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THE CONTROL OF ANOPHELES MINIMUS 
BY ' SHADE ' AND RELATED METHODS 

By R. C. MUIRHEAD THOMSON, d.sc. 

Research Worker supported by the Royal Society and 
the London School of Hygiene and Tropical Medicine 
Duking the last ten or fifteen years there 

have been rapid advances in the control of A. 
minimus in Assam and North Bengal, and one of 
the most interesting features of this campaign 
has been the widespread and increasing use of 
' shade' as a control measure in the tea districts 

(Ramsay, 1930; Ramsay and Macdonald, 1936). 
Although the efficiency of this simple method was 
well established, there was some doubt as to the 
exact way in which it worked, and accordingly 
an investigation was started in 1938 the main 
object of which was to find out the principles 
underlying control by 

1 shade ', and if possible 
to put this and related methods of control on a 
firmer scientific basis. In order to tackle this 

problem it was necessary to study the reactions 
of A. minimus and its larvae to different com- 

ponents of the environment in turn, such as light 
and shade, water movement, temperature, organic 
pollution, etc., and the reports on these separate 
aspects of the work have been published from 
time to time in the Journal of the Malaria 
Institute of India (Thomson, 1940, 1941). As 
these published results contain full details of all 
laboratory and field experiments on which the 
following conclusions are based, the reader might 
encounter difficulty in selecting from all that 
material those findings which lend themselves to 
direct practical application in control work. 
When the investigation came to an end in 1941 
it was therefore felt that the time had come to 
review the work of the previous 3^ years and 
to discuss its practical possibilities. As the 

question of 
' shade ' is the one that claims first 

attention, it seems advisable to publish a 

preliminary communication to clear up some 

points which might previously have lent them- 
selves to misinterpretation. One of the first 

points is that in the following account the system 
of control known as 

' shade' will be printed 
in inverted commas in order to avoid confusion 
with shade as distinct from light, and it will 
soon become evident why this distinction is 

necessary. 
If we select a grassy edged garden drain 

where A. minimus is breeding, and shade a 

section with bamboo matting or thatch, A. 
minimus continues to breed in the dense shade 
as long as the grassy edge remains. Dense 
shade by itself will not kill the larvae, nor prevent 
the female mosquito from laying its eggs. When 
the grassy edge under the bamboo matting dies 
after a few weeks, in the same way as it does 
under ' shade' hedges of lantana, eupatorium, 
titapat, etc., A. minimus disappears. 
Now if we clean weed a stretch of the 

same garden drain, to produce bare earth edges 
exposed to light, A. minimus is again eliminated. 
It appears therefore that the breeding place 
becomes unsuitable for A. minimus under ' shade ' 

not because of low illumination but because of 
the ultimate disappearance of the grassy edge. 
Our experiments also showed that the female 

A. minimus lays its eggs in the still water among 
the grass at the edge of the stream. When the 

grassy edge is clean weeded or removed by the 
action of ' shade ', the increased water movement 
makes it unattractive to the female. Similarly, 
the larvae of this mosquito are really very sus- 
ceptible to water movement. Normally they are 
well protected by the still water among the grass 
at the very edge of the stream. When the grassy 

edge is removed, the increased flow makes it 

difficult for existing larvae to maintain their 

position, and they are very liable to be washed 

away. 
It appears therefore that the absence of A. 

minimus from streams under 
' shade ', and also 

its absence from streams whose edges have been 
clean weeded and exposed to light, is really due 
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to the same cause, namely, the removal of the 
grassy edge and the resulting increased water 
movement.* 

We have noted above that the shade or low 
illumination itself is not repellent to A. minimus. 
In fact when the female mosquito is looking 
for a place to lay its eggs, it is attracted by a 
certain amount of shade, such as exists in among 
a thick grassy edge, or a shaded pool or pocket 
of water at the edge of the stream. In some 

parts of Assam A. minimus is found breeding 
in little dark pits or 

' crab-holes ' in the bank of 
the stream, and it is obvious that the low illumin- 
ation itself has no harmful or deterrent effect. In 

streams, the attraction of A. minimus to a shaded 
spot is overruled by the repellent effect of moving 
water at the edges, but in the still water of katcha 
wells, where A. minimus also breeds, the 
reactions of the female to shade have a direct 

bearing on control. If we remove the vegetation 
from the well there is no increase in water 
movement such as occurs when the grassy edge 
of a stream is destroyed by 

' shade ' or by clean 
weeding. In the deeper wells, where the edges 
are shaded by the vertical or overhanging earth 
walls, breeding of A. minimus will still continue. 
But if the clean-weeded edges are fully exposed 
to light by converting vertical walls into smooth 
sloping ones, A. minimus is no longer attracted, 
and effective control is brought about. 

If these fundamental facts about the influence 
of light, shade, and water movement are borne in 

mind, it will be seen that there is nothing incon- 
gruous about the fact that streams can be 
controlled equally well by 

' shade ' and by clean 
weeding, and that the two methods of control 
are really due to the same causes. Clean weed- 

ing is merely a subsidiary method which has been 
evolved during the course of experiments directed 
towards an explanation of control by 

' shade \ 
The removal of the grassy edges of a stream and 
exposure of the bare edges to light is a sound 
and simple control measure, recommended as a 
temporary method to be applied in places where 
' shade' does not exist or where it would be 

impracticable to plant it. It should be a partic- 
ularly useful control measure at the edges of 
broad streams and perennial rivers, and in rural 
areas where it is difficult to establish and main- 
tain good 

1 shade \ 
The studies on the behaviour of the mosquito 

have shown that there is nothing antagonistic 
about what appear to be two very different 
methods of control, 

' shade' and clean weeding. 
In fact, we may regard 

1 shade ' as a more per- 
manent form of clean weeding, and both 
measures could be considered as forms of flushing, 
since the increase in flow or movement of water 
at the edges is the main factor which renders 
the breeding place unsuitable in all these cases. 
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* This is only a partial explanation of control by the 
shade plant, tarapat. 


