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A preliminary study on temperature tolerance ability of Calliptamus italicus

REN Jin-Long, ZHAO Li, ZHAO Yan, GE Jing
(College of Agronomy, Key Laboratory of the Pest Monitoring and Safety Control on the Crop and Forest at Universities of

Xinjiang Uygur Autonomous Region, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: The supercooling points of all stages of Calliptamus italicus and body temperature regulation
and the heat-resisting ability of adults were measured for the first time in 2013. The results showed that
supercooling points of each life stage of C. italicus followed normal distribution. And supercooling points
and freezing points of different life stages were different. The wintering eggs had the lowest supercooling
point and freezing point (P<C0.05) while the third instar nymphs had the highest supercooling point (P <
0.05). There was no significant difference of supercooling point among other instars or between the male
and female of the adults. When ambient temperature (T,) was 41 C, LT;, and LTy of the female and
male adults were the longest, which were 623.83, 1 604.98 and 459.52, 1 181.97 h, respectively. Adult
body temperature (T},) and T, showed a very significant linear relationship (P <C0.01). When T, rose by
0.5 C * min™', the T, rise rate was 0.30~0.36 C « min~', and the body temperature rise rate of male

', which was significantly higher than that of its female adults (0. 30

adults was 0.36 C + min
C « min ").
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Fig.1 Frequency distribution of supercooling points in different stage of Calliptamus italicus
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Note: P was the value of one sample of Kolmogorov-Smirnov Test; the simulated curve followed the normal distribution.
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Table 1 The curve of withstanding high temperature of Calliptamus italicusadults and L5, and LT,,
FREEIRIE (T, st 51 L4 i 2% ,7
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Temperature Adult sex Fitting curves
¥ y=—0.000 03T*+0.017 3T +2.037 0.925 9 623.83+£86.17A 1 604.98+118.73A
e S y=0.000 02T*+0.016 5T +1.345 1 0.883 6 459.52427.96 A 1 181.97+63.75A
¢ y=0.000 008T*-40.010 6 T +2.562 2 0.987 1 246.02+21.93B 619.31+81.66B
e 2 y=0.000 02T*+0.011 9T +2.418 4 0.990 8 305.60+5.84B 672.81+36.41B
¥ y=0.006 7T?— 0.043 7T+3.141 6 0.979 9 18.64+0.76C 26.46+1.12C
a7 3 y=0.007 2T%+0.066 3T +2.898 7 0.976 8 12.2140.76C 20.16+1.56C
0 °C ¥ y=0.003 9T*+0.244 9T +2.727 3 0.954 3 7.07£0.92C 13.51£1.19C
' S y=0.006 4T*+0.117 6T +3.539 7 0.975 2 6.36£0.81C 15.13£3.02C
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FH(P<0.01),

Note: The curve in Table 1 used poloplus multiple range fitting, where y represent mortality rate, T represent time(h). The data in Table 1

present as mean—standard error. A, B, C and D representd extremely significant differences of whole generation developmental period under

different temperatures at 0.01 level.
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Table 2 Body temperature(T,) of Calliptamus italicus

adult at different ambient temperature(T, )

T,/C
T,/C
HE B L Male adult JE 5 #L Female adult
24 23.840.1m 23.740.1m
26 26.1+0.21 26.7+0.11
28 24.840.2k 25.540.1k
30 28.1+0.2] 28.0+0.2]
32 31.740.1i 31.640.1i
34 33.740.1h 33.740.1h
36 35.5+0.1g 35.5+0.1g
38 37.440.11 37.34+0.11
40 39.2+0.1e 39.2+0.1e
42 41.0£0.1d 41.0£0.1d
44 43.6+0.1c 43.240.1c
46 45.6+0.1b 45.540.2b
48 47.3%+0.1a 46.94+0.2a

T RS /NG F R8Ty 0] 25 5 83 (P<<0.05),
Note: Different lower case letters within the same column indicated
significant difference between different body temperature (T} ) at

0.05 level. T,, ambient temperature T}, body temperature.
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Table 3 Measurement parameters during the increasing process of body temperature of

Calliptamus italicus adults until death

KA BB Stage

HE B H Male adult M % . Female adult
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