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Abstract

The females of Callosobruchus chinensis (L.) produce a nearly uniform distribution of eggs on beans. This behaviour result in
minimizing larval competition within beans, and increasing survival rate of larva. Since female behaves reluctantly when mating has
proceeded , the presence of virgin male would induce solicitation behaviour which causes harassment to female. Further, female
spend most of time on oviposition and rest, the solicitation behaviour of male therefore introduces interference on oviposition
behaviour of female. In this study, we manipulate differences in time schedule of offering virgin male and density of virgin males to
test the effects of male interference on egg dispersion behaviour, total eggs laid and longevity of female. The total number of eggs
laid by females paired with 4 virgin males were significantly lower than that of females paired with one virgin male for 9 hours.
Therefore, high density of virgin male which introduced high frequency of interference resulted in decreasing fecundity of females.
When offering virgin male with different time schedule, female which were paired with 2 virgin males on the 24 th hour from the
beginning of the experiment showed significantly higher mean crowding on the 2 nd day than female paired with 2 virgin males at
the beginning of the experiment, but were not different the day after. This result suggested that male solicitation behaviour caused
interference on female egg dispersion behaviour but female showed adaptation immediately after one day. On the contrary to
previous prediction, high density of males didn’ t result in increasing mean crowding of eggs. Female paired with one male for 9
hours showed higher mean crowding from the 2 nd day than female paired with males. The two level of effects by manipulation on
time scheduling and density of virgin males suggested that the effect of male harassment on fitness of offspring were complex and
need a further study. Comparison of trade-offs between longevity and total number of eggs laid by females suggested that females
which were paired with more males would cause reduction in both longevity and total number of eggs laid. Therefore, excessive
male solicitation behaviour would cause interference which would decrease fitness of female.
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Table 1. Number of daily accumulated eggs laid by females of C. chinensis treated with different numbers of males

Accumulated eggs laid (mean * se)*

Day' Treatment** 1 female 1 female + 2 males 1 female + 4 males F (p value)
(A) {D)
1 210 = 16a 221+ 20a 256 *19a 1.66 (p = 0.2001)
2 402+ 19a 389 £ 19a 414 % 25a 0.33 (p = 0.7235)
3 522+ 22a 502 £ 19a 474 % 23a 1.27 (p = 0.2891)
4 58.4 + 2.9 a 53.9 = 2.1 ab 494 +24b 3.27 (p = 0.0455)
5 59.8 £ 3.0 a 55.4 * 2.1 ab 50.7 £ 25 b 3.15 (p = 0.0506)
6 602 + 3.0 a 56.4 = 2.1 ab 511 £ 25b 3.14 (p = 0.0512)
7 60.4 = 2.9 a 56.5 + 2.1 ab 51.4 £ 25D 3.11 (p = 0.0523)
8 604 * 29a 56.5 = 2.1 ab 514 * 25b 3.15 {p = 0.0508)

* Means in the same row followed by the same letter are not significantly different by ANOVA (p >0.05).
** 1) Female in treatment (A) was paired with one male at the beginning of the experiment; the male was

discarded at the 9" hour.

2) Female in treatment (C) was paired with two males at the beginning of the experiment.
3) Female in treatment (D) was paired with four males at the beginning of the experiment.
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Fig. 1. Comparison of female egg dispersion behavior of C. chinensis when treated with different time schedules of

providing males. There were significant differences in mean crowding of eggs on the 2" day of the experi-

ment (indicated by an asterisk,*). Treatment B: one female was paired with one male and the male was

discarded at the 9" hour; two virgin males were introduced on the 24" hour. Treatment C is the same as

described in Table 1.
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Fig. 2. Comparison of female egg dispersion behavior of C. chinensis when treated with different male numbers.
There were significant differences in mean crowding of eggs. Treatments A, C, and D are the same as de-
scribed in table 1. The same letter within the same day indicates no significant difference by unpaired t-test

(p >0.05).
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Fig. 3. Comparison of trade-offs between longevity and total number of eggs laid by females of C. chinensis trea-
ted with different time schedules of providing males and different male numbers. Treatments A, B, C, and D

are the same as described in table 1 and figure 1.
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Effects of Male Interference on Oviposition Behavior of the
Adzuki Bean Weevil, Callosobruchus chinensis (L.), (Coleoptera:
Bruchidae)

Yen-Chiu Lan and Shwu-Bin Horng* Institute of Entomology, National Taiwan University. No. 1 Roosevelt Road, Sec. 4, Taipei 104,
Taiwan, R.0.C.

ABSTRACT

Females of Callosobruchus chinensis (L.) produce a nearly uniform distri-
bution of eggs on beans. This behavior results in minimizing larval competition
within beans, and increasing the survival rate of larvae. Since the female be-
haves reluctantly after mating has occurred, the presence of a virgin male can
induce solicitation behaviour which causes harassment to the female. Further,
since females spend most of their time on oviposition and resting, the solicita-
tion behavior of males therefore introduces interference to the oviposition be-
havior of the female. In this study, we manipulate differences in time schedules
of offering virgin males and densities of virgin males to test the effects of male
interference on egg dispersion behavior, total numbers of eggs laid, and longevity
of females. The total numbers of eggs laid by females paired with four virgin ma-
les were significantly lower than those of females paired with one virgin male
for 9 h. Therefore, a high density of virgin males, which introduced a high frequ-
ency of interference, resulted in decreasing fecundity of females. When offering
virgin males with a different time schedule, females paired with two virgin ma-
les at the 24th hour from the beginning of the experiment showed significantly
higher mean crowding on the 2" day than did females paired with two virgin
males at the beginning of the experiment, but there were no differences the day
after. This result suggests that male solicitation behavior causes interference to
female egg dispersion behavior, but the female immediately adapts after 1 d.
Contrary to previous predictions, a high density of males did not result in an in-
crease in the mean crowding of eggs. Females paired with one male for 9 h sho-
wed higher mean crowding from the 2 day than did females paired with several
males. The two levels of effects by manipulation of time scheduling and density
of virgin males suggest that the effects of male harassment on fitness of off-
spring are complex and require further study. Comparison of trade-offs between
longevity and total number of eggs laid by females suggests that females pairing
with more males can cause reduction in both longevity and total number of eggs
laid. Therefore, excessive male solicitation behavior can cause interference
which can decrease fitness of the female.

Key words: bean weevil, male harassment, mean crowding, total eggs laid.
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