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Distribution, Density and Seasonal Prevalence of
Aedes aegypti in the Indian Subcontinent and

South-East Asia

T. RAMACHANDRA RAO 1

Although Aedes aegypti is known to be widely
distributed in several countries of South-East Asia,
and its importance as a potential vector of yellow
fever has been recognized for a long time, the
information on its distribution, density and seasonal
prevalence is still very fragmentary. However, the
recent recognition of the role of dengue as a cause of
haemorrhagic fever and the detection of chikungunya
virus in this region and its association with large
outbreaks of febrile illness have stimulated fresh
interest in A. aegypti.
Notable among the earlier reviews of the distri-

bution was that by Barraud (1934), who so far as the
Indo-Pakistani subcontinent, Burma and Ceylon
were concerned, provided an informative map
indicating all localities where this species was known
to be present. Since then, there have been few
comprehensive reviews of such a nature other than
those by Macdonald (1956) dealing with Malaya
and to some extent by Scanlon (1966) for
Thailand.
The status of A. aegypti in tropical Asia has been

a matter of some speculation. A view is generally
held that A. aegypti infested this part of the world in
strength only during the second half of the nine-
teenth century, probably with increase in trade and
shipping (Smith, 1956). Some support is available
for this view because of the greater prevalence of
this species near the coast and its detection in some
of the interior areas only in more recent times. It
would, however, be difficult to say at this time
whether the distribution, as we see it today, is a
result of an as-yet-incomplete migration or a result
of a fundamental ecological inhospitality of certain
areas. One should keep an open mind on this
interesting topic.

I Director, Virus Research Centre, Poona, India.

DISTRIBUTION
India
The Virus Research Centre, Poona, has been

collecting information on the prevalence ofA. aegypti
in many parts of India during the last 12 years.
This information, together with that kindly furnished
by Dr S. P. Ramakrishnan, Director, National
Institute of Communicable Diseases, Delhi (formerly
Malaria Institute of India), has been plotted in the
accompanying figure. In general, the distribution of
this species is the same as it was before 1930, and
there has been no major change. The whole of the
Gangetic plain of North India is infested, as there
are reports of A. aegypti prevalence in several cities
and towns of this tract. However, in peninsular
India, the distribution is less uniform. There is
certainly a greater number of A. aegypti-infested
places and with higher densities in the eastern coast
than in the western coast. In southern India,
searches made in 1963-64 revealed few localities
with A. aegypti in the western part, while the picture
was totally different in the eastern part, where
A. aegypti was detected in many localities. In the
western coast, Kozhikode and Ernakulam, towns
which are under a very careful routine study by
teams of the National Institute of Communicable
Diseases, have been reported to have been free of
A. aegypti except for a stray specimen or two. This
species is believed to occur in several parts of Kerala
State, but in very small numbers.

Similarly, a large area in the coastal district of
Kolaba (Maharashtra State), close to Bombay city,
was studied very intensely by the Virus Research
Centre in 1955 without any A. aegypti being de-
tected. This was confirmed to some extent by the
absence of dengue antibodies in the human sera
collected from the area. It also appears that the
higher elevations of the Western Ghats are least
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attractive to this species. Obviously, therefore, there
are some sections of the country where, though
A. aegypti is occasionally found, it is not abundant,
presumably because of adverse ecological conditions.
On the other hand, all along the eastern coastal
region, this species is widespread.

In the Laccadive islands, off the west coast, recent
surveys (Subramaniam, Ramoo & Sumanam, 1958)
did not detect this species, although one would
strongly suspect its presence, especially in view of the
fact that Iyengar & Menon (1955) have found it in
the Maldives, and Mattingly & Brown (1955) in the
Seychelles islands, both in the Indian Ocean. The
Andaman and Nicobar islands in the Bay of Bengal
are known to be infested with A. aegypti.

The smallest localities in South India where
A. aegypti has been collected, within the knowledge
of the author, are Brahmanapalli and Sethalpattadai
villages in Chittoor District, each with hardly
15-20 houses. At least in South India, this species is
not restricted to large towns. The highest elevation
so far recorded in South India is in Bangalore city
(2900-3000 feet, or 880-910 m), but the species
seems to have totally disappeared there in recent
times. There is a single record of a higher elevation
in North India: Bhimtal, near Nainital (6000 feet,
or 1830 m).
A. aegypti is also not now as prevalent in certain

cities and towns of western India (States of Maha-
rashtra and Gujarat) as before. In Poona city
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(population 700 000; elevation 1800 feet, or
550 m), for instance, this species was definitely
known to occur previously, but since 1950, when a
DDT indoor residual spraying programme of the
whole city was commenced, the species has com-
pletely disappeared. The last specimen collected was
a single male in 1953 (Rao & Rajagopalan, 1957).
A thorough search for 14 days made in all sections
of the city in 1964 did not reveal a single specimen.
The spraying was stopped in 1956, but the species
has not returned. Poona, however, is one of the
few cities in India where DDT spraying was done
in the entire city, including central congested areas;
in most cities in India spraying was done only in
peripheral areas. The possibility of a similar effect
in other cities and towns has to be kept in mind in
interpreting the present distribution.

Pakistan, Ceylon and Burma

No published information on the current status
of A. aegypti in Pakistan, Ceylon and Burma is
available to the author, but there is no reason to
believe that the distribution has changed from that
delineated by Barraud in 1934.

Malaysia
The reports of Reid (1954) and of Macdonald

(1956) provide a good idea of the distribution of this
species in that country. A map provided by the
latter investigator shows that the species is wide-
spread both along the coast and inland. However,
there is an indication that in the coastal areas both
towns and villages are infested, while in the interior
it is mainly the towns that are infested, but there is
an indication that the species is spreading and will
probably do so until every village is infested with it.
A study of -the previous literature by Macdonald
and others has shown that this species was perhaps
introduced into Malaysia from India in the middle
of the last century, and that it has been slowly
advancing into the interior. Kuala Lumpur,
27 miles (45 km) inland, is believed to have become
infested for the first time between 1908 and 1914.
The species has also been recorded from the coastal
areas of Sarawak (Macdonal, Smith & Webb, 1965).

Thailand
The recent outbreaks of dengue with haemorrhagic

manifestations have revived interest in A. aegypti in
this country. Where and when it was introduced
there are questions of debate, but when Causey
(1937) reported on a survey of mosquitos, he showed

that this species was found, not only in Bangkok,
but also in almost every village along the railway
between Bangkok and Chiengmai, and also in all
coastal villages examined in the eastern and western
side of the peninsula. Villages that were a few miles
removed from the coastal railway or motor-car
roads were free of this species.

Surveys by Iyengar & Menon (1956) have also
confirmed the occurrence of this species. The recent
excellent review by Scanlon (1966) has considerably
added to the information. This species now occurs
all over Thailand, wherever there is a concentration
of dwellings, including small villages along the
water and land communications. It still seems to be
absent in the forested regions.

Indonesia
Little published information on the current status

of A. aegypti in Indonesia is available. Earlier
comprehensive references are those by Bonne-
Wepster & De Brug (1932). The species occurs in
many localities, and there is no indication that there
has been any change in its status in recent years. As
in Malaya, coastal areas are more infested than the
interior, although Stanton (1920) had found the
species at a place 40 miles (75 km) from the sea and
at 2300 feet (700 m) above sea level in West Java.
Soeparmo, Kiat & Loomis (1962) established a
colony of A. aegypti from mosquitos collected from
the countryside.

Maldive Islands

Iyengar & Menon (1955) have listed A. aegypti as
present in these islands.

Nepal
The species is not recorded from this country

(Peters & Dewar, 1956), although one could suspect
that in the lower elevations in the Terai region,
bordering on Uttar Pradesh, India, there may be
locations where it could occur.

Afghanistan
There are no published records of A. aegypti in

Afghanistan.
DENSITIES

Reliable A. aegypti indices in recent times are
available only for a few places where special surveys
have been carried out. A few details are given in the
accompanying table.

In the city of Pakchong, in Thailand, Scanlon
(1966) has reported an index approaching 100%.
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AEDES AEGYPTI INDICES AS RECENTLY DETERMINED IN SEVERAL ASIAN CITIES

1 Larval indices Adult indices
Place Year Range Average Range Average Authority

I (%) (%) (%) (%)

India

Delhi 1964 0.0-81 8.7 _ 10.9 Krishnamurthy et al.
(population: 2 658 612) (1965)

Vizagapatnam
(population: 182 004) 1964

Zone I BHC sprayed at three-
month intervals - 11.3 _ 4.3

Zone 2 BHC sprayed at six- Unpublished data from
week intervals. Peripheral the National Institute
spraying at weekly intervals - 14.6 _ 9.0 of Communicable

Diseases
Zone 3 focal spraying wherever

malaria cases had occurred - 17.1 _ 16.6

Vellore city (population: 113 742) 1964 69 Unpublished data from
yearly - 30.0 24.2 the Virus Research

average 1961 300Centre

Calcutta (unsprayed wards) Nov. 1963 - 23.3 _ 23.6 Wattal (1964)

Nagpur (population: 643 659) June 1964 2.5-50.0 31.0 2.0-60.0 21.0 Rao & Vittal (personal
communication)

Malaya

Shop houses and slum houses in
several towns 1956 28-67 48.0 0.0-57.0 27.0 Macdonald (1956)

46-86 65.0 38-80.0 53.0

Singapore 19-60 - 9.0-37.0 - Macdonald (1956)

In India, the densities of A. aegypti are, in general,
highest in the coastal and low-lying areas. As the
altitude increases, the densities seem to undergo a
considerable reduction.
The international airports at Santa Cruz (Bombay)

Dum Dum (Calcutta) and Palam (Delhi) are kept
free of A. aegypti by vigorous anti-mosquito
measures, although the cities themselves are not free
of the species. In Bombay- city, however, the
incidence is extremely low and, over a period of
13 years for which data are available, the larval index
has not risen above 0.01 0%.1 This is not so in the other
cities of India, however.

SEASONAL PREVALENCE

The available data on seasonal prevalence are
still more meagre than those on densities, for very
few all-the-year-round studies have been carried out.
In a study carried out by the Virus Research Centre
(Dr Rachel Reuben) in Vellore town in South India,
the following Aedes adult indices (percentages) were
found:

1 Data supplied by the Executive Health Officer, Bombay
Municipal Corporation.

1964 1965
July Jan. 32
Aug. Feb. 23
Sep. 69 Mar. 10
Oct. 62 Apr. 13
Nov. 56 May 14
Dec. 45 June 11

In a small but complete preliminary one-year
study made in 1961-62, it was found that the species
occurred in the town throughout the year, but with
higher densities in October, November and Decem-
ber, corresponding to the monsoon months.

In a study made by Diwan Chand, Singh &
Srivastava (1961) in Gorakhpur, Uttar Pradesh, in
the extreme north of India, as a part of a general
mosquito survey, the following were the numbers of
A. aegypti found:

Jan. 13 July 121
Feb. Aug. 252
Mar. Sep. 80
Apr. Oct. 60
May Nov. 5
June 80 Dec.

In both Vellore and Gorakhpur the seasonal
prevalence was related to the rainfall. General
observations made by many workers (without
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statistical data) in other places in India confirm the
finding that the highest incidence of A. aegypti
occurs during monsoon months. This relationship
of monsoon to a species which predominantly
breeds in domestic collections of water needs some
explanation. In India, particularly in the south,
storage of water in houses for domestic consumption
is a very common practice, even in places with a
piped water supply, because the duration of supply
is generally limited to a few hours each day.
A. aegypti has been found to breed in the cement
cisterns that are constructed in most of the houses
for water storage, but during the monsoons the rain-
water accumulates in the broken utensils, mud pots,
etc., thrown in the back-yards or around houses.
A. aegypti is found to breed prolifically in such
containers also, and therefore the opportunities for
breeding are greatly enhanced during the monsoon,
apart from the increased longevity that may result
from the higher humidity.

In Bangkok, this species occurs throughout the
year (Scanlon, 1966) but reaches a peak not long
after the onset of the monsoon in late May or June
and gradually decreases to low levels from January
to April, a situation similar to that in India.
From the records available, it would appear that,

as far as South-East Asian countries are concerned,
no season is inimical to the development of
A. aegypti except, perhaps, in the higher altitudes.

AEDES ALBOPICTUS

Aedes albopictus occurs throughout the geo-
graphical region consisting of the countries of
South-East Asia, and it has been found in all types of
country; urban, suburban, farmland or deep forest.
Though it primarily is a breeder in tree-holes, leaf
axils, cut bamboos and such habitats, it is not averse
to breeding in tin contaiTlers, steel drums and
domestic cisterns, sometimes along with A. aegypti.
As no area is free of this species, there would seem
to be no need to make a separate list of places from
which it is recorded. No data regarding its densities
are available. So far as seasonal prevalence is
concerned, it is a species predominantly occurring
during rainy seasons. In and around Poona, where
a two-year study of the seasonal prevalence of
mosquitos was made in 1953-55, this species ac-
counted for more than 60% of the 5385 mosquitos
collected attacking man in the wooded areas (Rao &
Rajagopalan, 1957). White (1934) seemed to think
that this species has been gradually replaced by
A. aegypti in Calcutta city during the present
century, perhaps a result of gradual urbanization.
Even today, the species occurs in Calcutta and its
environs in good numbers."

I Unpublished data from the Virus Research Centre.
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