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Abstract: Solitary parasitoid wasps are believed to be able to adjust their oviposition behavior with host size. Host size
theory shows that parasitoid’s sex ratio is related to host body size and parasitoids prefer to lay more female eggs in larger
hosts. Superparasitism happens when solitary parasitoids lay more than one eggs in one host. And in the host
superparasitized by solitary parasitoids usually only one offspring can emerge. If survival frequency differs between the two
sexual offspring in the superparasitized host the relationship between adjustment of oviposition behavior by parasitoids and
sex ratio in offspring would be affected. However little has been known about the host size model when superparasitism has
been excluded. Spalangia endius is a wide distribution solitary primary ectoparasitoid of the pupae of several Dipteral
insects most of which are important pest insects. The parasitoid has been used to test the host size model. Preview studies
have showed that the parasitoid prefers to lay more female offspring in larger hosts and a less female biased sex ratio in
smaller ones. In this article offspring number and sex ratio during oviposition and the effects of host size and parasitism
sequences on offspring sex ratio of S. endius were studied using the housefly pupae as the host. The results showed that the
oviposition duration of the parasitoid was (8.93+3.34) days and 34.11+16. 34 females and 11. 04 +8. 87 males were
produced by a mother. Sex ratio in offspring was female biased and the proportion of male was 0.24+0. 11. Developmental

duration of the male parasitoids was shorter than that of the females. Proportion of male in offspring increased with the
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increase of oviposition duration which suggested a depletion of sperm in the older females. Larger hosts were preferred

when large and small hosts were available together. The length of hind tibia of males was smaller than that of females. Some

fly pupae still emerged houseflies when superparasitism had been excluded and only once parasitism behavior had occurred.

Body sizes of housefly pupae which produced female and male parasitoid adults were ( 11.38+3.20) mm’ and (9. 02+

3.06) mm’ respectively and hosts sizes produced male parasitoid offspring were significantly smaller than those produced

female offspring. Our results illuminated that the parasitoid preferred to lay more female eggs on larger hosts when

superparasitism had been excluded.

Key Words: Spalangia endius; host size model; sex ratio; superparasitism; evolutionary strategy

( Spalangia endius)
9

o

1
1.1
( Musca domestica)

o 3—4d
cm. 9 cm

(25+1) C 60% (
1.2

24h
10 1—2
10 1—2
lem. Scm

28 o
1.3

Hymenoptera-
la
10:1 10%
20001x) ( L :D=14:10)
30 1

10%

http: / /www. ecologica. cn

Chalcidoidea-

RH=(50+5) % .

3-8

o

Pteromalidae

24h



3320 33

5.2 mm 4.8 mm o o
o 20 1—2
5 o 1
1 o
1
4h o lemv  Scm
( MC-D310U ) .
Napoleon  King " (V=2/3 x 7 x ( /2) *x
o 18 -
1.4
R2.6.1 ( Generalized Linear Model GLM)
HF(  1df) . HF (HF > 1)
; ( quasipoisson) ( quasibinomial)
F B, SPSS11.5
t o
2.1 8 - o e A
(8.93+3.34) d (N=28) B
16 d (10.86+3.27) d (N= § 6 T { ( ]
28) 19 d. § WL I (
(34.11x16.34) (11.0428.87) 3
0.24+0. 11, 220 l I1 l l l I l
(18.74+ % 1 1 1 1 J
0 2 4 6 8 10
1.38)d  (18.09+1.92) d (L1500 = S Ages of sl

5.49 P<0.01) .
1 ( £ )

(F, ,,=74.18 P<0.01) , o ,
; Fig.1 Progeny number of Spalangia endius at different adult

(F 4, =78.60 P<

ages
0.01) (F, 4, =4.24 P=0.040)
( 1) (F, ,,=13.14 P<0.01) .
2.2 .
(r=-0.22 P=0.01)( 2).
(1 o

(F,¢=1.83 P=0.21)
(F,4=0.78 P=0.40) ,
N (0.46+0.02) mm

(N=34) (0.43+0.03) mm(N=14) (t,=3.98 P<0.001) .

http: / /www. ecologica. cn



3321

1

Table 1 Number of parasitoid wasps and houseflies from hosts at different parasitism sequences

Number of wasp

Parasitism sequence Sample size Females Males Number of housefly
1 18 2 1 9
2 18 5 1 7
3 17 6 2 7
4 17 7 2 4
5 16 4 5 1
6 13 2 0 6
7 9 3 0 3
8 6 2 1 2
9 4 1 1 2
10 4 2 1 1
20 151
E e . 0 5 o
Elr 8 2 ¢ 3§ g 5 o &
~ 8 o o g
IS 3] g ° g o o =
30 3 o °
o] -
< 8 3 8 S 8 o 0 8 o 8 = 10
K . o g § ° g o B8 <
,H o o o ‘K
i 4 L o ° o 44
=
0 | | | | )
0 2 4 6 8 10 ) J
A )i )¥ Parasitism sequence k% Females Ml Males
2 3
Fig.2 Relationship between housefly pupae size and parasitism Fig.3  Size of housefly pupae emerged the female and male

sequences of Spalangia endius
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