrifuge, 
in tablet form, a day for five consecutive days and 0'02 gramme of 
plasmochin for three consecutive days. This distribution' was started on 
April 3 and completed by the last week in J uue. Out of a total 
population of 21,409 persons, 20,450 took plasmochin and 17,587 took 
qUInIne. 

From July 3, centres for the treatment of malaria cases were opeued
five in each Sub-Assistant Surgeon's area-and were visited two days a 
week. Each case of malaria was given fifteen grains of quinine and 
cinchona febrifuge and 0'02 gramme of plasmochin daily for three days. 

At first difficulty was experienced in persuading the population to take 
the treatment, but propaganda and the assistance of the District Board and 
Union Boards eventually overcame much of the prejudice. Anti
propaganda by quacks, who saw a very lucrative livelihood ,in danger, had 
to be fought. 

As it happened, climatic conditions were against the scheme as the 
months of April and May were unusually wet and consequently mosquito 
infection commenced earlier. 

Progress was very carefully checked by the following means: (1) 
Sporozoite rate worked out by' regular collection and' dissection of 
anopheles. (2) Malaria cases atten~ing the Dispensaries were checked 
against the figure3 for Local Dispensaries in previous years. (3) Parasitic 
index was determined by random sampling and examination of blood 
films month by month both inside and outside the experimental area. 
(4) Gametocyte rate was also worked out both inside and outside the area. 
(5) Spleen index and average spleen were taken. 

The cost of treatment per head of popUlation was As. 5 for medicine and 
As. 4'72 for the campaign. The total expenditure by the Bengal Government 
was Rs. 20,000/- and, as large stocks of quinine, cinchona febrifuge and 
plasmochin still remain in hand, only Rs. 1,000/- for euquinine for the 
treatment of children, Rs. 5,000/- for quinine aud Rs. 5,000/- for plasmochin 
will be required to complete the experiment next year. 

Up to date, results have been encouraging and prejudice against the 
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drugs is dying out; in fact they are becoming popular. It is too early to 
give an opinion and final results at the end of next year will be of great 
interest. 

MR. GRIFFIN'S IRRIGATION SCHEME. 

The question of improving irrigation and drainage by opening up old 
waterways alid reverting to the natural tidal method of land reclamation 
has been takep up by Mr.F. C. Griffin, Chief Engineer to the Department 
of Public Health, who is also a member of the Drainage Committee. 

Mr. Griffin has studied the problem in detail; old maps and plans going 
back as far as 1760 have been consulted and each area has been carefully 
considered, and, where necessary, levels, etc., have been taken. A large
scale working model relief map has been prepared, and from this the action 
of tides, monsoon flood water, rain storms, silting of rivers, etc., can be 
studied. As far back as fifteen years ago, Mr. Griffin carried out three 
experimental anti-malaria schemes-Meenglas Tea Estate, Singaran Colliery 
and J angipore. 

The District of 24 Parganas and Calcutta have been' considered 
recently. Separate schemes have been drawn up for each area in such a 
way t'hat each scheme dovetails into those adjoining; eventually to make a 
corporate whole. The reason for this is that the expense will be borne by 
the local bodies concerned and paid for by them out of their own funds 
assisted by loans from Government. 

Mr. Griffin has embodied in his schemes not only drainage and land 
reclamation, but, where necessary, town planning, water supply and sewage 
disposal systems. 

Plans and estimates .have been prepared for the improvement of the 
Bidyadhari River to provide efficient sewage disposal and drainage for 
Calcutta and for making the Salt Lakes tidal. A further scheme has been 
completed for the provision of drainage of the land North of Calcutta in 
the Khamarhati Municipality. This will include town planning and a 
water-borne sewage system on the 'acti vated sludge principle as well as an 
efficient water 'supply obtained by utilizing as reservoirs the large borrow 
pits made in the construction of the Calcutta Chord Railway. In addition, 
streams and.rivers in the·rural portions of the area will become tidal. 

. Further schemes are in course of preparation and in the Bhatpara 
Municipality-twerity-four miles north of Calcutta-a project· embodying 
all the improvements noted above is in course of being carried out. 

In future it is hoped to extend the work to larger areas of the Province, 
but it will necessarily be slow, as many natural "spill areas" have been 
reclaimed by the emhankment method and are now occupied and under 
cultivation. Each area has to be carefully worked out so as to cause as 
little disorganization of existing arrangements as possible. 

TANKS AND BORROW PITS. 

In urban areas and in cantonments where there is an efficient piped 
water supply, tar-ks are merely a menace to health. Their only use is as 
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a source of revenue to the authorities concerned by sale of fishing rights. 
Inmost cases the form of lease issued contains rigid clauses binding the 
lessee to keep the tank clear of weed and to have straight cut, clean edges. 
In addition the tanks are sprayed with Paris green which, in the dilution 
used, three per cent, does not injure fish or render the water unfit for 
consumption by human beings or animals. In a number of cases tanks are 
being filled in with bazaar and street refuse, and, where available, with 
cinders from mill furnaces. This method has been found very satisfactory; 
there is very little smell or fly breeding, and when the tank has been .filIed 
the land has a high m!luurial value and can be let advantageously as 
agricnlturalland. thus more than compensating for the loss of revenue from 
fishing rights. This land cannot, however, be let for building under fifteen 
years because it tends to settle about thirty per cent in that period. 

In villages in the rural areas the problem is not quite so easy because 
these tanks form the' only water supply for the community; but this is all 
the more reason why they should be kept free from weeds, etc. 

Railway and road borrow pits are being dealt with by the authorities 
concerned, chiefly by clearing weeds, cutting bunds, and making drainage 
where possible. 

In all cases of tanks and borrow pits energetic propaganda is being 
pursued-mainly through the Co-operative Anti-malaria Societies-to stock 
these with larva-eating fish, of which a number of varieties exist in Bengal. 
Application has been made to the railways to allow special facilities and 
rates for the carriage of the fry of these fish. . . 

Propaganda is the only weapon available against the indiscriminate 
erection of fishing bunds and the cuttil1g of bamboos between joints. Some 
success has been attained. 

ANOPHELES LUDLOWII. 

The menace to Calcutta of the A. ludlowii is very real and the gravity of 
the situation is realized by the Government of Bengal. A special Ludlowii 
Sub-Committee has been formed and is doing good work. At present its 

. chief duty is to carry out a complete survey, but in addition it has made 
certain recommendations j for instance, it proposes that country boats 
bringing in rice straw should be made to pass through a fumigating station 
to kill adult mosquitoes. 

In addition to a survey, which is very thorough, all new breeding places 
found are immediately dealt with by the usual methods-oil, etc., and con
trolled. It is hoped that Mr. Griffin's new drainage schemes will go far 
towards solving this problem. 

THE POSITION IN NORTH BENGAL. 

As previously stated, large firms are doing a great deal of work on their 
tea estates, but are hampered by conditions in surrounding areas. A scheme 
to enforce intermittent irrigation of crops has been formulated whereby 
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246 Malaria Control in Bengal 

each" terrace ,. will be dried up periodically in order to destroy larval. A 
draft Bill has been submitted to Government to give powers to Local 
Authorities for this purpose. 

CONCLUSION. 

Only the very briefest outline can be given in these notes, but· full 
details can be obtained from the articles written by the gentlemen referred 
to and from the various pamphlets issued by the Public Health Department 
of the Government of Bengal from time to time. 

Enough has been said, however, to indicate the problems confronting the 
malariologist and the lines . on which they are being tackled in a Province 
larger in area than the whole of England and Wales. An attempt has also 
been made to show the dangers attendant on haphazard methods pursued 
without careful preliminary investigation and thought. 

Schemes which, in the past, were welcomed as outstanding improve
ments, have, ten to fifteen years later, proved very much the reverse. 

I am indebted to Colonel G. C. L. Kerans, D.S.O., V.H.S., LM.S., 
Assistant Director of Medical Services, Presidency and Assam District and 
to Colonel D. P. Goil, LM.S., Surgeon-General with the· Government of 
Bengal, for permission to send these notes for publication. M y grateful 
thanks are due to Mr. F. C. Griffin, Chief Engineer, Public Health 
Department; Dr. R. B. Khambata, Director of Public Health; Dr. S. N. 
Sur, Assistant Director of Public Health, . Malaria Research, and Rai 
Bahadur Dr. G. C. Chatterjee, for their assistance and advice and of whose 
writings I have made full use. 

• 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-63-04-03 on 1 O
ctober 1934. D

ow
nloaded from

 

http://militaryhealth.bmj.com/

