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Figure 1. The effect of different ages and sexes of adult Indian meal moths on the efficiency of heat
stress on changes in female fertility in stressed male, stressed female, stressed male-female, and
control treatments. Different letters at each age (lower graph) and each heat shock treatment (upper

graph) indicate a significant difference between different treatments at the 5% level (Mann-Whitney
test with Bonferroni coefficient).
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Figure 2. The effect of heat stress on variations of % fecundity of adult Indian meal moths in
treatments: stressed males, stressed females, stressed males and females, and control at different ages
(The means shown with different letters at each age were significantly different at the 5% level).
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Figure 3. Variations in the average delay in mating due to heat stress on adult Indian meal moths with
four treatments: stressed males, stressed females, stressed males and females, and control at different
ages. (The averages shown with different letters at each age were significantly different at the 5%
level).
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Figure 4. Variations in the average duration of mating in Indian meal moths due to heat stress in four
treatments: stressed male, stressed female, stressed male and female, and control at different ages

(means shown in each treatment group with different letters indicate significant differences at the 5%
level).
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Figure 5. Variations in the longevity of adult Indian meal moths under heat stress in four treatments:
stressed males, stressed females, stressed males and females, and control at different ages.
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Figure 6. Variations in the attraction of heat-stressed and control males of the Indian meal moth
towards the female sex pheromone at different ages inside the wind tunnel
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Abstract

The present study was designed to evaluate the impact of minimal thermal stress on some
reproductive activities of the Indian meal moth, Plodia interpunctella (Hbner, 1813). Adults at ages of
one, three, and five days were exposed to a temperature of 44°C for 18 minutes. The results indicated a
significant effect of thermal stress on male insects. The highest and lowest fertility were observed in
three-day-old insects in the control and heat-stressed males (144.4 and 16 eggs respectively),
representing approximately a 90% reduction in egg production. Additionally, the fecundity rate in the
control treatment was 88+2%, while the lowest value in the heat-stressed male treatment was 42+12%.
Heat treatments had no effect on mating frequency but influenced the duration of mating in 3-day-old
insects. Furthermore, heat stress resulted in a 40-50% reduction in attraction to pheromone traps in wind
tunnel. For instance, in the control and one-day-old heat-stressed male treatments, attraction rates were
reported as 96.67 + 3.3% and 53.33 = 3.3%, respectively. According to the obtained results, the
simultaneous 90% reduction in fertility and 58% reduction in egg hatching in the heat-stressed male
treatment compared to the control led to a 96% decrease in net progeny. The results indicated that
applying sublethal heat stress to adult Indian meal moths can disrupt reproductive activities and
meanwhile reduce the number of offspring produced.
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