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Abstract  Bactrocera tau (Walker) is an important agricultural invasive insect pest. It is mainly distributed in
Yunnan, Guangdong, Sichuan and Henan provinces of China. The serious damage of B. tau can reduce the
quality of vegetables and fruits. The short-term extreme temperature is an important factor affecting the
population of B. tau. In order to determine the effect of short-term high and low temperature on the growth,
development and reproduction of B. tau, the effects of short-term low temperature (—4, 0, 4, 8C) for 12 hours
and short-term high temperature (34, 38, 42, 46°C) for 12 hours were studied under laboratory conditions. The
results showed that the survival rates of all stages gradually decreased with the increase and decrease of the
treatment temperature after short-term high and low temperature treatments. The developmental period,
preoviposition period, single female oviposition, longevity and the sex ratio of offspring were significantly
affected by the treatments. The developmental period, sex ratio and preoviposition period gradually increased
with increasing/decreasing temperature; the longevity of male and female adults initially increased and then
decreased, while the single female oviposition gradually decreased with increasing treatment temperature.

Meanwhile, their longevity gradually decreased and the single female oviposition increased and then decreased
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with decreasing treatment temperature. Overall, the short-term high and low temperature had negative effects on

the growth, development and reproduction of B. tau. This could slightly promote the reproduction of females in a

certain range of short-term low temperature (8C).
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Table 1 Survival rates of different stages of Bactrocera tau exposed to different short-term high or low temperatures for 12 h

EE/C %/ %  Survival rate
Temperature §i Egg 4hd Larva i Pupa JfE % . Male adult A Female adult

16 (7.33%7.33)c (0. 0040. 00)e (0. 0040. 00)e (0. 00£0. 00)d (0. 0040. 00)d
42 (11. 0040. 00) ¢ (13. 6743.18)d (70. 00£11. 55)¢ (6. 67+3.33)d (6. 6746.67)cd
38 (61.67+11.29b (47.67+7.88)c (96. 6743. 33)ab (90. 00£5. 77)ab (93.33%3. 33)ab
34 (86.3348.76)a (72.67+6.36)b (100. 0040. 00)a (100. 00£0. 00)a (100. 00£0. 00)a
24 (93.3343.33)a (96. 6743. 33)a (100. 0040. 00)a (100. 00£0. 00)a (100. 00£0. 00)a
8 (86.67%6.67)a (96. 33%3.67)a (93. 33%3. 33)ab (100. 00£0. 00)a (100. 00£0. 00)a
4 (71.3344. 33)ab (79.67%5.49)b (83.33+6.67)be (83.3348.33)ab (100. 00£0. 00)a
0 (60. 33410. 33)b (58.67%1.33)¢ (16. 6743.33)d (58.33%38.33)¢ (75.00%14. 43)b
—4 (0. 00£0. 00)d (0. 00£0. 00)e (0. 00£0. 00)e (8.33438.33)d (25.00%14. 43)c
df 8,18 8,18 8,18 8,18 8,18

E 28. 17 80. 45 81. 71 68. 34 35. 75

P 0. 000 1 0. 000 1 0. 000 1 0. 000 1 0. 000 1
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Data are mean+SE;
within the same stage by using Duncan’s test (P<C0. 05). The same for Table 2.
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Table 2 Developmental periods of different stages of

Bactrocera tau exposed to different short-term

low and high temperatures for 12 h

e/ C KB Vi#/d Developmental period
Temperature §il Egg 4h81 Larva i Pupa

42 (3.1740.31)a  (8.1720.48)ab (8.330. 33)a
38 (2.3340.33)b  (6.33%0.49)cd (7.67%0.33)ab
34 (1.6740. 21)be  (5.3340.33)d (6. 67=20. 33)bed
24 (1.3340.21)c  (5.1740.31)d  (6.1740.31)d

8 (1.6740. 21)be  (7.5040. 43)be (7. 1740. 31)be
4 (2.3340.33)b  (8.1740.40)ab (7.67+0. 33)ab
0 (3.1740.17)a  (9.1740.40)a  (8.33%0. 33)a

df 6,35 6,35 6,35
F 7.85 13.95 6. 26
P 0. 000 1 0. 000 1 0. 000 2
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Data are mean+SE in the chart. Different lowercase letters denote significant
difference among different temperatures by using Duncan’s test (P<0.05).
All adults died before reaching sexual maturity under exposure to 42 C
and -4 °C. The same for Fig.2, 3 and 4
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Fig. 1 Preoviposition periods of Bactrocera tau adults exposed

to different short-term low and high temperatures for 12 h
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Fig. 2 Single female oviposition of Bactrocera tau adults
exposed to different short-term low and high temperatures for 12 h
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Fig. 3 Longevity of Bactrocera tau adults exposed to

different short-term low and high temperatures for 12 h
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