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㆓、綠豆內之幼蟲競爭 
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㆔、紅豆內之幼蟲競爭 
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結  果 
 

㆒、豆象在綠豆內之幼蟲競爭 
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表㆒ 綠豆㆗同種或不同種幼蟲密度增加處理對綠豆象及㆕紋豆象體重之影響 
Table 1. Effect of larval density treatments on body weight (mg) of adzuki bean weevil (Callosobruchus chinensis, 

C. c.) and cowpea weevil (C. maculatus, C. m.) in mung bean 

  Treatment a1  Treatment b1  
Species Sex Average body weight N  Average body weight N F2 

C.c. Female 4.26  95  4.63  22 9.20** 
 Male 2.98 116  2.99  31 0.04ns 

C.m. Female 6.53  18  6.87  60 2.14ns 
 Male 4.40  15  4.53 104 0.75ns 
1. Treatment a: inoculated with one to five larvae of adzuki bean weevil and one cowpea weevil.  

Treatment b: inoculated with one to five larvae of cowpea weevil and one adzuki bean weevil. 
2. *p＜0.05; **p＜0.01; ***p＜0.001; ns: not significant. 

 

表㆓ 綠豆㆗同種或不同種幼蟲密度增加對綠豆象及㆕紋豆象發育㈰數之影響  
Table 2. Effect of larval density treatments on development time (d) of adzuki bean weevil (Callosobruchus chinensis,  

C. c.) and cowpea weevil (C. maculatus, C. m.) in mung bean 

  Treatment a1  Treatment b1  
Species Sex Development time N  Development time N F2 

C.c. Female 23.5  95  25.6  22 20.65*** 
 Male 23.1 116  24.9  31 16.95*** 

C.m. Female 29.8  18  31.3  60  8.97** 
 Male 30.5  15  30.1 104  0.73ns 

1, 2: see Table 1 for the explanation. 
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圖㆒ 在綠豆㆗接入1㉃5隻綠豆象與1隻㆕紋豆象幼蟲競爭後兩種豆象之存活率 
Fig. 1. Survival rates of adzuki bean weevil (Callosobruchus chinensis, C.c.) and cowpea weevil (C. maculatus,

C.m.) in a mung bean with one to five larvae of adzuki bean weevil and one cowpea weevil. 

 

圖㆓ 在綠豆㆗接入1㉃5隻㆕紋豆象與1隻綠豆象幼蟲競爭後兩種豆象之存活率 
Fig. 2. Survival rates of cowpea weevil (C. maculatus, C.m.) or adzuki bean weevil (Callosobruchus chinensis, C.c.)

in a mung bean with one to five larvae of cowpea weevil and one adzuki bean weevil. 
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㆓、豆象在紅豆內之幼蟲競爭 

1.  

( )

(p 0.01)

圖㆔ 綠豆象與㆕紋豆象於綠豆㆗競爭時綠豆象存活比例與其起始幼蟲比例之關係 
Fig. 3. Relationship of initial larval ratio and survival ratio of adzuki bean weevil (Callosobruchus chinensis, C.c.) in 

competition with cowpea weevil (C. maculatus, C.m.) in a mung bean. 
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表㆔ 紅豆㆗同種或不同種幼蟲密度增加處理對綠豆象及㆕紋豆象體重之影響  
Table 3. Effect of larval density treatments on body weight (mg) of adzuki bean weevil (Callosobruchus chinensis,  

C. c.) and cowpea weevil (C. maculatus, C. m.) in adzuki bean 

  Treatment a1  Treatment b1  
Species Sex Average body weight N  Average body weight N F2 

C.c. Female 4.45 137  4.44 18  0.00ns 
 Male 3.35 211  3.06 24 13.23*** 

 C.m. Female 6.43  29  6.87 75  5.46*  
 Male 4.42  42  4.62 98  4.42*  

1. Treatment a: inoculated with one to eight larvae of adzuki bean weevil and one cowpea weevil.  
Treatment b: inoculated with one to six larvae of cowpea weevil and one adzuki bean weevil. 

2. *p＜0.05; **p＜0.01; ***p＜0.001; ns: not significant. 

 

表㆕ 紅豆㆗同種或不同種幼蟲密度增加對綠豆象及㆕紋豆象發育㈰數之影響  
Table 4. Effect of larval density treatments on development time (d) of adzuki bean weevil (Callosobruchus chinensis,  

C. c.) and cowpea weevil (C. maculatus, C. m.) in adzuki bean 

  Treatment a1  Treatment b1  
Species Sex Development time N  Development time N F2 

C.c. Female 25.1 173  27.3 18 50.77*** 
 Male 24.6 211  26.5 24 35.82*** 

C.m. Female 30.9  29  33.3 75 35.00*** 
 Male 30.5  42  31.5 98  3.67 ns 

1, 2: see Table 3 for the explanation. 
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圖㆕ 在紅豆㆗接入1㉃8隻綠豆象與1隻㆕紋豆象幼蟲競爭後兩種豆象之存活率 
Fig. 4. Survival of adzuki bean weevil (Callosobruchus chinensis, C.c.) and cowpea weevil (C. maculatus, C.m.) in

an adzuki bean with one to eight larvae of adzuki bean weevil and one cowpea weevil. 

 

圖㈤ 在紅豆㆗接入1㉃6隻㆕紋豆象與1隻綠豆象幼蟲競爭後兩種豆象之存活率 
Fig. 5. Survival of cowpea weevil (Callosobruchus maculatus, C.m.) and adzuki bean weevil (C. chinensis, C.c.) in

an adzuki bean with one to six larvae of cowpea weevil and one adzuki bean weevil. 
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圖㈥ 綠豆象與㆕紋豆象於紅豆㆗競爭時綠豆象之存活比例與其起始幼蟲比例之關係 
Fig. 6. Relationship of initial larval ratio and survival ratio of adzuki bean weevil (Callosobruchus chinensis, C.c.) in

competition with cowpea weevil (C. maculatus, C.m.) in an adzuki bean. 
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Effect of Larval Density and Host on Interspecific Competition 
between Callosobruchus chinensis and C. maculatus (Coleoptera: 
Bruchidae) 
 

Jiunn-Yaw Lin and Shwn-Bin Horng*  Department of Entomology, National Taiwan University, Taipei, Taiwan, R.O.C. 

ABSTRACT 

  Larvae of the bean weevil cannot move from bean to bean, so they have 
to compete for limited resources when two or more larvae are in the same 
bean. The competition among larvae results not only in a delay in larval 
development, reduced adult body weight, and a lower emergence rate, but 
also in decreased offspring fitness. Although adult females can avoid larval 
competition by ovipositing evenly on available beans, competition still occurs 
when the density of adult females is high. The bean weevils, Callosobruchus 
chinensis and C. maculatus, having the same host ranges show different 
developmental times and body sizes; the former is smaller than the latter, 
but has a shorter postembryo developmental time. We cannot predict the 
outcome of interspecific competition from the characteristics of these species. 
In this study, we attempted to understand the strategies used in interspecific 
competition by observing the effects of initial larval density in two host 
species. The results show that the larval competition of these bean weevils 
was density dependent. The initial density was very important: the species 
with the higher initial density had a higher ratio of survivors after 
competition. Furthermore, host species also affected the outcome of 
interspecific competition. The currently existing theoretical models using 
game theory suggest that the contest strategy should be selected for in a 
small host. However, our results contradicted to this prediction. Therefore, 
how larval strategies affect larval competition between the two bean weevils 
still needs to be further explored. 
 
Key words: Callosobruchus chinensis, C. maculatus, interspecific 

competition, behavioral strategy 
 
 


