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Seasonal variation in cold tolerance of the multicolored ladybeetle,

Harmonia axyridis (Pallas) (Coleoptera: Coccinellidae) adults

ZHAO Jing'> YU Ling-Yuan', LI Min’, ZHENG Fang-Qiang'» ZHANG Fan”*, XU Yong-Yu" " (1. College
of Plant Protection, Shandong Agriculture University, Tai” an, Shangdong 271018, China: 2. Institute of
Plant and Environmental Protection, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100089,
China: 3. Plant Protection Station of Hanting District, Weifang, Shandong 261100, China)

Abstract: In this study, seasonal variation in cold tolerance of Harmonia axyridis adults were investigated by
measuring their supercooling point ( SCP), water content, total fat content and cold survival ability. The
results indicated that cold tolerance of the adults varied obviously with seasons. The pre-winter adults had
higher tolerance to low temperature than the summer and post-winter adults. Summer adults with cold
acclimation (5°C, 5 d) before the occurrence of low temperatures showed higher cold tolerance. The SCPs and
the water and fat content of the female and male adults varied remarkably in different seasons. The SCPs of
female and male adults were highest in July ( —7.6°C and - 8.0°C, respectively) while lowest in January
(-18.1°C and - 16.9°C, respectively): the water contents of female and male adults were highest in
September (66.87% and 68.01% respectively ) while lowest in February (52.94% and 51.53%,
respectively) . The SCP and water content of over-wintering adults were significantly lower than those in other
seasons. But the total fat contents of pre-winter female and male adults (50.07% and 47.93% , respectively)
were significantly higher than those in other seasons.
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Fig. 1

Seasonal variation of SCP and FP of Harmonia axyridis female adults
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Differences of mean SCP and FP ( + SE) among different months were respectively analyzed by One-ANOVA/Tukey’s HSD,
and those with the same letters above column are not significantly different at the 0.05 level. The same for Fig. 2.
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Summer adults -5 4.0661 0.6831 0.9809 4.95

-10 2.0478 3.7357 0.5992 0.55
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Pre-winter adults -5 1.5681 0.1874 0.8476 8.37
-10 0.9559 0.8929 0.6625 1.07

~-15 - - - -
A5 L (2008-03-10) 0 4.4742 0.0309 0.6306 > 10
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Fig. 5 Dynamic changes of the water content in the body of Harmonia axyridis adults in different months
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