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The influence of different temperature on the crawl and flight initiation
of Tribolium castaneum( Herbst)
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Abstract The influence of temperature on the dispersal rate and flight initiation of Tribolium castaneum( Herbst) adults
was studied at different temperatures and on different substrates. The dispersal rate was monitored both on a solid surface
and on wheat in a perspex groove at both uniform temperatures and over a temperature gradient. The results indicate that
the minimum temperature that initiated crawling was 17°C both on the solid surface and wheat bulk. The minimum
temperature for flight initiation was 25 “C on both substrates. The dispersal rate of adults significantly increased with
temperature within the range of 15 — 25°C for horizontal movement and within the range of 15 - 20°C for vertical
movement in the wheat column. The dispersal rate on the solid surface was 3.9 - 5.9 times higher than that on wheat. The
dispersal rate in wheat columns was 1.2 - 3.1 times higher than in vertical columns without wheat. The ideal flight
temperature was 25 —30 C for both male and female T. castaneum.
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Fig. 1 Moving speed of Tribolium castaneum on solid surface at different temperature
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1
Table 1

Fig. 2 Moving speed of Tribolium castaneum in level and vertical wheat column

Moving speed and distribution of Tribolium

castaneum in wheat column with temperature gradient

(C)

Temperature

( em/min)

Moving speed

(%)

Distribution

40 -38
38 -36
36 -34
34 -32
32 -30
30 -28
28 -26
26 -24
24 -22
22 -20

0.5270 £0.0166 be
0.5800 +0. 0040 a
0.5400 £0. 0071 ab
0.5217 +0. 0082 be
0.5097 +0. 0094 be
0.4867 £0. 0090 cd
0.4587 +0.0102 de
0.4517 £0. 0018 de
0.4343 +0. 0044 ef
0.3910 +0. 0106 f

0.9168 +0.178 f
6.8902 +£0.5121 de
19. 6796 +0.9603 b
25.3109 £0.8713 a
18.0532 £0.5222 b
12. 4859 £0. 6033 ¢
9.2645 +0.3643 d
4.6832 +0.5618 e

1.7311 £0.2375 f
0.9845 +0.1243 f

o

Data in the table are mean + SE. Means followed by different

letters in the same column are significantly different at 0. 05

+

(P <o._05)

level. The same below.

30°C

26 ~36°C
2.4
2. 2 23C
25C
28C 28C
3
2
(3 )
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Table 2 Flight initiation and sex ratio of
Tribolium castaneum under the condition

of different temperature and light

(C) [lumination Dark

Temperature

Flight initiation Flight initiation

20 0 e 0 e

23 0 e 0 e

25 47.00 £1.75 b 13:07 37.67 £1.97 be 12:08
28 71. 67 +£1.89a 11:09 66.00+1.36 a 11:09
31 51.00£1.93 b 9:11 43.50+1.23 b 10:10
34 40.50 £1.41 ¢ 10:10 37.50 £2.09 ¢ 8:12
37 28.00+1.18 d 12:08 20.17£0.95 d 9:11

15C
15C
17°C

17 ~
39°C o

. Sokoloff  ( 1980)

28°C
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Bionomics of the butterfly Pseudozizeeria maha( Kollar)

ZHUANG HaidLing™ YU Wei-Yan ZHOU Quan-Cheng CAI Yao

FENG Teng LIU Hui ZHANG Hai-Yan LI Zhao-Hui™
( Institute of Applied Ecology Nanjing Xiaozhuang University Nanjing 211171 China)

Abstract The life history and bionomics of Pseudozizeeria maha ( Kollar) were studied in both the field and the
laboratory. The host plant of this species is Oxalis corniculata L. This butterfly has five generations per year in Nanjing

China. It begins to overwinter as a pupa in a hole in the soil surface or on shrubs in late October. The adults emerge in
early May with the peak of emergence in mid-May. The eggs and larvae of the first generation emerge in mid-May.
Different developmental states are present at the same time but adults have a peak of emergence at the middle and end of
every month from June to October. The larvae have four instars; larvae of the 2" to 4" instars display myrmecophily ~are
migratory and display heat avoidance behaviors. The durations of the egg larval and pupal periods were 3 -4 22 -26
and 6 —7 days respectively under the same laboratory conditions.
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