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Effects of temperature on the population growth of Callosobruchus
chinensis L. (Coleoptera: Bruchidae)

Liu Changyan, Li Li, Jiao Chunhai, Chen Hongwei, Liu Liangjun, Wan Zhenghuang

(Institute of Food Crops, Hubei Academy of Agricultural Sciences, Hubei Key Laboratory of
Food Crop Germplasm and Genetic Improvement, Wuhan 430064, China)

Abstract The biological characteristics (number of egg hatch, adult eclosion, oviposition) of Callosobruchus
chinensis on mung bean were systematically recorded day by day under the conditions of a series of temperatures
(20, 25, 30 and 35C) in the laboratory. The egg stage, larval and pupal duration, immature stage, male duration
and female duration of C. chinensis decreased with increasing temperature. From 20C to 35C, the egg stage
shortened from 18.33 d to 4.40 d; the larval and pupal durations reduced from 36.43 d to 15.20 d; the immature
stage shortened from 54.76 d to 19. 60 d; the male duration was decreased from 43.93 d to 8.07 d; the female du-
ration reduced from 25.33 d to 8.07 d. At 20C, the survival percentages during egg, larval and pupal and imma-
ture stages were the lowest, significantly different from those at the other three temperatures. The oviposition pe-
riod of C. chinensis was the longest (20.67 d)at 20C, but total egg number and female proportion were lower
than at the other three temperatures, which were 43. 33 eggs and 33. 27%, respectively. The developmental
thresholds of egg, larval, pupal, immature periods and the whole generation were 14. 69, 11.11, 12. 03 and
13.73'C, respectively; the effective accumulative temperatures were 82. 63, 342.87, 427.94 and 565.59 degree-
days, respectively. At 35C, the intrinsic rate of increase and finite rate of increase were the maximum (0. 044 58
and 1.045 58). The most beneficial temperature to the population growth of C. chinensis ranged from 30C to
35C, which was also the optimal temperature range for growth and development of C. chinensis.
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Table 1 Effects of temperature on the fecundity of

Callosobruchus chinensis

SR FEER I/ d S N /KL WV i)/ 4
Mg/ C B
Oviposition Total egg Female
Temperature . .
period number proportion
20 (20.67=%1.38)a (43.33£3.91)b (33.27£1.43)a
25 (12.6320. 48)b (69. 90£1.48)a (43.96=£7.18)a
30 (7.77£0.52)c (64.97£1.46)a (45.44+2.08)a
85 (5.83£0.18)c (46.63%2.41)b (44.17£3.52)a
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Table 2 Developmental thresholds and effective accumulated temperature of Callosobruchus chinensis

K M B KERIRE/C ARBR/H - B EEp
Developmental stage Developmental threshold Accumulated temperature Regression equation "
P Egg stage 14. 69=+0. 08 82.63+1.13 T=14. 69+82. 63V 0.954 3
SN Larval and pupal duration 11.11+0. 35 342.87+7. 33 T=11.11+342. 87V 0.946 8
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Table 3  Effects of temperature on the intrinsic rate of increase

and finite rate of increase of Callosobruchus chinensis

s/ C A B Jol B 4 %
Temperature  Intrinsic rate of increase  Finite rate of increase
20 0. 010 37 1. 010 43
25 0. 028 27 1. 028 67
30 0. 043 40 1. 044 35
3 0. 044 58 1. 045 58
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