JVect Borne Dis 42, March 2005 pp 25-29

Entormological studies on malaria in irrigated and non-irrigated
areas of Thar desert, Rajasthan, India

Vinod Joshi, RC. Sharma, Manju Snghi, Himmat Sngh, Keerti Sharme, Yogesh Shama &

Sandeep Adha

Desert Medicine Research Centre, Indian Council of Medical Research, Jodhpur, India

Key wor ds

Background & objectives. Malaria is the major health problemin western Rajasthan yet its vector
fauna and transmission dynamics thereof is not understood properly. The present investigations
report complete profile of qualitative and quantitative aspects of anopheline species occurring in
different settings of desert ecosystem.

Methods: Area with irrigation through canal for more than 20 years (setting 1), area with irrigation
through canal for 10 years (setting I1) and areawithout any irrigation (setting I11) have been selected
for studies. Species identification and their densities (per man hour) was made as per standard
methods.

Results: In village of setting I, during rainy season, An. subpictus and An. stephensi were present
while during winter season four species—An. subpictus, An. stephensi, An. culicifacies and An.
annularis were collected. In all the villages of setting I, Il and 11l no Anopheles mosquito was
observed during summer season. In the villages of desert region without any irrigation facilities
through any canal, the anopheline species were present only during rainy season.

Interpretation & conclusion: An. stephensi is the major malaria vector of desert irrespective of
whether the areais canal irrigated or not. During summer season absence of vector species in all the
villages require further studies on micro-ecology of the species under desert conditions.

An. stephensi — desert — |G canal — malaria vectors

Malariais amgjor public hedth problemin northwest-
ern desert part of Rajasthan. Despite number of epi-
derics reported in the past fromthis region!2, trans-
mission dynarics of desert melariais not yet fully un-
derstood. As aresult, disease continues to be rampant
in this region. Lack of enough entonologica informe-
tion is one reason for the poor epidemologica under-
standing of the disease transmission in this desert eco-
system

Earlier studies on malaria vectors from desertl-3 were
based on observations of one point investigations in

somme settings. However, to profile this arid ecosys-
temof country from malaria vector point of view, lon-
gitudina studies covering representative settings and
the seasonal fluctuations across the year are required.
Moreover, in view of the development of imgation
through Indira Gandhi (IG cana which resulted in
transformetion of ecological conditions, studies on
species conpositions, abundance and introduction of
new vector species in the area are also to be studied.

In view of this, detailed entonlogical studies have
been done in three different settings in desert part of
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Rgjasthan. Sudies have been donein al the seasons
(rainy, winter and summer) undertaking three point in-
vestigations in each season in 26 study villages to pro-
vide a conplete reference to anopheline fauna occur-
ring in the region.

Material & Methods
Study ar eas

For the present investigation three areas, one with irri-
gation through canal for nore than 20 years (setting 1),
other with irrigation through cand for 10 years (setting
II) and the third without any irrigation (Setting III)
were selected. Periodic investigations were under-
taken from August 2001 to July 2002. Details of
each study setting are given below:

Setting | (Canal irrigated area): This area repre-
sents Jaisalmer district situated at 26°18 N latitude
and 73° 04 E longitude which receives irrigation
through Indira Gandhi (IG) cana for the past 20
years. The area is characterised by extremes of tem
perature, lowest relative humdity and sparse far flung
population pockets in the vicinity of sand dunes. Am
bient temperatures ranges fromas low as 1-2 °C in
winters (January) to as high as 45 °C in summer
(April to June). Soil is sandy cormposed of silica
quartz predomnantly and is lose and shifting type
aong with flow of winds. Ten study villages have been
selected fromthis area.

Setting 11 (Lift canal irrigated area): This area also
represents a desert area called Phalodi region situated
at about 26°55' N latitude and 70°57 E longitude.
Fromirmigation point of view this areais supplied with
branches of main cand present in setting |. Heven vil-
lages have been chosen fromthis area. In conparison
to setting |, presence of cand systemin this arealis for
about ten years only. With regard to other character-
istics, area represents desert ecology with less degree
of desertification as compared to setting I. This area
also exhibits edremes of ambient temperature and
relative humdity like that of setting I.

Setting 1l (Non canal area): This area is dso a
desert ecosystem but unlike other settings, does not
have any irrigation through canal. Fromthis area called
Balesar region, five study villages have been chosen.
This areais adso a desert ecotype of erratic rainfall, ex-
tremes of tenmperature and low relative humidity. No
imgation system has been introduced in this area.

In al the 26 villages, three point investigations were
conducted as first study, first follow-up and second
follow-up within each season with a gap of 15 days.
The observations for rainy season were recorded dur-
ing August to October, for winter during Decenber to
February and for summer during April to July.

Mosquitoes were collected with the help of suction
tube and a torch during early moming and evening
hours. The resting and bait collections were made
from human dwellings as well as from cattlesheds.
Density of mosquitoes was expressed as adults caught
per men hour (PMH). Feld collected specimens were
preserved dry and brought to the laboratory for spe-
cies identification using standard keys?.

Results

Details of different anopheline species reported in dif-
ferent seasons in al the settings and their PMH densi-
ties are presented in Table 1. During winter four spe-
cies— An. subpictus, An. stephensi, An. culicifa-
ciesand An. annularis were collected. In all the vil-
lages, no Anopheles mosquito was observed during
summer. It is interesting to mention here that in one
(Tejpaa) of 10 villages of this setting closeto IGca
nal, An. culicifacies mede its appearance only during
winter. Quantitative trend of al the four species
across three seasons in (Tgjpald) village as observed
during dl the study points is shown in Hg. 1

Village-wise analysis of data collected with respect to
this show no difference for the anopheline species
present in different seasons. An. stephens was con-
sistently present, while An. culicifacies was reported
only in one of the four villages of this category. In one
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Table 1. Seasonal profile of anopheline faunain the study villages

27

Study area Study point Species (PMH density)
(No. of villages)
Rainy season Winter season Summer season
Setting | (10) First study An. subpictus (80.99) An. subpictus (10) —
An. stephensi (27.28) An. stephensi (29.64)
An. annularis (43.96)
An. culicifacies (25.9)
First follow-up An. subpictus (59.47) An. subpictus (25.35) —
An. stephensi (34.23) An. stephensi (25.6)
An. annularis (13.1)
An. culicifacies (45.8)
Second follow-up An. subpictus (35.47) An. stephensi (17) —
An. stephensi (13.99) An. annularis (45.67)
An. culicifacies (54.5)
Setting I1 (11) First study An. subpictus (62.78) An. subpictus (20.35) —
An. stephensi (21.3) An. stephensi (35.73)
An. annularis (14)
First follow-up An. subpictus (82.03) An. subpictus (30) —
An. stephensi (22.79) An. stephensi (26.2)
An. annularis (48.7)
An. culicifacies
Second follow-up An. subpictus (52.07) An. stephensi (47.05) —
An. stephensi (26.86) An. annularis (34.25)
An. culicifacies (44.95)
Setting 111 (5) First study An. subpictus (73.58) An. stephensi (16) —
An. stephensi (10.15)
First follow-up An. subpictus (74.66) An. stephensi (30) —
An. stephensi (15.65)
Second follow-up An. subpictus (71.4) — —
An. stephensi (42)

of the villages of setting II, An. culicifacies was ob-
served, while in the rest of villages, this species was
not collected.

In the villages of desert region without any irrigetion fa-
cilities (setting 1) through any canal, the anopheline
species were present only during rainy season. Unlike
villages of two irrigated settings (settings | & 1), in

these villages, only An. stephens limited to rainy sea-
son was present. No other anopheline species such as
An. culicifacies or An. annularis could be collected
fromthese villages.

Discussion

The results of the present study clearly showed the
prevalence of An. stephens in dl the ecotypes studied
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Fig. 1: PMH density trend of all four species in different seasons in village Tejpala

irrespective of the irrigation sources. Sustenance of
this species in rainy season is also same in al the 26
villages studied in different ecological settings. An.
stephens which is regarded as the mgjor urban mae-
laria vector>8, is a common rural vector species in
desert, afact which is not yet known in meny parts of
country (Personal discussion with Sh. N.L. Kdlra). In
desert villages irrespective of the fact whether villages
are irrigated or not, their rainy seasonal transmission
of melaria will be acconplished through this species
only and control measures have thus to be accordingly
oriented. Earlier workers have reported that An.
stephens is the mgjor species in dry areas of this re-
gion only2, while the present observations show that
An. stephens is the vector species prevaent in desert
areas whether they are imigated or not.

In the villages which are just attached to cana or
those which are in close vicinity, An. culicifacies has
been encountered in two villages, that too during win-
ter season. The observations indicated that presence
of IGcand is neither encouraging any vector nuisance
of An. culicifacies and/or An. annularis, nor it is en-

suring prolonged survival of mosquitoes in desert.
However, rain water flowing in canal and its seepage
from canal is likely to facilitate breeding of species
such as culicifacies in some villages. Snce An.
culicifaciesis appearing only in early winter season,
its role in epidemic outbreaks can not be substanti-
ated, rather it could help to meintain residua melaria if
parasitised population is present in a setting during this
period.

Madariais a*local and focal problent which need to
be studied as a system of interaction of man mos-
quito and environment®14. The regional epidemiol-
ogy of melaria thus depends greatly on the reference
knowledge available in each ecologically distinct re-
gions such as desert. The earlier authors have men-
tioned?® that history of melaria control in India is in
fact history of control of An. culicifacies. Redlising
this, present findings offer a comprehensive and
conmplete profile of anopheline fauna of different vil-
lages of Thar desert, Rgjasthan including the details
of possible impact of 1G canal irrigation on species
conposition.
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