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Preferred Aedes aegypti Larval Habitats
in Urban Areas

W. H. CHEONG 1

Probably the most important single factor
influencing the distribution of Aedes aegypti has been
man himself. The habits of man with regard to
water storage and unwanted containers are reflected
in the abundance of the mosquito. Furthermore, the
cause of the present-day distribution of the species
is very clearly its spread by man.
The breeding habits of A. aegypti have been

considerably altered from those characteristic in the
area of probable origin, the forests of Africa, where
the only truly wild populations thought to exist
today are located. The species, as it is known in
most of the rest of the world, is almost completely
domestic; thus, its preferred larval habitats are in
close association with man, particularly in urban
areas-first in the built-up coastal zones and later
in the regions built up further inland. In moist,
warm climates, the species appears to have found
the high humidity and rainfall that are especially
advantageous for its activity and propagation.

In the past, workers have given various descrip-
tions of the breeding-places of the mosquito but have
referred chiefly to collections of water in artificial
containers, many of which are common throughout
the world. The present brief paper, based entirely
on Malaysian conditions, does not claim to embrace
all the larval habitats. Reference is not made, for
example, to harbours, where breeding may occur in
water collections in boats, pontoons, cranes and
other associated paraphernalia (chiefly machinery
and equipment), or to special places of engineering
works where collections of water in motor-parts,
discarded boilers, air-conditioners, girders etc.,
make them suitable places for breeding. However,
the data discussed may prove useful in situations
similar to the Malaysian conditions such as in many
of the South-East Asian and Western Pacific
countries, where an increasing incidence of haemor-
rhagic fever has occurred since the mid-1950s
(Hammon, Rudnick & Sather, 1960), and the po-
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tential danger of yellow fever points to the need for
knowledge of the breeding habitats of the vector.

In the early 1900s, mention was made by Leicester
(1908) and Stanton (1914) of A. aegypti in Malaysia.
More recently, Reid (1954) conducted a survey of
the species. Gillett & Ross (1955) showed that the
Malaysian strain of A. aegypti could transmit
yellow-fever virus. Shortly thereafter, Macdonald
(1956a, 1956b, 1957) submitted three papers dealing
with an exhaustive study of A. aegypti in Malaya,
with particular reference to the risk of yellow fever
introduction and to relevant control programmes.
Since then, surveys were conducted regularly in
Malaysia at airports and around seaports, and
control measures were undertaken by the health
department. Surveys were also conducted in urban
areas from time to time; a summary of the breeding
data from a number of urban areas is presented in
the accompanying table. It should be mentioned
that, for the purpose of separating populated regions
into urban and rural areas, Macdonald (1956a) used
the population figure of 2000 and above as a basis
for a town. No attempt is made to separate shop
houses and the slum houses, which are considered as
urban here. Of the total water collections, 83.8%
were positive for A. aegypti. The mean breeding
index for the town areas was 40.2% for A. aegypti,
10.6% for A. albopictus and 6.6% for Culex pipiens
fatigans. Macdonald (1956a) had found the mean
index for A. aegypti in coastal towns to be 38%,
while that for inland towns was 34%. This was
expected, as he had indicated that Leicester (1908)
had found the mosquito quite coastal in its distribu-
tion and not commonly found inland. The breeding
index has been generally considered more reliable
for the detection of A. aegypti in an area than the
index based on adult catches or knockdown sprays.
A determination of the extent of house infestations

has not been conducted, although it is of epidemio-
logical importance. Macdonald (1956a) showed the
larval index to be more accurate. The house-infesta-
tion rate normally has been found to be positively
correlated with breeding.
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LARVAL HABITATS OF AEDES AEGYPTI IN URBAN AREAS IN MALAYSIA

No. of collections A. aegypti A. albopictus C. fatigans Others Percentage
Habittat' _ _ of total

Inor 'Od I u n- n 1Ot -sites withIndoors jOutdoors In Out In Out In Ou In Out A. aegypti

Ant-traps

Earthenware jars

Storage drums

Bathtubs

Tins

Pots, pans cups, bowls,
basins, jugs, etc.

Tires

Pails and buckets

Flower-pots

Bottles.

Storage tank

Battery case

Holes in floor

Earth pipe

Iron machinery

Cement block

Cement drain

Wooden box

Wooden deck

Sand filter

Zinc sheet

Coconut shell

Split bamboo
Areca-nut stump

Shells

257

162

58

81

37

43

9

12

16

13

5

0

2

0

2

0

2

0

1
0

0

0

89

60

14

58

28

41

18

2

10

4

0

0
0

1

0

6

1

0

232

149

53

69

31

40

9

12

15

8

4

0

2

0

2

0

2

0

1

0

1

0

72

53

11

29

16

32

14

4

2

0

0
0

1

0

0

0
3

1

24

21

4

4

5

5

2

2

2

6

0

0

2

0

0

0

0

0

0

0

0
1

0

0

0

0

22

11

5

21

9

18

5

2

5

0

2

0

0

0

0
0

0

0

0

4

0

8

19

5

7

0

2

3

0

1

0

0

0

0

0

0

0

0

1

0

0

0
0

0

0

0

16

13

3

6

6

2

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

5

3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3

0

0

6

2

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0

0

26.5

25.2

12.1

9.1

6.8

6.4

4.7

3.0

1.8

1.4

3.1

From the table, it can be seen that water in
ant-traps and earthenware jars (Shanghai jars)
appeared to be the preferred larval habitats,
representing 26.5% and 25.2% respectively of the
total number of positive breeding containers. This
was followed by 12.1 % in storage drums, bathtubs
(9.1 %) tins (6.8 %), pots, pans, cups, bowls, etc.
(6.4%) tires (4.7 %), pails and buckets (3.0%),
flower-pots (1.8%) and bottles (1.4%). The other
containers make up the remaining 3.0%. The first
three figures are comparable with those of Mac-
donald (1956b) for urban areas. It should be noted

that all the ant-traps were indoors, with a high
proportion of positives (90.5 %). Twice as many of
the earthenware jars and the majority of bathtubs,
utensils, crockery and flower-pots were found
indoors as compared with outdoors. The storage
drums, tins, pails and buckets occurred both indoors
and outdoors, whereas tires were mainly outdoors.
Furthermore, the percentages of positive indoor
sites in all cases were higher than the percentages of
positive outdoor sites. It would appear, therefore,
that indoor containers are the preferred larval
habitats. Perhaps the temperature of the water
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indoors is more conducive to breeding. The well-
developed residential sites in the urban areas usually
provided very few breeding opportunities to the
mosquito. In Malaysia, all breeding-places, both
indoors and outdoors, should be considered as
perennial foci, as would also be true of countries
where the seasonal rainfall does not contrast with
a sharp dry spell. This condition is of importance
in any campaign against the species. Where seasons
are sharply defined, many of the containers, particu-
larly those outdoors, represent only temporary
potential breeding-places.
Apart from the ant-traps, the most important

habitats are those concerned with the storage of
water for the purpose of drinking or washing; many
of these consisted of large bodies of water, some-
times in constant daily use. Together with the
ant-traps, they make up 73 % of the larval niches.
The gravid female has probably found these sites
extremely convenient places in which to deposit her
eggs, for such containers are permanent features in
many Asian households, and the water is usually
either from the house tap, the roadside standpipe
or from rain-water collections. The availability and
source of water-supply thus play an important part.
The exact preference of the gravid female in her
selection of a breeding-site is not known. Never-
theless, it does appear that the females do not
frequent wells, although this has been reported in
the Sahara (Bague & Kieffer, 1923), Bombay
(Liston & Akula, 1913) and Nigeria (Dalziel, 1920).
Ground-pools and river-water are also not suitable.
The water of choice has invariably been clear, with
seemingly little or no food.

A. aegypti tend to be more selective in nature,
unlike Culex pipiens fatigans, which is found in
association with man in sullage or clear water that
may be running or stagnant. It may be that, in the
container habitats for A. aegypti, the chances of
chemical fluctuation and contamination are less.
A. albopictus and, to a lesser extent, Culex fatigans
have adapted themselves to container breeding, thus
offering a certain amount of competition. The
breeding of A. aegypti in leaf axils has been recorded
in Africa by Teesdale (1941) and by Haddow (1948).
In Malaya, Macdonald (1956b) occasionally found
larvae in tree-holes close to human habitations. No
breeding was recorded from leaf axils. The potential

importance of tree-hole and leaf-axil breeding
should not, however, be overlooked for control
purposes. A fully adapted strain may one day
emerge to plague man from its sylvatic habitats
around his home.
With regard to the control of A. aegypti in

container habitats, a sound health-education
system is required, and possibly legislation, for in
Malaysia the practice of storing water still persists,
to a certain extent, even in well-supplied areas.
General improvement of environmental sanitation
and hygiene is of utmost importance. The use of
insecticides sucessfully against the larvae is prob-
lematical today because of the potential development
of resistance. With increased selection pressure, the
frequency of resistant individuals may quickly rise.
There is also a danger of accidental poisoning.

Control by biological means using predators,
fungi, bacteria, protozoa, parasites, sterile males or
genetically incompatible specimens may become
part of the programmes against larvae breeding in
the special situations described earlier. For example,
in the South Pacific, the feasibility of using
Coelomomyces against mosquitos has been demon-
strated. Trials of the sterile-male technique and
mass rearing have been reported (Morlan et al., 1962,
1963; Fay et al., 1963). Perhaps some means could
be found to shorten the longevity or life expectancy
of the mosquito in nature to prevent or interrupt
transmission.
The breeding of A. aegypti in containers around

human habitations is no doubt one of the contribu-
tory factors towards its success. Among the many
enemies of mosquito larvae in nature, few have been
recorded adversely affecting A. aegypti, probably
because of the nature of its selected breeding ground.

Furthermore, the contact with man provides the
source of blood for reproduction, his houses provide
ample resting places, his storage and discarded
containers provide abundant breeding habitats, and
there are ample opportunities for the spread of the
mosquitos by transportation. The heavy rains
assist in keeping the containers filled. The larvae
seem to have a high tolerance in water with little
food. Finally, the present-day anti-larval measures
in towns with respect to malaria control do not
normally take into account the containers as
breeding-sites, thus allowing the species to survive.
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