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Study on physiological and biochemical indexes of cold resistance of Apis

cerana cerana during overwintering period
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Abstract: The objective of this research was to study physiological and biochemical indexes of cold
resistance of Apis cerana cerana in primitive breeding and movabledrame breeding methods during the
overwintering period which could provide theoretical basis for physiological mechanism of cold resistance
and scientific breeding management of A. cerana cerana. The results showed that the content of fresh
weight protein and glycerol in two rearing methods increased from the early overwintering period and
reached the highest level in the middle and late overwintering period and then decreased. The content of
free water and glycogen decreased in the middle and late period of overwintering. The activities of
superoxide dismutase ( SOD) catalase ( CAT) and peroxidase ( POD) decreased to the lowest in the
middle of overwintering period while the total antioxidant capacity increased gradually except for the
CAT enzyme in primitive breeding honeybee. The free water ( P <0.05) and glycogen content ( P >
0.05) of movableHrame breeding honeybee was lower than that of primitive breeding honeybee while the

glycerol content was significantly higher than that of primitive breeding honeybee ( P <0.05) . There
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were significant differences in the activities of SOD CAT and POD between movable-frame breeding

honeybee and primitive breeding honeybee in different stage. The total antioxidant capacity of movable—

frame breeding honeybee was significantly higher than primitive breeding honeybee ( P <0. 05)

. During

the natural overwintering period honeybee increased cold resistance by reducing the content of free water

and increasing the content of glycerol and meanwhile stored a large amount of glycogen and protein for

energy consumption. At the same time

antioxidant enzymes played a synergistic role in reducing the

oxidative stress response caused by low temperature stimulation during the overwintering peirod.

Key words: Apis cerana cerana;

movable{rame breeding; primitive breeding
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Fig. 2 Fresh weight of Apis cerana cerana
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Fig. 7 Enzymatic activity of SOD of Apis cerana cerana Fig. 8 Enzymatic activity of CAT of Apis cerana cerana
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