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Effects of Multiple Mating on Quantitative Depletion
of Spermatozoa, Fecundity and Hatchability
in Monochamus alternatus
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Abstract: The effects of multiple mating on quantitative depletion of spermatozoa, fecundity and hatchability in
Monochamus alternatus Hope were investigated by dissecting spermatheca and observing the biological characteristics in
the laboratory. The reproductive systems of the female, spermatozoon morphology and dynamic distribution of spermatozoa
in female reproductive system were also described in this paper. The results showed that about 120 thousand spermatozoa
were always retained in the spermatotheca of multiple mating females, but the amount of spermatozoa declined according to
the time extension after copulation in the spermatotheca of single mating females, and the amount of spermatozoa declined
to 50 thousand after 16d. The fecundity (167.087 0) and hatchability (94.38% ) of multiple mating females were signifi-
cantly higher than the fecundity (113.521 7) and hatchability (83.79%) of single mating females. However, the period
of reproduction and longevity were not significantly different between multiple and single mating females.
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Tab. 1 Variation of fecundity hatchability period of oviposition and longevity between multiple and single mating

females of M. alternatus M + SE

5  In first 5 weeks

Total Hatchability Period of ovinositi L ity of femal
' Hatchability otal eggs % eriod of oviposition Longevity of female
Eggs laid per week
%
. . 20.4000£1.4355 95.97+1.08 167.0870+9.187 7" 94.38+2.99" 56.13000+1.8430 56.869 6 +1.756 2
Multiple mating
. . 19.0174+£1.5709 89.3+3.61 113.521 7+8.046 8 83.79+14.53  52.2170+2.1887 55.9565+2.429 6
Single mating
" P<0.05 i-test .
2001
39
5
5
Eberhard 1996

Pitnick et al
1997 Rooney & Lewis 1999

Sakubai 1998 Riptortus clavatus
3
Drosophi-
la melanogaster ~Meigen
Trebitt

et al 1988
12

son

2000

nuptial feeding
Arnqvist & Nils-
2000
24 1%

2002

Liu et al

Arnqvist & Nilsson



290

27

Arnqvist G Nilsson T. 2000. The evolution of polyandry Multiple mat-
ing and female fitness in insects J . Anim Behav 60 145 -164.
Eberhard WG. 1996. Female Control Sexual Selection by Cryptic Fe-
male Choice M
Press 98 - 100.

Lauer MJ. 1996. Effect of sperm depletion and starvation on female mat-

. Princeton New Jersey Princeton University

ing behavior in the water strider Aquarius remigis ] . Behav Ecol
Sociobiol 38 89 -96.

Liu XM LiM Wei FW. 2002. Mechanism and the evolution of female
multiple mating behavior J . Acta Theriol Sin 22 2 136 -
143. . 2002.

. 22 2 136-143.

Lopez-Leon MD  Cabrero J Pardo MC Viseras E  Camacho JP. 1993.

Paternity displacement in the grasshopper Eyprepocnemis plorans
J . Heredity 71 5 539-545.

Pitnick S Spicer GS  Markow T. 1997. Phylogenetic examination of fe-
male incorporation of ejaculate in drosophila J . Ewvolution 51
833 - 845.

Rooney J Lewis SM. 1999. Differential allocation of male-drived nutri-
ents in two lampyrid beetles with contrasting life-history characteris-
tics J . Behav Ecol 10 97 - 104.

Sakubai T. 1998. Variation in time to sperm depletion and oviposition
pattern in female of Riptorius clavatus Heteroptera Alydidae

J . Ann Entomol Soc Am 91 737 -740.

Thornhill R Alcock J. 1983. The Evolution of Insect Mating Systems
M . Cambridge Massachusetts Harvard University Press 60 —
84.

Trebitt S Fowler K Partridge L. 1988. An effect of egg-deposition on
the subsequent fertility and remating frequency of female Drosophila
melanogaster J . ] Insect Physiol 34 821 —828.

Wang LP. 2004. Study on the biological characteristic of Monochamus

alternatus Hope J . J Fujian For Sci Tech 31 3 23 -26.
. 2004.
31 3 23-26.

Wang XP  Fang YL Zhang ZN. 2005. Effect of male and female multi-
ple mating on the fecundity fertility and longevity of diamondback
moth  Plutella xylostella L J . J Appl Entomol 129 39 -
42.

Xu FY Xi K Yang BJ. 1994. Studies on the emergence replenishing
feeding methods of adults of Monochamus alternatus in the Area of
Nanjing its control J . For Res 7 2 215-219.

. 1994.
. 7 2 215-219.

Zhang SY Lu G. 2001. The mating and oviposition behavior egg stage
and hatchability of Monochamus alternatus ] . For Pest Dis 1
34 -36. . 2001.

1 34-36.

Chung-1 Wu 1954 1976 1982
1982—1984
1985—1986 NIH
1986—1991 1991—1998
1998
2004 7 25

clation

the genic concept of spe-



