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Abstract [Objectives] To investigate cold tolerance in different developmental stages of B. cucurbitae. [Methods] The
supercooling point (SCP), and water, lipid, glycerin and carbohydrate content, of different developmental stages of B.
cucurbitae, were measured and compared. [Results] Five day-old pupae had the lowest supercooling point of any
developmental stage (- 17.04 ) and 1 day-old larvae the highest (- 11.82 ). However, there was no significant difference
in the supercooling points of male and female adults of the same age. Water content reduced with age from 79.64% in 1
day-old larvae to 65.31% in 5 day-old pupae, which was the lowest water content recorded in all developmental stages. The
water content of female adults were significantly higher than that of male adults in the same age. The fat content at 5 day-old
larva was 32.90%, which was the highest among all the developmental stages. The lowest fat content were found in 1 day-old
male adults (15%) and 14 day-old male adults (15%). The glycerol content in the larval stage decreased from 3.32 pg/mg to
1.12 pg/mg, and it increased gradually during the pupal stage. The highest point was detected in 14 day-old female adults (5.90
ng/mg). The total sugar content, trehalose content and glycogen content in 1 day-old larva all were the highest among all the

developmental stages, which were 7.51, 0.94 and 1.93ug/mg respectively. The content of carbohydrates decreased gradually
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during the pupal stage, and they increased with the growth of age in the adult stage. [Conclusion] These results would
provide the basis for exactly evaluating the geography adaptability and quarantine cold treatment on B. cucurbitae.
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Table 1 Supercooling points and freezing points at different stages of Bactrocera cucurbitae

Stages Supercooling points Freezing points
1 day-old larva -11.82+042a -6.83%+043a
3 day-old larva - 13.55%+0.39b -8.24+0.24b
5 day-old larva - 15254049 ¢ - 11.67%0.27 ¢

1 day-old pupa

-15.314+0.44 cd

- 12.79%0.72 cd

3 day-old pupa -16.97%0.11¢ - 14.50%+=044 ¢
5 day-old pupa -17.04%0.04 ¢ - 1451029 ¢
1 1 day-old female adult -15.17%0.11 ¢ -12.61%+0.28 cd

3 3 day-old female adult - 15.83240.04 cde - 12.80=%0.40 cd
5 5 day-old female adult - 16.092%0.14 cde - 13.00%+0.35 cd
14 14 day-old female adult - 16.30=%0.16 cde - 13.21%0.21 de
1 1 day-old male adult - 15.83%0.19 cde - 13.12+041d

3 3 day-old male adult - 15.9420.36 cde - 13.00=%0.18 cd

5 5 day-old male adult - 16.11=20.51 cde - 13.17%043 d
14 14 day-old male adult - 16.47%0.95 cde - 13.24=%0.71 de

5% One Way ANOVA Duncan’s

The data in the table are mean==SE and followed by different letters in the same column indicate

I+

significant differences (P<0.05  Duncan’s multiple range test). The same below.

x2 IEWBARAEMBRIKSIENSE

Table 2 Water contents and fat contents at different stages of Bactrocera cucurbitae

Stages

%
Water contents

%
Fat contents

14

1 day-old larva
3 day-old larva
5 day-old larva

79.64+0.07 a
78.2240.28 ab
74.52+0.37 de

1 day-old pupa 68.59+0.13 f
3 day-old pupa 65.70+0.48 h
5 day-old pupa 65.31+£0.32 h
1 day-old female adult 76.03+0.38 cd
3 day-old female adult 71.06+0.45 £
5 day-old female adult 76.79+0.22 be
14 day-old female adult 77.284+0.36 be
1 day-old male adult 70.21+1.05 fg
3 day-old male adult 70.26+0.38 fg
5 day-old male adult 70.4340.96 fg

14 day-old male adult 73.59+0.28

19.3340.33 bede
25.20+0.31b
32.90+1.39 a
32.30+1.78 a
24.80+4.41 be

22.3741.04 bed
16.00£1.86 de
16.60+1.21 de

20.4040.92 bede
18.40+0.64 de
15.00+£3.74 ¢
16.80£1.42 de
18.73+1.79 cde

15.00£1.21 ¢
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Table 3 Glycerol contents at different stages of

Bactrocera cucurbitae

pg/mg
Stages Glycerol
contents
1 1 day-old larva 3.32+0.30 be
3 3 day-old larva 1.81£0.40 ef
5 5 day-old larva 1.12+0.40 g
1 1 day-old pupa 1.53+0.50 ef
3 3 day-old pupa 1.76+0.70 ef
5 5 day-old pupa 2.16+0.01 de
1 1 day-old female adult ~ 2.89+0.72 cd
3 3 day-old female adult 4.15+0.82 b
5 5 day-old female adult 5.82+0.12 a
14 14 day-old female adult  5.90+0.06 a
1 1 day-old male adult 2.46+0.07 cde
3 3 day-old male adult 4.11+0.11 b
5 5 day-old male adult 5.3740.35 a
14 14 day-old male adult 5.66+£0.33 a
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Table 4 Contents of carbohydrates at different stages of Bactrocera cucurbitae

ug/mg) Hg/mg) ug/mg)

Stages Total sugar contents Trehalose contents Glycogen contents
1 1 day-old larva 7.51240.49 a 0.9420.07 a 1.93%0.19 a
3 3 day-old larva 2.80%0.16 d 0.35%0.02 de 1.22+0.01 b
5 5 day-old larva 2.1920.16 def 0.3320.01 de 0.59=%0.05 de
1 1 day-old pupa 2.71%0.04 de 0.38%+0.01 cde 0.86%+0.02 ¢
3 3 day-old pupa 2.6120.15 def 0.7120.12 b 0.8020.70 cd
5 5 day-old pupa 2.4630.26 def 0.3620.04 de 0.4940.04 ¢
1 1 day-old female adult 1.83%+0.07 ef 0.31%+0.01 ¢ 0.80=%+0.03 cd
3 3 day-old female adult 4.43%+0.54 c 0.44=20.01 cde 0.83%0.11¢
5 5 day-old female adult 6.09%0.57 b 0.4520.04 cde 0.96+0.03 ¢
14 14 day-old female adult 6.09%+0.37b 0.45%0.01 cd 0.96+0.05 ¢
1 1 day-old male adult 1.69%0.07 f 0.32+0.01¢ 0.91=%0.06 ¢
3 3 day-old male adult 3.6920.14 ¢ 0.4320.02 cde 0.87%0.03 ¢
5 5 day-old male adult 4.29+0.26 ¢ 0.52%0.01 ¢ 1.00=%=0.01 c
14 14 day-old male adult 4.2940.09 ¢ 0.51%0.00 ¢ 0.98%0.01 ¢
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