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Mating behavior of Pachycrepoideus vindemmiae and the effects of male mating

times on the production of females

SUN Fang, CHEN Zhongzheng, DUAN Bisheng, HE Zhang, XIE Lei, HU Haoyuan "
College of Life Sciences, Anhui Normal University, Key Laboratory of Biotic Environment and Ecological Safety in Anhui Province, Wuhu 241000, China

Abstract: Most insects can mate multiple times. With the increasing of male mating frequency, male parasitoid wasps
would have less sperm, and the female partners would gain less sperm during copulation, which will make them lay more
unfertilized eggs, developing into male offspring. Some solitary female parasitoid wasps can only mate once in the life span.
In this article, the mating behavior of the solitary endoparasitoid, Pachycrepoideus vindemmiae Rondani, was described,
with the pupae of houseflies as the hosts, and the effects of male mating frequency on the production of the female partners
and the possible mating times of the mated females were studied. The results showed that the mating behavior of P.
vindemmiae included courtship, precopulatory, copulation, and postcopulatory, which lasts (41.21+83.16) s, (26.05%
17.99) s, (2.62+0.62) s, and (30.43+11.44) s, respectively. When mated with males for the 1*, 3" 6", 9" 12",
and 15" times, the longevity of the females was (11.18+7.17) d, (10.82+8.51) d, (9.09+5.74) d, (9.36+4.74) d,
(9.64+3.47) d, and (13.45+7.03) d, respectively, and the oviposition duration was (9.73+7.52) d, (9.82+8.51)
d, (7.55+5.20) d, (8.18+4.71) d, (8.55+3.50) d, and (11.64+7.50) d, respectively. The total progeny number
was (57.00+39.15), (50.18+35.52), (44.18+24.62), (42.55+15.69), (47.27+18.23), and (62.09+37.55),
respectively, and the male proportion was (0.21+0.19), (0.17+0.06), (0.27+0.22), (0.43+0.31), (0.45+
0.30), and (0. 63 £0. 34), respectively. The mating frequency of males did not significantly affected longevity,
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oviposition duration and total progeny number of the female partners, but significantly affected the production of female and
male progeny and offspring sex ratio, respectively. With the increasing of male mating times and with the increasing of
female oviposition duration, daily female offspring number per foundress decreased, but male offspring number increased.
When males mated for the 1%, 3™, 6™, 9™, 12", and 15" times, females laid offspring with male proportions higher than
50% on the 8", 17", 11", 6", 5", 2" day, respectively. The interaction of female ages and mating frequency affected
offspring sex ratio significantly. After mated with the males which had mated multiple times, females laid more male
offspring earlier, which suggests the sperm limitation in females was more obviously when they had mated with multiply
mated males. Mated females could not finish mating again neither just after mating nor after they had laid eggs for 8 days,

which suggests females might mate only once in their life span, no matter whether they lack sperm or not.

Key Words: Pachycrepoideus vindemmiae; sex ratio; mating; behavior; evolutionary strategy
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Fig.1 Main phases of mating behavior of P. vindemmiae
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Fig.3 Progeny number of P. vindemmiae females when mated
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Fig. 2  Longevity and oviposition duration of P. vindemmiae
with males mated different times
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Fig.4 Daily progeny number and sex ratio of P. vindemmiae females when mated with males mated different times

25 DTS 3 A S A M | o fQSRME 1L

2.3 IR 4 /)N g e 1) S R IR B
TEMESS 2 4 7 10 13 YRASTE Ao 16 78 52 BUAS TR 9 10min Ji5 , A7 M 066 Y5 S R 15 I e PR 52 LSS T (N =

http ; //www. ecologica. cn



14 ] NIT A W /NI ) S TRCAT DAy B e S T T R0 M e S 52 e 4359

55) ; BRI HAT I8 38 O ACTC i ME S 1947 8, $L 2 BR OB G Mk e (987 |, (H ME S 1Y) A= 8 AL AS BE FRIRHT I
ELAC L (A e 7= B0 8 d Ji5 , PR A T A S Bt ik A Ik e st i A MfE e AT /R R PR SE LSS (N =44)
3 g

It 2= el e s T R S B I, 5 TG R R A 2 M 1 G R s 2R /N Spalangia
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