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L A" BWE aRE X &' WKE" BREL"
(L AR, A VEUREL Pl T RIS s, KA 1301185
2. FHAC KA, KR 130118)

W A MR Antheraea pernyi & 97 ( L) A F RIRET AR F )2 B E 0 —F BIRF 972
£ % A IR Trichogramma dendrolimi % & 4% 51 p MR L5 F T REF AL 0 #Hm, AHE
BHIPAE AR £ AR BRI AE 2T IR ik e e b A T AT AR R AR IR ey A
L E p A, IR R P Fefd BRI EF 6 FAREEAT 0.1.2.3 B # K3k Corcyra cephalonica 97 #9 4F
AR A BREY, ERGFLMT L RFIREERIP L oG £ R SR ke B
#5314 30.0%.54.1%.39.3 3k F2 48.7 3k , dn A4 9P L5534 %) 96.0%.93.0%.82.5 3~ F296.8 3k, 1&
SR F A T AR R AR R L A R PR SR IP R B RS A1) 2 33.3%.
27.1%.24.7 < A2 52.2 & , v fefe B 97 £ 530 A 68.0%.86.3%.60.6 sk F= 74.2 3k, 1 T ik Ao ik
BAAT e R IR AE R P Fo e BIP L 09 2 F 7 A e RO LA R A 35 25 A2 R 9P 5
F A FAREE AT 1.2 BRI 69 A RN R EAR T RIPEF o) FRE, LG F 3 REIFeh G 4
HEF KRR B 909 3 e 23R M T AR MR E R 69 FREXT 0.3 BRI T AR E R
FHT12808%0, RAMERRITANNE RFRREWGF LRFLETBEAR T RENGF EE
AR R

KB AR RIP; RIS, BRVTRA; KELF; AM%b

Parasitism and suitability of Trichogramma dendrolimi on the gray eggs
of Chinese oak silkworm Antheraea pernyi

Ma Yue' Zhao Lina' Bai Qingrong® Wang Jing' Ruan Changchun Zang Liansheng"

(1. Institute of Biological Control, Jilin Agricultural University/Jilin Engineering Research Center of Resource Insects In-
dustrialization, Changchun 130118, Jilin Province, China; 2. College of Agronomy, Jilin Agricultural University, Changc-
hun 130118, Jilin Province, China)

Abstract: In order to clarify the influences of the gray eggs of Chinese oak silkworm Antheraea pernyi,
a host egg susceptible to bacteria during massive production of Trichogramma dendrolimi, on the para-
sitism and performance of 7. dendrolimi, the parasitism capacities of Trichogramma offspring reared by
the gray eggs and healthy eggs were compared on 0-3-day-old eggs of the rice moth Corcyra cephaloni-
ca under no choice or paired choice conditions. The results showed that, under no choice conditions, the
parasitism rate and emergence rate of 7. dendrolimi on gray eggs, emerged wasps and total number of
offspring per egg were 30.0%, 54.1%, 39.3 and 48.7, respectively. However, the parasitism rate and
emergence rate on healthy eggs, emerged wasps and total number of offspring per egg reached 96.0%,
93.0%, 82.5 and 96.8, respectively. Under paired choice conditions, the parasitism rate and emergence

rate of 7. dendrolimi on gray eggs, emerged wasps and total number of offspring per egg were 33.3%
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and 27.1%, 24.7 and 52.2, respectively. However, the parasitism rate and emergence rate on healthy

eggs, emerged wasps and total number of offspring per egg got to 68.0%, 86.3%, 60.6 and 74.2, respec-

tively. There were no significant difference in developmental time and female progeny between gray

eggs and healthy eggs regardless of the choice conditions. The offspring reared from healthy eggs signif-

icantly parasitized more eggs on 1- or 2-day-old eggs of C. cephalonica than that from gray eggs. The

number of C. cephalonica eggs parasitized by the offspring reared from healthy eggs exhibited a de-

creasing tendency with increasing age of host eggs, but the offspring reared from gray eggs parasitized

more 0- and 3-day eggs than 1- and 2-day eggs. The results indicated that the gray eggs of 4. pernyi

caused by bacteria could adversely affect the parasitism and performance of 7. dendrolimi.

Key words: Antheraea pernyi; gray egg; Trichogramma; Serratia marcescens; mass production; biolog-

ical control

FEZE Antheraea pernyi J2&=3& [E I 77 L IX (4 i (4
PEFAGEUR , FLHI S Sk 5 HL R A (30 A 1 s
1979), T 20t 42 60 AF-ACHEHIR B H AR IR S I F HUA
W, BT E AR X T 4 ZFE AN B AR AR R
¥ Trichogramma dendrolimi 1) 3 2225 A= B, W AE H
() R F B TIO B H AAR MR B SR B v i B 357 o 2 U
12 2 WAL (Liu et al., 1998 ; Zhang et al., 2018 ; I & [
55,2019) . ITAEE 7T AL E B ARIREEA R A,
N EEp N YR TR AF AL DR A R )
T R M (B AR SE, 2000) o RLIE, BT
EYRUDOpN Rt/ L EE dRili A N ED Qi i

A7 2 A M X B B T Y B A A D M R A
FHOCHGE o V2255 R AN [R) 8% 25 3 7324 1 ()
(AR AR ] O 5 SR AR 9T B H g T T %) 27 A e 1 52
e, 40 F PA—(2013) i S 45 R R W], R Z 806 00
T, B U D TR 23 0] B A 0 7 A AN R Y 2 5 Hafez
et al.(1997) & ICHE B 5 Meteorus laeviventris 3%
W I =~ 4 SR Bacillus thuringiensis G AY/)N
M2 Agrotis ipsilon Ji5 , F BT & B T 014E
1, 45 BB FEAR ; 227 55 (2007) F) T BR 461 1 i B
Beauveria bassiana Bb0062 T ¥ JB 4 #k 1f Myzus
persicae , P LEAHE B8 Aphidius gifuensis ¥ A7,
R TR A e Yo e R 7 1) 2 A R I 2 R TR A
Fo AR TR AR T R Vairimor-
pha necatrix /N 3 [ 4y UK N & & 19 25 4E i
Bonnetia comta W) 45 . JJj ] 2 47 %5 (Cossentine &
Lewis, 1986) . Beegle & Oatuman (1975) & ¥ 7 &
Ue T ¥R Z K95 B (Nuclear polyhedrosis virus,
NPV) R SRk Trichoplusia ni VKN & & WIS
% 78 5 Wi 4% Hyposoter exiguae W) % & D1 BH 12 48
o TERHVER N EF AR AR A R R b MEAR S 3

J S A A B, OO A ORI AR
A i T B 1 DX R 2 s, X B A A B 1Y SR R 3R
A —E 5 (Bl 4745 ,2003 ) .

AR HETE NI TR 32 5 ar A O R 1Y
AR 22, AH i 2R UL AT DA KON 5 2 A e [m) AH B
YERICR T AGE ot TAER KIREAE T %
B R R G o 7 v L DL B S 2 2 O, X e 1y
7 i N TR T — A S A DL AR S ]
PLE B 27 02 AR e R A B R, R,
R A IR W WA A IR B9 1) 27 2B e 5 2 vk, X1
T AR MR e 5 2R 7 B R S AN LA
WS B L AR MR X AV 2 ¢ B Rt B B ) 27 A 1 4
553 N M S AR R FF AR e T, BB A I R XoF
Fiv 6 H s AR e 5 R ) 52 ), USSR AR 2 K B 5 R TR
S A A B A oG R TR AR S BEE AR
1 MRE5FE
1.1 #8

BELar A 88 T 2016 AE7E R e VLA HAPH LT £
A RN T AR MR G 25 A I KB Ostrinia
furnacalis YPHR, ¢ HPIEATFA B HURIR 8 IFF H]
Kk Corcyra cephalonica YPHERFE 25°C A X 12 B
70% 451 T Sy SLI R RE , 76 % NE S B 5H 10 /R
R AR AR A W A AR TR AR T S SR R E (K
Jh4%,1994) Fll tDNA-1TS2 43 T 4= W) 2% 7 i (55 7%
85 ,2012) X BERh A T HEE

PERPF 32 AR AT 20174F 12 H Il 3 5 A &
M RFEEF ST BE , 24T 4 H 28z O RS TR AR
R Ao M e 0 JE EBCBD , FH R 7K T2 L 20 B RS BB Byt
TIEAE R ARREIR 5 H o FERIHFER R T bR %
A AR e e AR MR R R I R DR A rh, &
A —EEE KON A IR BB R — R < B
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KR A, S A A WA A I R A B AR AR, 5
J UV R A e s R 0 A R Sl s XIS A
A RO T A B alidk, PRUEA T S0m PRI |, B e M AT
IRUP U R B RV S IR Serratia marcescens (55
SCEHE) , 7 GenBank Y 65 MH251251, %
3 88 B 1) o b B LGB K% 7 1 B 10° CFU/mL (R
1, 2014) B 4 TR TR , 4= 1 AR AE AT O 5 h J5 i
T, 24 b5 RIRTAS 30 R, AR 5
HEIE R AR - KM R B A% 4 0.5 emx
1.0 ecm, B3k F 204 200 KL, 75 R4 K 2E A BB
TATFFEIT s MLR-35 TH fH IR 35 3540, B AR =1
SARAT,
1.2 Ak
1.2 AnE R R IR & 76 & A kiE & m
TCIEPERIE < 7] 2 ecmx 10 em B3R TP 5k
Ve IKEP , 3751 A 10 kW1 P4k 6 h IF 7873 2 FL A A
B AR R e 0 | DURR IR S50 T B A oA S kL
e R B AT R X B, TR R 2541 °C A (70+
5)% JEFIIA 14 L:10 D i fEIR S F=AR T, 24 h s &
B MERE R R A K B A5 43¢ i sk LR B T
11, B AR A= Rk e A A o F R T HUIR AR e
FAREPIb R 5 PR A LA A 3R P ARR B
AR SR AR L R 3ok R, T AR R R
B EE 101K,
LA EEARIS - 7] 2 cmx 10 em AR A b [R5k
A SRLRKGIFN S R, 3151 A 20 k41 F4k 6 hIf
F 03 ACHCHIRA B B IR ek e | 5 5 Te i R e O
FRAHF A DR HE B T 5 R B 3% 2 A ] ) e 7
IR, 24 h 5 2 BRMENE  FA AR E AL B A5 4y
2 0RILE B, R E IR IR iR Ak
WIS 43 R A P T IR HIR e K B R SR B 1)
AR PR BN ARk e AR L R st R e
B IR S, R A E S 101K
1.2.2 FAREEXTRIK I 69 9 A 4k A b4k
HUFEZR JK O EF (13F14k 6 h N FA B B R R 3
W LB e R S |53 85 A 200420, 1.,2.3 H R K
IO R 2 emx10 em 048 T, B TR 25+1°C AH
SFREJE (70£5)% G JE ) 14 L2 10 D A 1E L1 746
B 24 h A H IS HTEE BN R, ELEMEESE T, LA
fd FREAE A% U275 HPIE 6 h A0 T L AR R A g X

M B 501145 H IR OK MR BN (1) 27 A i, B Ab PR
10IRHE R
1.3 HESH

FIFH DPS 14.1 AT 8 B P 80 bt o

FERAA 6 AR MR M 2 A2y R B0 b 27 2R 3R ORIk
B ORB I G CHENE LG SO A BB SR
FAN[A) 25 2 OB F BAS B BRI X AH ] H 18 K
B Y2 AR DR EL T 2R ) Student”s ¢ I S6r i R4 7 22
S E VRS, TR IR 2E S HT T S 4 AL
P AT SOE5Z V-7 AR 4 3 JK B B Ag B D 25 R A%
B HURHR X AN ] H 8 A g O 23 2 DRI ek
FHER R R 58 A B HL 5 22 5307, W ] Tukey’ s HSD 1%
AT 2R W BT S

2 ERESH

2.1 MERFRRENERRPOFTEEFESENE

TETCIEFAB LT , 45 6 Ha 2R R e X6 ¢ B 11 2 A=
A 30.0%, f I T B B Y 75 A= 2 96.0% (1=
9.8509, df=18, P<0.0001) ; 7£ K B I 4 3 1k 3K Ay
54.1%, . A% T e A2 B OP E i Pk % 93.0% (=
3.2680, df=16, P=0.0048) ; 1 JK UI_LI- Y BB H3 e %5
FILR R 3R 39.3 3L A 48.7 3k, i Ik T 7 e B
B 1 #Y 82.5 3k (£=5.1920,df=16,P=0.0001) 1 96.8 3k
(1=7.7408 , df=16, P<0.0001) ; {H ¥ T 1 7% IR W 7E K
DI Nl B B E Y K B D (09101, df=15, P=
0.3772) 1 4G HE 1 L (=0.2406, df=16, P=0.8129)
KR EER (D,

24 [m] s 4L 2 A A B IR A, R 0L e R A
AT R IR WX K R A 27 A2 R R 33.3% , B EAIR
T XF fekt B R A4 2 £ 2R 68.0% (1=4.0989, df=17, P=
0.0007) s ZEJKBE 1 I PIAER 1y 27.1% , b 254K Tk
BRGNP 86.3%(=4.9014,df=16,P=0.0002) ;
FE B b 1 BB S e 8RN R w8 K5 331 Sy 24.7 Sk R
52.2 3%, B EAL TAEERRDN 119 60.6 3k (:=3.7161,df=
16,P=0.0019)F174.2 3k (+=3.8624,df=16,P=0.0014) ;
A4, A B H s MR e A 9 g B O - 1) & & s
W (=1.7705, df=12, P=0.1020) F1 J& 10 #E P Hb (=
1.8779,df~16,P=0.0787)¥) L E#EF(F 1),

2.2 IROPAMBERUPE S FRIEEXTRIKIPAIE 4 8

FEAL IR BRI g5 N 255 1)1 U B HUAR IR B4 XoF
0.1.2.3 HI%OP R 27 A= R 7 25 L o, 4 it
0.3 H S IR IR , BRI B &/ 1 FU B R
SR BT A gk BT 1) 2 A= i 2 T K BP0
BRI (H - FE R EES . SRt Bk
2 H W A M BRI ft R B 2 F 1 A B oA R e
(025 A B 24 I 2 e TR O B A U B R R
(1 H#BUN : =6.9853 ,df=15,P<0.0001;2 HHAHY . =
4.9378,df=15,P=0.0002) . *4$£{it0.1.2.3 HiEK
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0 BT A, B B 25 ) AR A B MU IR B 2 8
A BRI E UR S B S INTT B 8T R a3 (F, =
3.84,P=0.0175) ; 1Ml JK BN B F 1) F 10 A T HUIR IR

X5 0.3 H il A 8 5N 1) A7 AE DIORLECEE 25 TS 1
2 H il K ik B B 2 A8 Bk 28 (F,,,=3.913, P=0.0209)
(K1),

F1 MERFRREETEFFMHNREIEFEFE TOERBRIPFIR PSR FSEME
Table 1 The parasitism and suitability of Trichogramma dendrolimi on healthy eggs and gray eggs of Antheraea pernyi

under no choice and paired choice conditions

Jbm %%EE P KA D EPE LE AN R BAOIEERL

Treatment Parasitism  Emergence Developmental Female No. of emerged  Total no. of

(%) (%) time (d)  progeny (%) wasps/egg  offspring/egg
Tepkept S {3 U0 Healthy egg  96.0£0.0a  93.0£0.1 a 12.1£0.1 a 90.6+0.0 a 82.5¢3.5a 96.8+4.5 a
No choice JKER Gray egg 30.0£0.1b  54.1+0.1b 11.9+0.3 a 91.0£0.0 a 39.3£8.3 b 48.7+4.1b
XU PEFE A5 fBEDY Healthy egg 68.0+0.1a  86.3+0.1a  12.5£0.2a  92.840.0a 60.6£2.8a  74.2424a
Paired choice KUl Gray egg 333+£0.1b  27.1£0.1 b 11.8£0.5a 89.9+0.0 a 24.749.8 b 522+3.7b

F PR Y B bR e IR . R A BOE )5 [R) 2 BE 28 7R 28 Student” s ¢ I 36 546 56 78 P<0.05 7K 2% 5+ 3% . Data are

mean+SE. Different letters in the same column indicate significant difference at P<0.05 level by Student’s ¢ test.
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Fig. 1 Comparison of total numbers of Corcyra cephalonica eggs with different ages parasitized by Trichogramma dendrolimi
reared on gray eggs and healthy eggs of Antheraea pernyi

Pt A T Eeebriie e . Rl @A AR IR) SRR A 6] H 2 1 Bk A7 A 0 28 Tukey s HSD ARG IR TE P<0.05 K122
S AT R L+ FOR A [E) H S A7 35 IR S [E] Ab BiA) 45 Student” s ¢ 10 96,72 46,5676 P<0.05 7K F-2£ 57+ 1. 3 . Data are mean=
SE. Different letters on the same color bars indicate significant difference among host eggs of different ages parasitized at P<0.05
level by Tukey’s HSD test. The paired bars with * indicate significant difference in the number of host eggs parasitized between both
treatments at P<0.05 level by Student’s ¢ test.

3 i

BRI R, B A B — e B LA
A LR W A AR R PR AR R . T ARHR B Tricho-
gramma evanescens 742 &P FOKIE AT 11 Nose-
ma furnacalis WWEK I E K Ostrinia nubilalis Y I
H AR A HUgee , S8 AR Be ) TR
(Alois, 1984) ; IR ¥ Trichogramma nubilale 25 4 J&%
e FORBE AL B BRI FOR IR OR 5 |, A0

b BRI, LM e B ) L B AIK (Sajap & Lewis,
1988) s B 55 1, TCISFE TCHE PR A5 T 0 J2 0L )
FEAFAET A0 B HU AR MR 7 B 20 T S50 K O L= 1)
AR PRI T AR IE_ A, BRI 2
e WA TR . N Trichogramma nubilale $2:A1t
fE R ARG T KR FCA - H A M T K A B 2T
A R B TR TR I L TE 2 ), {ELZE Rk G 11 B
PR ) e 5 B B/ TR B IR A B (Saleh et
al., 1995) , ABFFE 45 SR [RI R K AR IR 1A%
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ek LA 2, (E A B e 2R IR e 2 AR JS FE R BP _11y
BRGSO P Ak e R TR 3 I T AE A e B
SHRENTISN <o @ IR SRR <o R o s = B I R 1
(1999) AF 5% M e Wi it 5 %F 14 44 J] Xk /N3 Choui-
oia cunea N T ZHH 1) 5% e Bk & 0, A A A 10155 56 1)
NI NERREIE R KT , REFEL R BT,
11 HL P A B AR R 1T TC G 0E , RTR R, KRR ) 22,
HAEark . A A BVER KO EF i B Uk
MRS e 2 ke e O 7 1R 6 R R IR 0 DK i D 2 A= g
T TR, SSRE  F B H i IR e 7 24 ) Rk
Xy /R w1 R ERE S R K e SN NI PR = R
DSBS T AEFE A (@B IR A A I AE bR, HLAE
A RN B H WA Y 25 AE B )t Sl 2 (IR TR O
HH M ERIRIRE, 5 Alois (1984) il Sajap &
Lewis (1988 ) 4z 1 i A [A] B0 sk G 25 3= R B0 45
RIAR—F, I, 78 T b P R iRy i F
FEAR IR B XT 215 MR 46 1 2 A e 5 5 2 ke B -1k
()25 A BE A —E B EE AN RS20

B H g Jirt TR X 2 A M R S i A F Y 2 A A
X R AR R B B A W I A AR NS R
2 75 T 1) 520 (Kaya & Tanada 1973 ; X1 ,2013)
BE RS B M Meterous pulchricornis F148% ¥ Cote-
sia kazak 7F HERE I3 2= 42 2 MOFT TR 1 2F ERHEOR
gk Spodoptera litura FIFR 4 H, Helicoverpa armigera
Jo 2R AR e R DI A A A A AT g
TR AF RN E TR R AR T SE 1 A A e
AR T, DRI 2 AR W 5 TR A s () oF 5 Bl &
B (Walker et al.,2007) . Salama & Zaki(1983) %& i
15 ISRk Spodoptera littoralis $75 = 4 2 MEAT 1A
BT RN S AR AR R N 22 ARk, i
s AR A KR T X T Re R Ak E
WIHEK BB . Brooks(1993) (AF 5 45 5 [FIFE 2 I
TR BT B R SRR BILR S & A AR AR 3 A
Al R BRSO R Z — AR5 A E R
IRHRIETEREAR O AN B IR - 1 % 75 Dy 401 TG 1l 35 2
2 5 Salama & Zaki(1983) f11 Walker et al.(2007 )4
TE Y JE 77 S RN T AR e R B T IR A RAS—
B0, AHAE RGN AR R ON L () 27 AR PR DR
PG  FRTN SR A A 25 e, T RE S KB Y
B IR R AE B R A AN AR A G ST M A B
R MR e o AR A I BB 1) B A AE TP R B S AF
o AL AR Rt — 20T A KB X P B
FRHR I () sE M AL B R R LR

A PRFTAE A IS 6 R A AR e 2 A e 5
I R A Qe 2 A B OS2I, ke BRA TB HLR
HR G AE B 19 27 A 5 P AR LK BB H B 5ORT
SR B AR, OF HUK R SR T A 2 AR
REJIB W] AR TR O S A A 71U . WFFE4 IR
SR AR B2 W 0 AT I MR 0 ) £ 7 R A e o
T AR A W O FE A K B - 7 A S A ELAE O
LA BRI IR I B iR T RIR AR o
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