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Sunlight exposure enhances larval mortality rate in
Culex quinquefasciatus Say
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The sunlight is responsible for the development and
continued existence of life on earth. The deleterious
effects of sunlight on biological systems are entirely
due to radiation. It is widely believed that light has the
greatest effect of all the environmental factors1. While
light does play an important role, very few studies
have been conducted to evaluate the interaction of
light with other factors2. Natural sunlight includes
wavelengths as low as 300 nm, but does not include
wavelengths of 250 to 260 nm (as ozone layer blocks
these wavelengths from reaching the atmosphere).
Radiation in incident sunlight has shown effect on the
bacterial spores and crystals1. The effect of sunlight
has been well reviewed in case of insecticide degra-
dation or photo degradation of Bacillus species with
reference to control of aquatic mosquito larvae.
Effect of varying temperature during the daytime
due to incident sunlight was assessed for survival in
malathion resistant and susceptible  larvae of  Culex
quinquefasciatus Say (Diptera: Culicidae).

Laboratory reared (27 + 2°C) fourth instar larvae of
Cx. quinquefasciatus, both malathion resistant (RR)
and susceptible (SS) strains were exposed to direct
sunlight. Three replicates (n = 3) each having 25 lar-
vae were placed in 500 ml beakers half-filled with
distilled water and exposed to direct sunlight. Tem-
perature and mortality were recorded at hourly inter-
vals for a period of six hours. After larval mortality,
the data were subjected to one way ANOVA followed
by t-test.

Analysis of variance (ANOVA) on data pertaining to
the effect of sunlight on Cx. quinquefasciatus indi-
cated that there was a significant influence on the
larval survival rates of both the strains (F = 29.57 and
44.57 for resistant and susceptible strains respec-
tively). The experiment started at 1100 hrs when the
temperature was 30°C and within an hour it went up
by 5°C. No mortality was observed at 35°C in both
the strains. When the temperature went up to a peak
of 41°C at 1300 hrs, the mortality was 24% in RR and
22% in SS strains and further increased up to 52%
and 88% respectively up to 1700 hrs. Both the strains
had almost similar mortality rates initially (p >0.05;
Table 1). The effect of sunlight on the larval mortal-
ity of both the strains of Cx. quinquefasciatus was not

Table 1. Effect of sunlight on IV instar larvae of
Culex quinquefasciatus

Exposure Temperature               % Larval mortality
time (hrs) (°C)

RR SS

1100 30 0 ± 0a 0 ± 0a

1200 35 0 ± 0a 0 ± 0a

1300 41 24.0 ± 6.1b 22.6 ± 7.0b

1400 39 25.3 ± 4.8 b 24.0 ± 6.1b

1500 39 38.0 ± 4.6 c 28.0 ± 8.0c

1600 38 41.3 ± 1.3c 85.3 ± 4.8d

1700 38 52.0 ± 2.3e 88.0 ± 6.1f

Means ± SE followed by the same superscript letter in a row are
not significantly different at p <0.001 level (ANOVA followed
by t-test). RR– Resistant strain; SS– Susceptible strain.
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than the susceptible one as indicated by increased
survival rate.

In natural habitats the aquatic larvae are usually sur-
rounded by a canopy of vegetation and emergent
plants. Dense vegetation usually supports mosquito
proliferation5. Land cover may also affect larval sur-
vivorship and adult productivity6 as penetration of
light and temperature are minimised under  such
natural conditions. The depth of the water is another
factor that affects the penetration of sunlight. Life
exists  within a range of temperature with certain
physiological adaptations  such as poikilothermy,
selection of preferred temperature in the natural wa-
ter column, variations in water habitats, regulation of
water loss and other metabolic processes7.
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statistically different up to 1500 hrs—after 4 h of sun-
light exposure. After a period of six  hours sunlight
exposure, the mortality of susceptible strain almost
doubled that of the resistant ones. Sunlight induced
larval mortality was more in SS (88%) starin than in
the RR (52%) strain indicating a significant differ-
ence (p <0.001; Table 1; Fig. 1).

The effectiveness of light-induced killing of mos-
quito larvae in Aedes aegypti, Anopheles stephensi
and Cx. quinquefasciatus has been  reported3.While
considering sunlight exposure, two intrinsic factors
come into play, UV radiation and subsequent warm-
ing up. The observed mortalities in the mosquitoes
even during the decreasing temperature indicate the
adaptive effects of the radiation induced physiologi-
cal mechanisms. In the present experiment the effect
was assessed by observing the percent mortalities in
the strains. When genetically altered or resistant
strain population is subjected to the above factors
variation occurs in the mortalities as compared to the
susceptible strain. Moreover, available literature re-
veals that temperature and insecticide selection pres-
sure drastically alter the genetic structure of the popu-
lation in an area4. Present study revealed that resistant
strain has shown relatively better thermal adaptation
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Fig. 1: Mortality after 6 h sunlight exposure. Mean values of
both the strains were significantly different (p <0.001)
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