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Effects of cold stress on survival and activities of several enzymes in
multicolored Asian lady beetle Harmonia axyridis
( Coleoptera: Coccinellidae) adults
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Abstract: In order to clarify the effects of cold stress on survival and the physiological mechanisms
underlying chill injury, the survival rate at low temperatures under controlled laboratory conditions and
the activities of several enzymes in the body of multicolored Asian lady beetle Harmonia axyridis ( Pallas)
were measured. The results showed that a great deal of death of H. axyridis adults occurred at
temperatures above the mean of supercooling point ( =5, -7 °C). As temperature was lowered or
exposure duration was prolonged, the survival rate significantly reduced. The LT, values when exposed to
-1, =3, =5and -7°C were 8.30, 6.68, 3.54 and 1. 24 days, respectively, and significantly decreased
with lowering temperature. In addition, the activities of two kinds of protective enzymes, superoxide
dismutase and catalase, significantly increased as temperature was lowered or exposure duration was
prolonged, which were the highest when exposed at — 10 °C and -5 °C for 10 days (679.73 U/g and
396. 06 mg/mL, respectively). However, the activity of lactate dehydrogenase related to the metabolism
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and Na® , K" -ATPase markedly decreased under chill injury. These results indicated that the cold stress

could enhance the defense ability of protective enzyme system in the body of H. axyridis and increase their

resistance to low temperature, but affected the transportation of metabolic product and ion, even resulted

in metabolic disorder by long-time cold stress.
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Fig. 1 Effects of cold stress on survival rate of Harmonia axyridis adults
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are mean + SE. Different letters on the bars indicate significant difference at P <0.05 level by Duncan’s new multiple range test.
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