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Effects of short-term high-temperature stress on growth development and

reproduction of melon fly

GU XiangPeng HUANG Yu-Yu ZHANG Jin-Yong ZHANG Xiao-Ming® CHEN Guo-Hua“ ( College
of Plant Protection Yunnan Agricultural University National Key Laboratory for Conservation and
Utilization of Biological Resources in Yunnan Kunming 650201 China)

Abstract: In order to determine the tolerance of Bactrocera cucurbitae under short-term high temperature
stress. Short-time high temperature stress test was carried out using artificial climate chamber at the
temperatures of 34 36 38 40 42 44 46 and 48°C in 12 h. The results showed that short-term high
temperature has a significant effect on the survival rate of B. cucurbitae and the survival rate of B.
cucurbitae was decreased with the increase of temperature. The LTy, of eggs larvae pupae female adults
and male adults were 35.48 37.55 41.85 43.62 and 43.32°C respectively after 12 h of high
temperature stress. The B. cucurbitae has held the longest developmental duration at the temperature of
44°C  there was no significant difference in developmental duration of B. cucurbitae under 34 ~ 42°C
stress. The mortality rate of whole developmental stage of B. cucurbitae was higher at the temperature of
46°C and 48°C  and it could not develop normally at this two temperature stress. With the increase of
treatment temperature the pre-oviposition period of female adults and the ratio of offspring female were
increased but the single female oviposition and the life span of adults decreases continuously with the

increase of treatment temperature. Short-term high temperature stress over 40°C and 44°C is not conducive
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to the reproduction and the growth and development of B. cucurbitae respectively. Female population is

more adaptable than that of the male population in short-term high temperature stress the proportion of

female population in offspring was increased with the increase of high temperature stress.

Key words: Bacirocera cucurbitae; high temperature stress; growth and development; fertilit

Bactrocera cucurbitae Coquillett
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Table 1 Survival rates of different instars of Bactrocera cucurbitae exposed to different short-term high-temperatures for 12 h

(%) Correction survival rates

(C)
Temperature
Egg Larva Pupa Female adult Male adult
34 90.00 £5.77 a 86.67 £3.33 a 100. 00 £0. 00 a 100. 00 £0. 00 a 100. 00 £0. 00 a
36 83.33+3.33 a 70.00 +£0. 00 ab 100.00 £0.00 a 100.00 £0.00 a 100.00 £0.00 a
38 76.67 +£3.33 a 63.33 +8.82 b 93.33 +£3.33 ab 100. 00 £0. 00 a 100. 00 £0.00 a
40 73.33 £8.82 ab 53.33 £8.82 be 86.67 £3.33 b 91.67 +8.33 a 91.67 +8.33 a
42 53.33+17.64 b 43.33 £3.33 cd 53.33+£8.82 ¢ 83.33 +£8.33 ab 83.33£8.33 a
44 26.67 £3.33 ¢ 33.33 £8.82d 3.33+3.33d 66.67 £16.67 b 50.00 +£14.43 b
46 16.67 £3.33 ¢ 6.67 £3.33 ¢ 0.00 +0.00 d 0.00 £0.00 ¢ 0.00 £0.00 ¢
48 15.67 £3.33 ¢ 6.33+3.33 ¢ 0.00 +£0.00 d 0.00 £0.00 ¢ 0.00 £0.00 ¢
F 15.73 24. 04 156. 79 35.98 44.09
df 7 16 7 16 7 16 7 16 7 16
P 0. 0001 0. 0001 0. 0001 0. 0001 0. 0001
: + ( - R .
) Duncan’s (P <0.05) . Note: The data in the table mean + SE among different

treatments. Different letters in the same line mean significant difference among different insects ( egg larva pupa female adult Male

adult) within different groups after treatment by Duncan’s test ( P <0. 05) .
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2 12h LT,,

Table 2 LT, of different instars of Bactrocera cucurbitae exposed to different short-term high-temperatures for 12 h

(C) 95%

Insects stage Regression equation LTy, R 95% Confidence interval
Egg y=9.419x - 14. 599 35. 48 0. 056 33.490 ~37. 111
Larva y=11.723x - 18. 459 37.55 0. 055 35. 572 ~39. 209

Pupa y =52. 664x - 85. 403 41. 85 0. 458 41.327 ~42.385

Female adult  y=54.651x —89. 612 43.62 0.772 42.773 ~44. 543

Male adult y =56. 645x —92. 710 43.32 0. 960 42. 477 ~44. 209
3 12h

Table 3 Developmental periods of different instars of Bactrocera cucurbitae exposed to different

short-term high-temperatures for 12 h

(°C) (d) Developmental periods

Temperature Egg Larva Pupa
24 .14+£0.07 b 5.29+0.13 b 6.54+0.21 b
34 .18 £0.08 b 5.44 £0.15 b 7.33£0.26 b
36 .20+0.20 b 5.59+£0.24 b 7.00 £0.26 b
38 .39+£0.39b 5.21+0.21 b 7.67 £0.30 b
40 .47 +0.27 b 5.20+£0.12 b 6.93+0.20 b
42 .00+0.00 b 6.63 +£0.32 a 7.35+0.38 b
44 4.00+1.53 a 6.78 £0.28 a 11.50 £0.29 a
F 4.28 8.71 8.39
df 6 106 6 103 6 165
P 0. 0001 0. 0001 0. 0001

* o [N v )
Duncan’s (P<0.05) . 46°C. 48C 46°C . 48C

o Note: The data in the table mean + SE among different treatments. Different letters in the same line mean significant
difference among different insects ( egg larva pupa) within different groups after treatment by Duncan’s test ( P < 0.05) . The
mortality rate of each insect state under the treatment of 46°C and 48°C is too high and it can not develop normally. Therefore there

is no data under the treatment of 46°C and 48°C in the table.
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Fig. 1 Preoviposition of Bactrocera cucurbitae adults exposed

to different short-term high-temperatures for 12 h
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Fig. 2 Eggs per female of Bactrocera cucurbitae exposed

to different short-term high-temperatures for 12 h

Duncan’s (P<
0.05) . Note: Different lowercase letters above bars
represent significant differences between Eggs per female at
different high temperature treatments after treatment by

Duncan’s test ( P <0.05) .
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Table 4 Life expectancy of Bactrocera cucurbitae adults exposed to different short-term high-temperatures for 12 h

(d)

(C) Life expectancy of Bactrocera cucurbitae adults exposed to different high temperature
Temperature
(9) Female (&) Male
24 167.67 £16.02 a 139.67 £22.85 a
34 149.67 £2.91 a 129.33 +14.75 a
36 140.33 +16.80 a 178.00 +6. 08 a
38 132.00 +£15.37 a 147.67 +13.98 a
40 145.67 +£11.57 a 142. 67 +19.68 a
42 63.33 £27.06 b 74.33 £23.59 b
44 7.00£1.73 ¢ 3.33+£0.88 ¢
14. 25 12. 62
0. 0001 0. 0001
+ Duncan’s

(P <0.05) ; Note: The data in the table mean + SE among different treatments. Different letters in the same line mean

significant difference among female or male within different groups after treatment by Duncan’s test ( P <0.05) .
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