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Abstract

Light, as an environmental factor, affects the biology, physiology and behavior of insects. In this study,
the feeding behavior of Hippodamia variegata and parasitism rate of Lysiphlebus fabarum were studied
under light and dark conditions. Synchronous cohorts of different growth stages of H. variegata and
female parasitoid wasps were produced and then they were singly introduced into experimental arena
containing third instar nymphs of Aphis gossypii (20 nymphs for second instar larvae and female wasp;
30 nymphs for other growth stages of ladybird beetle) on a cucumber leaf. The results revealed that,
although light did not influence foraging behavior of second instar larvae of the ladybird beetle, the
number of killed aphids was significantly higher for fourth instar larvae by female and male adults of
H. variegata during foraging in the light condition in comparison with the dark condition. The ratio of
partial prey consumption (No. of partially consumed aphids to No. of aphids killed) was significantly
greater in fourth instar larvae than in second instar larvae in the dark condition. Female adults displayed
significantly more partial consumption of prey in the dark relative to the light condition. Moreover, in
both light and dark phases, this ratio was higher in female adults than in males. The results revealed
that female wasps parasitized fewer A. gossypii nymphs in the dark than in the light. Based on the
acceptable performance of H. variegata in the dark condition, it can be said that in addition to the
benefits of simultaneous application of the parasitoid wasp and the ladybird beetle during the day, aphid
population decline continues at night.
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Fig 1. Mean (+ SE) number of aphids consumed by second and forth instar larvae of Hippodamia
variegata which were individually provided with 20 third instar nymphs of Aphis gossypii under light
or dark conditions. Values bearing the same letter were not significantly different between treatments
(o0 =0.05).
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Table 1. Two-way ANOVA of effects of gender and light conditions (light or dark) on number of
aphids consumed (third instar nymphs of Aphis gossypii) by female and male adult Hippodamia varie-
gata.

Source of variation

No. of completely

No. of partially

Total number of

consumed aphids consumed aphids aphids killed
t P t P t P
Gender 131 0.258 20.79 <0.001 0.716 0.402
Light conditions 9.71 0.003 0.61 0.44 8.07 0.007
Gender * Light 0.44 0.509 4.01 0.052 0.057 0.813
conditions
D.f. (Residual) 48 48 48
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Fig 2. Mean (+ SE) number of aphids consumed by male and female adults of Hippodamia variegata
which were individually allowed access to 30 Aphis gossypii nymphs for 6 hours of light or dark. The
feeding data (mean) for identical light conditions between treatments with different adult genders bear
the same upper case letter and for the same adult gender in different light conditions bearing the same
lower case letter were not significantly different (both t- test, P > 0.05).
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Table 2. Two-way GLM of effects of gender and light condition (light or dark) on ratio of partial prey
consumption (No. of partially consumed aphids / No. of aphids killed) by Hippodamia variegata upon
Aphis gossypii.

Ratio of partial prey Ratio of partial prey
consumption in larvae Source of variation conumption in adults
Source of variation df G P df G P
Larval stage 1 6.07 0.014 Gender 1 15.94 <0.001
Light conditions 1 2.09 0.149 Light conditions 1 0.025 0.44
Larval stage * light 1 0.79 0.374 Gender * light 1 3.57 0.052
conditions 2 conditions
D.f. (Residual) 38 D.f. (Residual) 38
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Fig 3. Mean (+ SE) ratio of partial prey consumption (No. of partially consumed aphids / No. of aphids
killed) of Hippodamia variegata. Different growth stages of ladybirds were individually allowed access
the third instar of Aphis gossypii under light or dark conditions. The feeding data (mean) for identical
light conditions between treatments with different adult genders bear the same upper case letter and for
the same adult gender in different light conditions bearing the same lower case letter were not signifi-
cantly different (both GLM, P > 0.05).
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Table 3. Mean (+ SE) percentage of aphids mummified, percentage of mummies emergence, and sex
ratio when mated Lysiphlebus fabarum females were individually provided with 20 Aphis gossypii
nymphs under light or dark conditions.

Dark Light G d.f. P
Percent mummified 10.0+50a 40.0x94a 13.29 1,22 0.001
Percent emergence 04a.100.0+0 88.3+6.8a 0.198 1,22 0.668
Sex ratio (% female) 750+25a 744+6.8a 3.85 1,22 0.085

Values bearing the same letter were not significantly different between treatments (o = 0.05).
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