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Effects of host size and parasitism sequences on the parasitism strategies of

Spalangia endius
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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
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WO SR PG S RIS (9 A T D A BUE e e, HEBR AU RV R A E R, AR E R N
28 4,

1.3 R R/INKT i M 1] /)N B 2 A= A 52 i)
8 3t ) A i 4l UG TR P 2l U E | BRA /NS — B SRR , (8 I s R RURS T 8 DD, R R B A

http ; //www. ecologica. cn



3320 JAE = 33 %

5.2 mm PLE/NGITE 4.8 mm AP, BEAGAT /N BT A (S0 R BRMCBR 2 AR A A e R AR AT i R R T
PABRAAUL A7 AR B i 2 3 N INTHERR I 25 A2 B2 i, SR Ik ise 20 AR, B EEHNE 12 HiRHN
ORI AN/ N2 5 Kk U A/ NI fE] HES B ERAR . AR R A2 T I A e 1 3k | B T RSB AR v, 14 7E
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R Jr AU T (F, e =74.18, P<0.01), Fig.1 Progeny number of Spalangia endius at d;fferent adult
IF LG AR 0 O B R AR (F 0, = 7860, P< o
0.01) , ik ES et i S G N (F, 5, =4. 24, P=0.040)
(B HEPEE 3 L R (F, 5, =13. 14, P<0.01),
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hRe P R (£ 1) G R RN F TN AT, FAEIFAERRE T B % . fERAE T BT A
GRMAR BE Pk 2 A 0 A 0 1) LU BB B 2 AR U B 78 Ak i R AR (F, o= 1.83, P=0.21) , PR
Wi L A5t A Bl 2 A I 170 A8 Ak T B AR (F, =0.78, P=0.40)

XoF BT ARG Y AF AR e Fe AR TR BE AT T I, 4 SR AR M e S AU 1 B A 43 301 R (0. 46 0. 02) mm
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Table 1 Number of parasitoid wasps and houseflies from hosts at different parasitism sequences

2 I PN A W45 Number of wasp S
Parasitism sequence Sample size MW Females e 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
o © 8
- ° o
E6F 8 % o g S e =
B g § 3 § ¢ g
N 8 8 o © o© >
2 12 F S o N
é ° ° o ° %
[} g =
% 8t g 8 g 3 o ° 8 o 8 = 10
< o ) § ° 8 S 8 %
'H (-] o o o K
w 4F o ° o A
e
0 1 1 1 1 J
0 2 4 6 8 10 5 ) )
A3 Parasitism sequence HfEd Females e Males
B2 e/ NE= ORI 5 SRR KN Z B K R B3 AR/ R R R B E SRR /N L AR
Fig.2 Relationship between housefly pupae size and parasitism Fig.3  Size of housefly pupae emerged the female and male
sequences of Spalangia endius progeny of Spalangia endius

SPIAR M T e 1 SRR K/ INA3 ) R (11.3843.20) mm® F1(9.02+3.06) mm’, P # 8] 25 573 8 3 (1,,=2. 35,
P=0.02), HULBEH], fEROR RS 0 b 2 AR i) 17 B 2 pEPE IS AR (1 3) .
3 itig

T AL A AP ERT 2 A E AR AR AR T DRI A R A AR e R M i U 2
RS B TR AT A SR/ INRI A A e R 5 L AT R ) R IR R B
RISy 2 A 8 J AR LG 5 27 F2 RNV G, 7 B (1) T Ry 3 )™ i B 2 MEME S A0, /o 3 1)
B2 P S AR AR RNV A R A AR 0 b A5 B IE 92, J0 LR A A i B R PE F 0 i
(idiobiont) ZF/EM o SR, AR 22 A7 2E MR ELAT b 27 A= VR A, 76 X6 W ) /N0 2 L 5 27 3 K/ G R I F S
J5 1] ARSI R HRRR S P AR OS2 MR , AE 7 R B D I g A AT /N e 2 AR R RS R
TR YL — A2 R R U0 IR, o AR AR TR SR A S AR L I AR s A
FETZIG NN ELMEME PP R SR T3 AR 22 5 3 A AR 5 R U AC73E i 1) 7175 230 B o ) 1 ) 5 48 o S 3 v
HTE &S TR T EME R WA AR, o FEE SR A B34 2 K8 m g
( Diachasmimorpha longicaudata ) 7 27 A B VY B $5% 5508 ( Anastrepha ludens ) SR, o 75 A 5 3552 0 21 25 A 6 5 A%
AP H ,ﬁf%i He A7) el v ,)ﬁ1ﬁtﬁi‘@ﬁﬁi}‘ttﬂi%m] o X [A] & AR/ ) B A2 6 S, cameroni BB 126 HH s
PSRBT A S AR LU IR R A A A W R A A AR AT O I M S A LR IS R B S
(385 J7, IS BOR G L SRR L Z TR R 251 AR SCr S SRHERR 13 a5 A i S, SR T SRR 27
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AN AP /N S AP L 5 AT FE R/ N Z IR DG R A6 37 FE R/ IMBE AL, 2 AR I BB A ) 5 A 2 /NI FTE R ORI 2F
F B E 2 MRS A

A WA 32 R/ RRA T A A A A A BAE AN (] D N P AR AN 22 57 5 R RO e L A A e e
S, Andse O e FLA B4 (0 7= B D 00 1 EE R e AR R 1 TSR A HORE 0 AR I R/NR
[F] Py e 7SS B BB 7 25 Tl 22 AN K10 A PRI T , TSR A 25 32, R 7 S AR R ) 2 1 Kk
s AH ER TR e e Je AR A R S, W™ B R U AE AR 75 3 ™ T 2 v R AR R4 T R A T K
WA R

TEAFAENUT b 2 A4 MRS /N (I 1 25 EEAT 274, W IS5 T AW A0 ( Spathius agrili ) 7F
A HIEASTE T (Agrilus planipennis) 4 BUSE  ANGEFE 3—4 W4 25 =00 F5 A W A7 70 X6 KNP S B R0
25 TN EE R (Monochamus alternatus ) %) B ) 5 75 A 4 2 A5 4 06y TG I BB 8% ( Sclerodermus harmandi) {1t 5%
TR T T AERRAF £ L PO ORI e 1 AR A e 1 B SRR RE ) A LR
BRFF FREFMEE LR B R Z 5 B BN BE T2 R 2 SR 7R MR I 71 /) 06 2
AN B BT RO e e, 28 BRI R /)N B A7 AR X A7 /N T E BE ) O RE AR 98 A7 32 /N SEAT B
7R,

TE B /NS A B B ey 2 A I S A L — e i O, (EL7E 7™ B0 J 308 e ) /) e ey ek 7 0 P 2 R
BRI EH — R UL, IS SR 2 RG0S5 B B & UME A | T 52 K5 1 A5 B B0 % & JMOMEAA s 22 e s, hG
AT R 11 SR v 5 M LU 1 02 W92 B T REAE S B0 IS S LR BURS RGo . R A AR A
T R R ARB RS ASIE 1 Y, Sy B a2 o i A 4 /N 0 P R SR UE B 13X — a5 R R 0 I G A A A W
v T BE B £ M AE AR, X P A 9% Uscana  semifumipennis . Anaphes nitens F1 W f 4 /1N % ( Pachycrepoideus
vindemmiae ) (TIF5E 14 K B2 L5 W AE 7 B i 0 040 e 5 1 L 1386 KRS TGl B2 252 R Al T 5 350
T PO AGIAE I AT B XoF A A WA O 2 L P — 3 1, 3k 5 ik — 2D BB A R dE R |

R P /N Ay 2 o ek SO 1) o R A e | 2o R T At SR T N 9 R L A /N S ( Bactrocera
dorsalis) JNSZWE(B. cucurbitae) MRS ( Ceratitis capitata) FES2ME (Anastrepha spp. ) FIZR Mg 5510 2300
TEXT M ] b e HA B OB AR B 4R i M) 20 BCA T S R, AT DAAR 7 Y BB 22 AN AR R iy e e, DA
T4 g 2B 7 R PR HUR 4 ICR . BRI AR /N i B 7 DI 5 AR e 1R, B R R v
W,
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