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Activity of trehalase and sorbitol dehydrogenase of the Chinese citrus fruit
fly, Bactrocera minax (Enderlein) during diapause period

ZHOU Zhixiong, YUAN lJiangjiang, LI Shixiang. LIANG Ling, LI Chuanren”
(Institute of Entomology, Yangtze University ., Jingzhou 434025, China)

Abstract  Bactrocera minax (Enderlein) is an important citrus pest in southwestern and central China, which
overwinters as pupae in diapause in the soil. To investigate the effects of overwintering temperature on the physio-
logical state of the Chinese citrus fruit fly during diapause, the changes in the activity of trehalase and sorbitol
dehydrogenase of the Chinese citrus fruit fly overwintering at 12, 16, 20 and 24C during diapause period were
determined. The results showed that the activity of trehalase gradually increased at lower temperature (12°C),
and decreased gradually at higher temperature (24C). Under different overwintering temperatures, the activity
of sorbitol dehydrogenase was different. At the initial stage of diapause (10 d), the activity of sorbitol dehydro-
genase was generally higher. With the prolongation of days after pupation, the enzyme activity exhibited different
changes. At 12°C and 20°C, the activity of sorbitol dehydrogenase showed a “U” type change trend, and gradually
decreased at 16'C , and rose and then dropped at 24C . At 16 C , the activities of these two enzymes were basically
lower than at other temperatures in the same time. Interactive analysis showed that temperatures and days after
pupation had a significant effect on the activity of trehalase and sorbitol dehydrogenase of B. minax pupae in dia-
pause. These results indicated that the physiological state of the Chinese citrus fruit fly had different responses to
different overwintering temperatures, and the overwintering temperature was closely related to the physiological
level of the Chinese citrus fruit fly during diapause period. The present work provides a reference for understand-
ing the regulation of physiological metabolism of the Chinese citrus fruit fly in diapause by overwintering tempera-

tures.
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Table 1 Analysis of variance for the effects of temperature and days after pupation on the activity of

trehalase and sorbitol dehydrogenase of Bactrocera minax overwintering pupae

WM Trehalase 1L BL AR & fifF Sorbitol dehydrogenase
5 I 245F-J5 il 1 24F-J5 F
Mean Mean
Source Type [l sum df F P Type [l sum df F P
square square
of squares of squares
Vit )& Temperature 0. 003 3 0.001 28.718 0.000 2. 742 3 0.914 68.631 0.000
AL 5 KB Days after pupation 0.001 4 0.000 10.155 0. 000 2.701 4 0.675 50.698 0.000
S .
32 < A fE R . 0. 002 7 0.000 8. 364 0. 000 2. 848 7 0.407 30.550 0.000
Temperature X Days after pupation
ix# Error 0. 001 35 0. 000 0. 413 31 0.013
&3t Total 0.022 50 47, 850 46
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Fig. 1 'Trehalase activity of Bactrocera minax overwintering pupae
in response to the change of temperature and days after pupation
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Fig.2 Effects of temperature (a) and days after pupation

(b) on the activity of trehalase in Bactrocera minax

during diapause period
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temperature and days after pupation
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minax during diapause period
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