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VEEXRNEEESRRREST &
K% BP A= 4 4 R ST

Mg BAT REED BLX' ExEt RA®ES
x F' OBmWHYT mEAs T

(L FMARP B 2 Be AR 2 BE , Ak 1821015 2. Bt RAFG R 2y SRkl AR Y TR B i 500 %, 5t 550025)

# = [HH] UIFFER Antheraea pernyi KUP ( T.J LB EF IR IR e B b iy —FPEOR % 100 ) BH W
I #5 7R IR % Trichogramma chilonis XK ik Corcyra cephalonica SR 2F - fE I S A FE S, A LR
TR [ ik ] DIVERKINE T B FRAR IR A AT, {a R 00 S A AR IR e A ) R4, L
BT ARIR XS YRHE 0, 1. 2F0 3d KIKEI A A & . PIbR . RH VIR MM, [SR]
AR AR VST 0-3 d KR EP Ay B AL B BB LT XA M FF LR (P < 0.05), W4LRIREAEAR I 0 d KikEn
FPAR, REHB IR EZS (P> 005); AR 1. 2 1 3 d KRB AP0 2518 F X
MR (P < 0.05), TMALBRAALERH 1, 2 F1 3 d KUK HRAY & 7 Py i1 1 24K T 0 BRAH A9 % & D
(P <0.05), PIZl7RIREELEYHE O Al 1 d K IEON A IENE L TC 3522 5% (P > 0.05); AbIRZAAEY i 2 F1 3 d
KR P A HE P 24 3 T T R PR (P < 0.05), [ 8538 ] FEZR K BN 27 32 50 £ i 2 R HIR e 1
UM ERE I SR b & B — R AR A2,

XER KFEAE,; FERMEE; FAEMES; Kikoy

Sudy on the biological characteristics of Trichogramma chilonis
par asitizing Corcyra cephalonica eggs reared by the gray eggs of
Antheraea pernyi

SUN Jian-Zhi*"  YANG Tian-Yuan® ZHAO Zhe-Yu' PAN Ye-Xing' FAN Wen-Zhong"
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Abstract [Aim] To clarify the parasitic ability and developmental fitness of Trichogramma chilonis from the gray eggs of
Antheraea pernyi on Corcyra cephalonica eggs, a host egg susceptible to bacteria during massive production of T. chilonis.
This study aims to provide a basis for host egg quality control. [Methods] Trichogramma offspring reared by the gray eggs
served as the treatment group, while Trichogramma offspring reared by the healthy eggs served as the control group. The
parasitism rate, emergence rate, developmental duration and female proportion of Trichogramma offspring reared by the two
groups were compared on refrigerated 0-3-day-old eggs of the rice moth C. cephalonica. [Results] The offspring reared from
the control group (healthy eggs) significantly parasitized more eggs on refrigerated 0-3-day-old eggs of C. cephalonica than
that from the treatment group (gray eggs) (P < 0.05). There were no significant difference in emergence rate and
developmental duration on refrigerated O-day-old eggs of C. cephalonica between the offspring reared from the two groups
(P > 0.05). The emergence rate of offspring reared from the treatment group on refrigerated 1-3-day-old eggs of C.
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cephalonica was significantly lower than that from the control group (P < 0.05). However, the developmental duration of

offspring reared from the treatment group on refrigerated 1-3-day-old eggs of C. cephalonica was significantly higher than that

from the control group (P < 0.05). There was no significant difference in female proportion on refrigerated O- or 1-day-old

eggs of C. cephalonica between the offspring reared from the two groups (P > 0.05). The female proportion of offspring reared

from the treatment group on refrigerated 2- or 3-day-old eggs of C. cephalonica was significantly higher than that from the

control group (P < 0.05). [Conclusion] The results indicated that the gray eggs of A. pernyi caused by bacteria could some

adversely affect the parasitic ability and developmental fitness of T. chilonis.

Key words developmental fitness; host quality; parasitic ability; Corcyra cephalonica eggs

i HR e 2 T AU BTN AR D A= 0 By 3 58 H
& VR LA BE P54 (Smith, 1996; Duetal.,
2018 ). F|HI¥E%: Antheraea pernyi B4 7 1 HiE g
Y T A AR P ORI A5 B R RREHE ™, JF UG
TR A R A TR (TRIRIAE, 1990 ),
AR, AT A e s iR e R b, ORI R
HIVER KON (FRE R VKD R E Serratia
marcescens) 13 ( Zhao et al., 2020), j“H ¥
Wi 1 o R MY o i S B (B4, 2000 ),
PRI, PR E 2 R B0 QR IR e 27 A= i 0 5 %
BiE AR 2 E 2,

R 2228 LAy A i 535 E A6 st
5, RVE T B MU I AR o) A AR 0 AR 5
Wi, FE—MCIE AL T, B e S sk A 1 o 23 A e
AR ERERFIR (FL—4%, 2014), A
BRI 2 R, 0 I R £ L5 T L SR
A EARN AT AR, FEORIREE L TS
FHTA (ZEUES, 2002; FARWESE, 2005;
25 MG Mg 4%, 2005 ). O B AU Meteorus
laeviventris  #% 7% = 4 %F fil #F 7 Bacillus
thuringiensis /& 44 j5, TSR TRE, kF
JiEEK: (Hafez et al., 1997 ). kR4 ik £
SR AN P TE (Masonetal., 2002;
Schneider et al., 2003 ), 2 7R e i dL A A
/NN, R AR R 4% . P B A4 T R A A O
(Mohan et al., 2008), JEELIEHLT, HiEHA:
Yy 25 X6 7 LR W 1Y) 25 A B D 3 U N, B 4B
HAEFBREA I M (RS, 1991); A
F 5 A g 2 A e R EC TR | 2 A4 M R B (] 1Y
HEAEHKER, s EE Metarhizium
anisopliae ( MEFE4E, 1998), %K £ ANk
( Irabagon and Brooks, 1974 ; Beegle and

Oatman, 1975) FIRTRLZ MR RESE (IL5R5E,
2010 ), X R B A G A1g b, o2
A KB ZFAFER (PMEZ5E, 2005; BRH
B, 2007 ),

SRR [ B ) 27 RN IR e AR DL s, — 2k
B R SME T ERE IR E A, TR ESF Erp
KB WA A TR FAE ], s s AR K
KB M (Kaya and Tanada, 1973), —867
R R AR BRI R BE R B FRINAET
A — L6 BR RIS TE 5 P 0, A 25 A e i 57
AERETT . KB S AHENE A T RE S 32 B
e (A, 2019 ). FAR HATHE NS CT BR 7
F 5T EECRIMR I Z , (HCTHER KIPXT
AR T A A A R R e AN B o AR SR
DLAE # K R 5 fg B BY B F AT I B R IR 0
Trichogramma chilonis FXt4:, it g HXEAR
[] ¥4 I ) K 9% Corcyra cephalonica P (274
eI S RBFIEGE, am KPR, A5
SN A K TR X AT A e A 4 1Y) 431 BIL AR
PSR ECH

1 #R5HE

1.1 gk

AR IFEAR DY . D MR ARl B2 e i HR e
T W AGRES F FERR #, AEFE A ) 3R S E A T 1R
F%, WFRFMEIE (25£1) °C, AR
60%+5%, JGJEH 14 L : 10D, 9Pk HARAE
BCAOFEZ MR B T 4 °CORFERIE 2-3 d, U
AU, FIEEOTRL, SRIEH A SRR, B
T, BEEK/NEY — ELEERRE A IR AR il g i )

FEARL RO « F fl A A B I 6 A8 VD 75 1R
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HHRIFER (10° cfu/mL ) ', 5h/gHCE BT,
24 h J5 RIAT45 2] /K51 ( R A, 20145 55, 2019 ),

YEH R AR % (5 M AR Hb E OKBE Ostrinia
furnacalis B AR ). MRA ML K2 AE Y B
TR IT AL , IRIETE 4 oy T A2 A T
A (FRREAF, 2012), FFHIFHAK Bk B g 7 i g A
B, WA MR (25£1) °C, A
70%+5%, JEJEM 14 L - 10D, 1E2 RSB
10 FRUAE . IR ZI 8 R, HA A 2
cmx10 cm, FHRAEHIA 5 RFERKOE, AR5
1A 10 3P4k 8 h HFe/rc i i, JHe T
TG FEF (MLR-351H, HA =FFHRSAERA
A o, RESECHIRE (25£1) °C, MHXNRE
70%+5%, JGJEW] 14 L : 10D, 24 h 5415 i,
SR P BRIV AR BN HEA T RS A0 e , DU R A FE 4
BRI, R AR PIfE e fe , A BiE PR
2o K 51 R i B B9 v B F 0 A 2 IR o e e
PR A A 0

KR IR« A IR AE T AR K 22 A W B i
FERT N TSR, REPIIE g, Sy B BT ™= i
AR IREE , SRS HEERIMT T KR 30 min, il %
KAl 0.5 cmx1.0 cm Kk DR, FEskEI-R 4y
kg 200 RK IO, K ILE] 4 CCUKFERE O, 1.
2f13dJE, HTEgis.

12 EBRFH*E

DIFER KON H RIS 8 h NI FE 43 5C L
A i AR B R e Fh . 7E 2 emx10 em AY 4R
T B2 200 R 0. 1. 2 F1 3d Bk
L 7T S/ Ry SRR 1 o I NG 7 o e S
Y NIRE (25+1) °C, AHXHERE 70%+5%,
JEEM 14 L - 10 D, 4 24 h HIE IR, B
BT T, AR S o s, P 2F
AERIRIREL . PIER . R E DI SR L,
DIl R VE 7 O B8 (0 R IR e/ vt e ikt 8
AL, FAAEEIEE 30 K.

1.3 HRSH

RIS A A5 (Student’st test ) 7347
PR 2 I B R B B 95 7 1) 1 AR R e 7 A D v
JES ROK BN A ar R i PR | R m i e

SR by 2= 5 R EME (P < 0.05), kH
Tukey's HSD #3543+ #7 A0 [R] b B2 73 32 B B F 1Y+
AR R B AEAS [R]¥8 J S ) oK e B9 b 1) 27 A L P
& R E DI AR L 22 R B EME(P<
0.05), Fra%diEiEsd DPS (v14.1) 4k {hikiT4e
14307, FHFIH Excel 2019 34T 8 BHAIHI

2 HRE5HSH

21 #HEEKOPANEEROP S H HYIE B IR AR M X K
UH IR A BE ST HIEL R

PR T H< B 14 i BT 55 77 ) 0 B R MR e X v
BN [7] IR [ K 86 BP9 79 2 2 B ) US4 2R DL I 1

o HER RS R
T. chilonis reared by the gray eggs of A. pernyi

o TERBEREON SR AR R IR
T. chilonis reared by the healthy eggs of 4. pernyi

b

N A N X0 O
S O O O O

w
oS O

AT I
Number of parasitized eggs
N
S

—
(=)

0 1 2 3
R9ATE (d) Cold-storage time (d)

B 1 MRERIPANERINESMERRIRE
MREBINFER
Fig. 1 Parasitism rate of Trichogramma chilonis

reared by the gray and healthy eggs of Antheraea
pernyi on Corcyra cephalonica eggs

PR B R P B DR . Rl EAE ERF/NE F kR
75 2% HRG B X AN [7) 4 R 1) A o B9 114 7 A= o 2 5 W 2 (P <
0.05, Tukey's HSD #&5% ); MUAHEI &L L* on MiRhar 3=
B BEET 118 285 MR 0 X R[] 40 o ) DK 9% B 194 2 A o 2 5 B

# (P<0.05, Student’'st 45 ).

Datain the figure are mean+SE. Different lowcase letters
above the same color bars indicate significant difference
in the parasitism rate of Trichogramma wasps on C.
cephalonica eggs with different cold-storage time
(P < 0.05, Tukey’s HSD test). The paired bars with *
indicate significant difference in the parasitism rate of
Trichogramma wasps reared by the two different host eggs

on C. cephalonica eggs with the same cold-storage time
(P < 0.05, Student’s t-test).
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SCFRZE (HEA K OP B F I R IR ) FEAN RV
PRSI K IR B A Al 2 0d > B 1d >
o 2d> ¥ 3 d( Fage= 388.579, P < 0.001 );
XL (FEZR (R UN B I B IR R B ) 712 8R
O d KMk B %) 25 A 1 Wl 2 s TAEVR L 1. 2 F1 3 d
KRB )27 A i (Fag6= 585.533, P < 0.001),

MAERE 2 A1 3 d KIkOPR 7 E B R EE R

(t=0.542, df=18, P=0.595),

MERALA L 0-3 d MK BPRT, AbFHLH ) AF
AR RER T RAM T AR (B 0d: t=
2.007, df =18, P<0.001; % 1d; t=13.502,
df =18, P<0.001; ¥ 2d: t=9.175, df =18,
P < 0.001; %% 3d: t=15.720, df = 18, P <
0.001),

22 HERKPMERNDETHEREFRREEXR
B EHEEES

P A 7 UK BT R i B B9 %5 7 1) MR 6 R R o
Az AN [V FESS T] AR I B9 i, L 3 A IR e e
FIPIIE R | e T DT S0IRN Jo AR i) Bl e s SR AL
1o YELALAIHE 0 d FOKRIRERET, PId] (FEd
IR G IR R O T M o IR MR e ) K i B9 1) )
AR EEZES (t=0.074, df =18, P=0.942);
ARG 1. 2 F 3d Bk BRI, ZbBRZE (FE
A K OP B IR AR R e ) 7oK I O 1) P
B E TR IR A (R A (R O 2 1 B R R
B ) FER BB (1) P AL R (1398 1 d: t=3.718, df =
18, P=0.002; ¥ 2d: t=8.686, df =18, P<
0.001; ¥ 3d: t=24.665, df =18, P <0.001 ).
AFRZH AT AV O-3 d (AR IRBR S, FARIEER
J O A1 1 d AR IR BRI 114 5B fb 3R i 3 i e VR K
2 F1 3d By oKk on R fE % (Fa6 = 580.166,
P <0.001); XfRAZH 27 £V 0-3 d HY KK EH 5
FACIEAEVR AL 1 d (KRB0 i PR B 3 =
FEVRE O, 2. 3 d HKIREN ALK (Fage =
6.327, P <0.001),

MRV L O d PR RN, PIAL (FEAR K
B B P 24 () MR B AR IR e ) R K IR N I & B
R E 25 (1=1.333, df =18, P=0.199 );
MR 1. 2. 3d FKRIROPIET, AbPRALTEK

Uk R 1) 2 8 D7 A 34 S K X R A TR K ik B 1
KB4 1d:t=2.948, df = 18, P = 0.009;
i 2d: t=4.270, df = 18, P < 0.001; ¥ 3d:
t=2.199, df =18, P=0.041), AbFHZH 27
0-3 d WPKIRDN S, FARBEAKIKON A & B D
ToRE2ES (Fage=1.840, P=0.157); XJHRZ
AL 0-3 d MK BN )G, FHCIEZER K 3 d
(KRBT i % 7 D730 3 R TV 0L 1 A
2 d AR IREN R BT (Fag = 5907, P =
0.002),

MHRALAE O A1 1 d oK IRES, Mgl (#E
7 R O g SR O B A R IR R e ) A oK B DI 1)
WP b TE 3 25 R (Y2 0d: t=0.327, df = 18,
P=0.747; %7 1d:t= 0.631,df = 18,P = 0.536 );
MHRALA R 2 F1 3 d RIRBRAT, AbEEH 7E K ik
B A P X S v T X R A A ke D g
b (¥ 2d: t=3.873, df=18, P<0.001; ¥
% 3d: t=5.685, df =18, P < 0.001), AbFHZ
A AV 0-3 d KIS , FARIELEVR i 2
3 d (R O e e B R T EVRE O A 1 d
YK I N A EME L ( Fage = 18.970, P < 0.001);
X HRAH 27 A= V2 K 0-3 d K Ik B f5 , FARIEAEK
I OP b A MEPE L TC R 25 5% (Fage = 0.178, P =
0.911),

3 #FHit5iTig

973 JRL A T AR R EOA A e TR R R
JR AR R AR R R B B R AR AR B
MY % F (Kayaand Tanada, 1973); &
FBZF < I A 5 4 A7 O N R Walker et al.,
2007 ); BoRERIG « BT 32 BRGSO (] 424 3 A
H: % (Salama and Zaki, 1983). 2 ek L s
JE A W5 P AE R B (Mason et al., 2002;
Schneider et al., 2003), JHARAAR/N, HHE T
= IR A T 452 2520 ( Mohan et al., 2008 ),
FEABEFE T, MR KO E 1 TR R e 7 2
AR 1. 2 A1 3d BRIk E, HOR LR SIL
Fa BN F PR IR ORI E R . KR BUR
PR FF B R R MR e 2 A, AR IR MR e ) o)
B R FEAG, I LM W 114 75 A5 58 77t Bl 2 B AIG
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(Huger, 1984; Sagjap and Lewis, 1988), 7EZ
WFFEH, FEZ KON EE 0 FAR AR IR W A 2 A v R
0-3 d WKRIkDNJE , HA LRI THBEINET
A TFAC AR IR e 27 A . BVAOOR T, MERKIN EF
() FAR IR IR WA 27 A R Ik B 5, H 2328 P4k
RIS HE A (g B9 25 11 740 0% AR 0 %) 4 7
Ebro WA BN, Q0525 A e e S8 27
FHRE kT A, HA RISz R
M, Sk o H % Cotesia plutellae A7 4: /N
Plutella xylostella Z H (L REHREYL) J5,
AR 2R R S R Z B (2R 5
2005 ); BfEE A% Meteorus pulchricornis 24
RIErrg ik Spodoptera litura (i 0 Fa AT B iy )
Ja , WA A AR K R B AR, IR A AR e
i % 7 2SRRIk, P AR A B ) R 2 B i
FHR (ELA—%%, 2014), TAEARFEH,
R AR AR M T AR AR A KON IS , TR A B
F13Z FIARFIFE A

E2, HU JB TR 5 ) A A e R P A0 B
KB (XH, 2013; S, 2019), =43
FF R B YY T B8 B A IS0 B 1% Cotesiakazak
sp., JELE T FHAMMARK R T IRE, MR T
AN LT Y (Walker et al., 2007 ); fEA
5% A 2 K U0 7 10 AR IR HIR e 7 2 A2 AN [
Vo JISF [] R ORI B 5, AR s AR e % 8 D 00 4
K, HIFEHEARFZL ., AR RN, EHE R
AR 25 2520 15 d AORIRON)S , H AR
AU TNV L 35 8 T 2 AR SR Ve K R B 1 3R £k
RN HE, R DR AT g B0 Y SR 2 e v R
FEAR T HE A R IR A A AR AR, DT (5 8 R
I 4 I e T R T 2 02 o — B s [ 11 K ik
U AR (S ArEsE, 2014), ARWFSE RS
fi 2 A1 3 d OKIRBPIS, FEAR K0 H 1 TR
IR e A 0 B P M L 3 T . EBBTE L R
R E YA g A A i A AR R, 62
HE— 25 52 W A AR 4R E AR (Ol PR AR
1991) . WF5E &3, BE W ARIR I 7 A AE AR KON )
H R 1 77 A B S Z SIS IR, (H AR IR e
(A4 T TR BB 75 52 B S A e ANV A AN L B
I3 B S T A L5 A A W R R S M R i — AL

55 (B A, 2019), ERFFER K E T IR
R IR XK RN A T AR I A BB TE, &
ILFACAR IR FEOK IR BN I ()27 A i L PR 2
FEAK, ZaDIER, IR AR R KO8
IR HR WA 7 A AR RS2 )

X M, R T EAA BRI EL
P, Xt W L LA A i (R R W B IR ) o
FERIH RGBTV ER O — 2R B FE AR
H, fFEMHZER M Heliothis virescens, A5 H
Heliothis assulta, > H Pieris rapae, Fi4dH
Helicoverpa armigera, /N2 ( Sikorowski and
Lawrence, 1998; 475 %, 2005); Ko
AR, R E R A R 2R R R, A
PRLAS B K™ A (AR W 2 H A B om i R W B
IGTfE (Bullaetal., 1975; Lauzon et al., 2003;
PRETHE RS RESR , 2004; Parani et al., 2011 ),
A JE A W B EAR ROP (R [ R ARG B VD 75 A )
FH W AR R I () LE W) BT RETF R IR A 5T
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