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Effect of temperature on the energy metabolism and related
enzyme activity of the Chinese citrus fruit fly,
Bactrocera minax (Enderlein), during diapause

ZHOU Zhi-Xiong~  XIA Zhen-Zhou YUAN Jiang-Jiang WANG Zai-Ling LI Chuan-Ren"
(Institute of Entomology, Yangtze University, Jingzhou 434025, China)

Abstract [Objectives] To understand the physiological and biochemical mechanisms regulating the overwintering
temperature of diapausing pupae of the Chinese citrus fruit fly, Bactrocera minax. [Methods] Crude fat, total carbohydrate,
trehalose and glycogen content of diapausing pupae at different overwintering temperatures were measured and compared.
[Results] A low overwintering temperature (12 ) promoted the accumulation of crude fat, which gradually decreased with
temperature. The trend in total carbohydrate content tended to follow an inverted “U” shape with increasing temperature.
Similarly, the trend in trehalose content was of the “up-down” type (except at 24 ). Higher overwintering temperatures
gradually advanced the peak of trehalose content but also gradually decreased the maximum trehalose content of diapausing
pupae. The trend in glycogen content was different; higher overwintering temperatures caused glycogen content to peak closer
to the period of diapause termination and also promoted the accumulation of glycogen in the late diapause period. In addition,
levels of all substances measured were lowest at 16  , indicating that overwintering at this temperature accelerated the
metabolism, or conversion, of energy-related substances in pupae. [Conclusion] These results suggest that different
overwintering temperatures change the energy metabolism of pupae, and that overwintering temperature is closely related to
the energy metabolism characteristics of diapausing pupa. The results of this study aid understanding the physiological

mechanisms of energy metabolism in the Chinese citrus fruit fly.
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Fig. 1 The content of crude fat of Bactrocera minax during diapause period under different temperature
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Fig. 2 The content of total carbohydrate of Bactrocera minax during diapause period under different temperature
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Fig. 3 The content of trehalose of Bactrocera minax during diapause period under different temperature
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Fig. 4 The content of glycogen of Bactrocera minax during diapause period under different temperature
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Table 1 Content of energy substance of Bactrocera minax during diapause period under different temperature
p]L?;ZtSijlft?crl) Temgg;t W Crude fat (png/mg) Total ((;agr})rggidrate Trehalose (pg/mg)  Glycogen (ng/mg)
10 12 135.63+4.79b 11.80+1.27a 8.96+0.86a 0.33+0.02b
16 145.64+4.86ab 10.25+0.70a 7.75+0.28ab 0.10+0.01c
20 153.14+8.02a 10.42+0.55a 5.3240.75c¢ 0.11+0.01c
24 155.59+0.92a 11.76+0.14a 7.30+0.38b 0.71+0.05a
30 12 134.83+5.00a 9.52+0.85b 9.52+0.27a 0.35+0.03b
16 134.4348.79a 9.63+0.67b 8.67+0.79a 0.04+0.004d
20 140.25+4.79a 12.19+0.36a 8.06+0.93a 0.16+0.03¢c
24 134.83+2.70a 12.87+0.05a 4.91+0.46b 0.924+0.03a
70 12 150.08+5.46a 12.97+2.36a 10.06+1.43a 0.26+0.04b
16 148.60+7.81a 6.71+0.27b 4.87+0.32b 0.15+0.02b
20 143.63+3.27a 9.85+0.58ab 7.67+0.59a 0.51+0.06a
110 12 224.6+11.36a 10.39+0.95a 8.88+0.59a 0.26+0.01b
16 115.30+9.92b 2.28+0.22¢ 1.90+£0.01c 0.052+0.001¢
20 121.93+5.14b 6.58+0.13b 6.83+0.61b 0.81+0.05a
+ 0.05

Data are mean+SD, different comparison of different components under different temperatures at the same time, and different

lowercase letters indicate significant difference at 0.05 level.
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