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㆓、㆕紋豆象對寄主大小辨識表現 
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 (Horng, 1997)  

 

結  果 
 

㆒、㆕紋豆象對寄主大小辨識表現 
4

 (0.71 ± 0.29)  (0.04 ± 

0.04) 

 (F3,7 = 3.16, P = 0.1475)

8 12 24

12 24 6.0-6.5 

mm (12 h: 0.31 ± 0.04; 24 h: 0.29 ± 0.03) 

6.5-7.0 mm  (12 h: 0.33 ± 

0.04; 24 h: 0.33 ± 0.02) 

 (F3,51 = 2.95, P = 0.042; F3,51 = 

8.79, P = 0.0001) 24

60 mg

31% 

1  

(138.42 ± 2.49 mg) 0

 (128.76 ± 1.83 mg; F1,830 = 9.75, P = 

0.0019)  

圖㆒ ㆕紋豆象雌蟲對寄主大小辨識試驗之 16 區空間配置，A: 5.0–5.5 mm, B: 5.5–6.0 mm, C: 6.0–6.5 mm, D: 6.5–7.0
mm 之寄主豆。 

Fig. 1. The 16-patch design to test the discrimination abilities of host size by the seed beetle, Callosobruchus
maculatus. A: bean size between 5.0 and 5.5 mm, B: bean size between 5.5 and 6.0 mm, C: bean size
between 6.0 and 6.5 mm, D: bean size between 6.5 and 7.0 mm. 
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2  (167.47 

± 9.06 mg; 160.64 ± 5.74 mg) 

1  (134.67 ± 1.93 mg; 130.3 ± 1.69 

mg) 0  (126.75 ± 2.33 

mg; 130.09 ± 3.26 mg)  (F2,831 = 9.81, 

P = 0.0001; F2,831 = 13.1, P = 0.0001)

1 0

 (F1,830 = 9.75, P = 0.0019; F2,831 = 

9.81, P = 0.0001)

 

 (0.33 ± 0.02, 0.29 ± 0.03)

 (0.19 ± 0.02, 0.18 ± 

0.02)  

(F3,51 = 8.79, P = 0.0001)

 ( 3  (5.0-5.5 

mm: 0.22 ± 0.01; 5.5-6.0 mm: 0.24 ± 0.01; 

6.0-6.5 mm: 0.26 ± 0.01; 6.5-7.0 mm: 0.28 

± 0.02; F3,51 = 4.75, P = 0.0056) 5  

(5.0-5.5 mm: 0.23 ± 0.02; 5.5-6.0 mm: 

0.24 ± 0.01; 6.0-6.5 mm: 0.25 ± 0.02; 

6.5-7.0 mm: 0.28 ± 0.01; F3,51 = 2.54, P = 

0.0677)) 7

圖㆓ ㆕紋豆象雌蟲開始產卵 4 小時、8 小時、12 小時及 24 小時，各大、小等級寄主被利用情形。不同字母表示在第

24 小時大、小寄主間的利用比例㈲顯著差異。 
Fig. 2. The proportion of eggs laid on four sizes of adzuki beans 4, 8, 12, and 24 h after female beetles began to 

oviposit. Different letters indicate a significant difference between the proportions of eggs laid on the four 
sizes of beans 24 h after female beetles began to oviposit according to the LSD test. 
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 (5.0-5.5 mm: 0.21 ± 0.01; 5.5-6.0 mm: 

0.24 ± 0.01; 6.0-6.5 mm: 0.26 ± 0.01; 

6.5-7.0 mm: 0.28 ± 0.01; F3,51 = 11.38, P = 

0.0001)

8 12

8

 

 

㆓、寄主大小對產卵分布之影響 

 

 (X2 = 20.32, X2
0.05,3 = 

7.81)  (X2 = 49.33, 

X2
0.05,3 = 7.81)  (P < 

0.05)

 (X2 = 3.33, X2
0.05,3 = 7.81)

圖㆔ 開始產卵第㆒㆝，被㆕紋豆象雌蟲利用產卵的寄主重量分布情形。 
Fig. 3. Proportions of beans used for ovipositing in different weight classes on the first day of oviposition by female

beetles. 
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 (X2 = 4.45, X2
0.05,3 = 

7.81)

 (P = 

0.34, P = 0.22)

 

 

㆔、寄主大小對㆕紋豆象子㈹存活率之影響 

1

 (0.98)

 

(0.88)

 (5.0-5.5 mm) 

 (y)  (x) 

 (y = ax-b)  (b) 

 (b = 0.6345)

 
圖㆕ 產卵前㆔㆝，具不同卵密度寄主之重量變化。不同卵密度寄主重量之差異以 a, b 來表示，不同㈰寄主重量之差異

以 A, B 表示。 
Fig. 4. Changes of mean weights of beans with variable numbers of eggs during the first 3 days of oviposition. 

Different lowercase letters indicate a significant difference between mean weights of host with varied 
numbers of eggs, while different capital letters indicate a significant difference between mean weights of the 
host on different days according to the LSD test. 
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討  論 
 

Mitchell (1975) Hu et 

al. (1995) 

5.0-5.5 mm

 
圖㈤ 產卵前 8 ㆝，累計分布在各等級寄主㆖卵比例的變動情形。不同字母表示大、小寄主被利用比例間㈲顯著差異。

Fig. 5. Dynamic pattern of the proportions of beans of the four sizes used for oviposition during the first 8 days.
Different letters indicate a significant difference between proportions of beans of the four sizes used for
oviposition according to the LSD test. 

 

 
 
表㆒ ㆕紋豆象於產卵前 8 ㆝，單位時間（12 小時）內在各大小等級寄主㆖產卵數的相關性 
Table 1. Correlations between eggs laid on four sizes of adzuki beans per unit time (12 h) during the first 8 days of 

oviposition by the seed beetle, Callosobruchus maculatus 
Pearson correlation coefficients A B C D 

A 1.00 0.92*** 0.72** 0.87*** 
B 0.92*** 1.00 0.73*** 0.81*** 
C 0.72** 0.73*** 1.00 0.89*** 
D 0.87*** 0.81*** 0.89*** 1.00 

** P < 0.01, *** P < 0.001; A: 5.0-5.5 mm, B: 5.5-6.0 mm, C: 6.0-6.5 mm, D: 6.5-7.0 mm. 
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4 4

Thanthianga and 

Mitchell (1990) 

5.0-5.5 mm

 

1

Heimpel et al. (1996) 

1/4

 (5.0-5.5 mm) 

 (Sibly and Calow, 1983)

 

 
圖㈥ 剛開始產卵 (卵密度 = 0.21) 及產卵於㈲卵豆時 (卵密度 = 1.36) ，以均勻分布及假設產卵分布依重量比的卡方

檢測結果。* 表示卡方檢測結果顯著 (P = 0.05)。 
Fig. 6. Use of Chi-square test to compare egg dispersion at the beginning of oviposition (with an egg density of 0.21)

and oviposition which occurred on beans with eggs (with an egg density of 1.36) as hypothesized with eggs
being laid randomly or according to host weight. An asterisk (*) indicates a significant difference according to
Chi-square test (P = 0.05). 
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 (Credland et 

al., 1986)

 (Savalli and Fox, 1999)

 (Messina and Renwick, 

1985; Fox and Mousseau, 1995)

 (Charnov et al. 

1981; Visser, 1994; Hu et al., 1995; 

Hoffmeister et al., 1999)

 (Freese, 

1995)

 (Ofuya and Agele, 1990)

 

1

圖㈦ 不同大、小寄主㆗子㈹存活率 (y) 隨競爭幼蟲數 (x) 變化情形。(P5.0-5.5 mm = 0.006, P 5.5-6.0 mm = 0.009, P 6.0-6.5 mm

= 0.001, P 6.5-7.0 mm = 0.002)。 
Fig. 7. Survivorship (y) of Callosobruchus maculatus on different sized adzuki beans with varied numbers of larvae

(x). (P 5.0-5.5 mm = 0.006, P 5.5-6.0 mm = 0.009, P 6.0-6.5 mm = 0.001, P 6.5-7.0 mm = 0.002). 
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1

1

Mitchell (1975) 

Mitchell (1975) 

8

5

 

 
圖㈧ 不同幼蟲密度競爭㆘，寄主重量 (x) 與子㈹存活率 (y) 之關係。(P 1 larva = 0.16, P 2 larvae = 0.06, P 3 larvae = 0.002)。 
Fig. 8.  Survivorship as a function of host bean weight and larval density. (P 1 larva = 0.16, P 2 larvae = 0.06, P 3 larvae = 

0.002). 
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Host Size Discrimination and Oviposition Behavior of the Seed 
Beetle, Callosobruchus maculatus (F.) 
 

Rou-Ling Yang and Shwu-Bin Horng*  Institute of Entomology, National Taiwan University, Taipei 106, Taiwan, R.O.C. 

ABSTRACT 

Callosobruchus maculatus can adjust its oviposition behavior to variable 
host qualities. Previous studies showed that larvae on larger beans have 
higher survivorship, especially when larval competition is severe. Therefore, 
discriminating host size in the oviposition process is crucial for enabling 
female beetles to increase their fitness. In our experiments, four sizes of 
adzuki beans were arranged into a 4×4 array to test the beetle’s 
discrimination ability through out its life. The results showed that females 
laid a higher proportion of eggs on larger rather than smaller beans, while 
the threshold of accepting beans was not observed in our treatment. In the 
period when the egg density increased from zero to one, differences between 
the proportions of eggs on large beans and small ones decreased. But even in 
this period, the mean number of eggs laid on large beans per unit time was 
still higher than that on small ones. When the mean egg density was greater 
than one, the preference for laying on larger beans again became significant. 
Further, the mean weight of each size of bean was used to predict the egg 
distribution on different sizes of hosts, and Chi-square test was applied to 
test the goodness of fit between the observed and predicted distributions. The 
results showed that Chi-square values were significantly lower when the egg 
density was less than one-half or greater than one. Therefore, bean weight 
can be used to predict egg distribution, especially when the mean egg density 
is greater than one. Furthermore, based on the data of larval survival being 
influenced by host size, the adaptation of host size discrimination by the seed 
beetle was explored. 
 
Key words: Callosobruchus maculatus, discrimination ability, host size, egg 

distribution 

 


