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Sperm competition and adaptive significance of prolonged post-copulatory
mounting in Oxya yezoensis (Orthoptera: Catantopidae)

ZHU DﬂD-HBHg (College of Resources and Environment. Central South Forestry University., Zhuzhou 412006,China). Acta Ecologica
Simica.2004.24(1) .84~ 88.

Abstract : Females copulate with multiple males in almost all insect species. This behavior allows different males to compete for
fertilization and gives females the opportunity to mediate this competition. The eggs are typically fertilized by sperm from only
one male, either the female’s last mate or an earlier mate. The rice grasshopper, Oxya yezoensis Shiraki, shows not only
multiple copulation, but also prolonged copulation and prolonged post-copulatory mounting between males and females. In this
paper, sperm competition, measured by the P,-value, (i.e. , the proportion of offspring sired by the last male to mate) and the
adaptive significance of prolonged post-copulatory mounting were studied by employing interspecific crosses.

Females of (). yezoensis were mated once with a male and were allowed to deposit up to four egg pods. The egg pods all
had a high hatching success and hatching remained almost constant over the four successive egg pods. The results indicated that
the rice grasshopper, like many other insects, store the sperms received from a male, which are then gradually released for
fertilizing eggs efficaciously.

To determine the P,-value of O. vyezoensis, the female was mated with a male of Q. yezoensis or Q. chinensis formosana
first and was allowed to lay one egg pod. It was then mated with a male of O. chinensis formosana or ). yezoensis and was
allowed to lay two egg pods. Remated females all showed high P;-values and no significant difference was found in P?;-value
between the two tests sequence, indicating that sperms from the two species can fertilize eggs equally well. The average P,-
value of O. yezoensis was 94.3% 1+ 5. 3% (mean=+SD). Other females were each allowed to mate with three males, i. e.,
mated with a male of O. wyezoensis or O. chinensis formosana first, then with O. chinensis formosana or Q. yezoensis, and then
remated with the first mated male. In all the crosses, high P;-values (>>90%) were also found. Those results indicated the

sperm precedence of last male to mate and suggested the existence of sperm displacement in O. yezoensis.
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To measure the lengths of copulation and post-copulatory mounting. females and males paired in separate cages were
observed every hour over three consecutive days. The mean lengths of copulation and post-copulatory mounting were 5. 6 £ 4. 3
h and 6.5+ 5.5h (mean+ SD). respectively. showing not only prolonged copulation. but also prolonged post-copulatory
mounting. Considering the relatively high P;-value, prolonged post-copulatory mounting may be regarded as mate guarding. A
male’s staying with his mate as post-copulatory mounting increases the number of eggs that he fertilizes because he prevents his
partner from remating.
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Fig. 1 Hachalings of first to fourth egg pod in O. yezoensis
Each female was mated once with a male; The hatchability of first to
fourth was no significant difference ( Kruskal-wallis test: n = 6;

p>0.05)
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Table 1 F; values after remating in different crosses

3 LR (%) BE) PO P, W% Ze 3 MW
Crosses Hatchability Percentage of emergence 2 Range of P No. of crossed female
Oy X Oy X Ocf 89,01 9. 8% 79.1+9.9 94.8+4.9 87.2~100 6
Oy X Ocf X0y 90, 11.6. &8 79.3%+8.1 93.9+t5. 4 85, 7~ 100 7

TG XN % FE B The proportion of offspring sired by the last male to mate; @0y /ARIM O. yezoensis. Ocf FEFREN
F # O. chinensis formosana; ¥ 3 +8SD Mean 1+ SD
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Fig. 2 Changes in proportion of hybrid offspring produced by
(). yezoensis females(n=6) which were first mated with a male of

(). vezoensis (open triangle) .second with O. chinensis formosana

g
2

<
E 80
—-n- -
3
"""E 60'_
ig 40 |
d%g =
€ 20+
. I
£ olw, ¥ 2 .
1 2 3 4 5
HP5k Egg pod number

M3 IABEEMIEPERECRTFERERE XL ZA,
BEMNBR(BELEZARTEREER EH R TR G 4™
FREPINEMINR (n=6); BRFH R SD

Fig. 3 Changes in proportion of hybrid offspring produced by
0. vezoensis females{n=6) which were first mated with a male of

0. chinensis formosana{closed triangle}.second with O. vezoensis

(closed triangle) and then with O. yezoensis; Mean and SI) are (open triangle) and then with O. chinensis formosana. Mean and
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Fig. 4 Frequency distribution of mating duration{A) and post-copulatory mounting duration(B) in (). yezoensis (n=36)
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