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HE . A #h 2 R 5k ¥ Trichogramma ostriniae Pang et Chen 5 # £, & ok I ¥ T. dendrolimi
Matsumura 3£ 4 4 #5 & Antheraea pernyi (Guérin-Méneville) JF J& #t & 45 B #d £, & R IR AR IP
L8 PACIURA) ¥ 2R BB E (20,23.26.29.32°C) A8 IR E (50% . 60% . 70% . 80% .90% ) VA
A KB H(L:D=24:0.19:5.14:10.10:14.5:19.0:24) F A F 251X 2 AP fr iRk 3 F A MBI 69 &
AW FHBHETT WS, BREN A AL R AR IRE L E R IR F A MR I T A
B B A RIRIE G WACR IR 26°C T, 2 A s IR AT A &P 09 £ £ 34 90.0% , WAL R ik
96.8% , - 9P F K IE AR sl SRk B R 3, A 3.8 Sk ARATIRE A 80% B, 2 b A BRI s M & 07 69 A
4 Rk 83.3%, WAL FIX 92.0%, 97 2 KRBT AREE R KA R R FH, H 6.5k LB EMH AL 24N
D 0 h B, 2 Fb s BR 3 s A & 90 69 & & 3% 93.3%, WAL F ik 96.4% , 97 F K 32 A IR b ¥ 3k 5|
KB, A 6.9k, RUA AL R AKRIRES B RERIRE L F AMRI 0 5T EAAFR I E
FER EREHRRE,

KA RIRYE; MR R F A KEEF

Rearing Trichogramma ostriniae on the eggs of Chinese oak silkworm, Antheraea
pernyi through multiparasitism with Trichogramma dendrolimi

Tian Chunyu Hou Yangyang Zang Liansheng” Ruan Changchun

(Jilin Engineering Research Center of Biological Control, Institute of Biological Control, Jilin Agricultural University,
Changchun 130118, Jilin Province, China)

Abstract: In order to clarify whether Trichogramma ostriniae Pang et Chen could be reared through
multiparasitism with Trichogramma dendrolimi Matsumura on Antheraea pernyi (Guérin-Méneville)
eggs, the possibility to enhance adult emergence of 7. ostriniae by utilizing emergence holes made by 7.
dendrolimi during multiparasitism on host eggs under different temperatures (20, 23, 26, 29, 32°C), rela-
tive humidities (50%, 60%, 70%, 80%, 90%) and light regimes (24:0, 19:5, 14:10, 10: 14, 5:19, 0:24
L:D) were evaluated. The results showed that multiparasitism in host eggs of A. pernyi significantly fa-
cilitated the emergence of 7. ostriniae adults, but there was significant difference in the adult emergence
under different environmental conditions. The parasitism rate and emergence rate reached 90.0% and
96.8%, respectively, during multiparasitism in 4. pernyi eggs under 26°C, and 7. ostriniae had the high-
est emergence rate at 3.8 adults per egg. The parasitism rate and emergence rate reached 83.3% and
92.0%, respectively, during multiparasitism in host eggs under the relative humidity 80%, and T ostrini-
ae had the highest emergence rate at 6.5 adults per egg. The parasitism rate and emergence rate reached
93.3% and 96.4%, respectively, during multiparasitism in host eggs at L 24 h: D 0 h, and T ostriniae
emerged at the highest rate of 6.9 adults per egg. The study demonstrated that 7. ostriniae could be
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reared through multiparasitism with 7. dendrolimi on A. pernyi eggs.

Key words: Trichogramma; Antheraea pernyi; environmental condition; multiparasitism; massive pro-

duction

IR ¥ Trichogramma spp. Jg B H /)i SR
AR R R, 2 A A AR E A Wy v b0 FH 3 Rl
7B A RO B I KT R R (Smith, 1996) o 4728
FASTEHH: 25 Mt 2 T3 AR BIG T ST
H 3% B0 AR 4 1) A W) B 3R T BE (Chailleux et al.,
2012;Yuan et al.,2012;Song et al.,2015) . F KHE R
R ¥ Trichogramma ostriniae Pang et Chen J&: 77 A\
M EKUE Ostriniae furnacalis (Guenée) B 1) {1 3
LS A TR N A8 L RN I SN USESE Sl
% ,1990; Wang et al.,2012) . 20 {22 50 454X, i [H
T4 ) FH 25 IR 48 B 3 S 91 B KSR g 9 T4, 4n 1
PRE 55 (2000) 5T B, K BE AR HR B4 X 7 oK
WL )5 96 AR 2 e TS B AR IR ¥ T dendrolimi
Matsumura, 5323 U TL 22.5 77~30.0 J7 Sk #5 & HUAR
R ¥, BT8R 60%~T70% , i A A WURETL 7.5 J1~12.0 71
Sk FORIE AR, B4 n] ik 90%

Az 7 A MR M R R 1) 27 SR O, 20 T4 60 4FAT
Hh [ I R 2% 30 H K BN B R 4 Artacus cynthia ricini
Boisd B 25 7l IR 84k 7 3 H RRE I e (il B e A
ik, 1962) . HETHE A E R A7 LIS 48 Anther-
aea pernyi (Guérin-Méneville) 5, 72T FE F7 (0
PERATEU, BA AR AR B eROR & M Tis i s
PE s, ST 245 MR e RS A= 7 b B 38k 1y FH 7 25
i v ] 73 35 (Wang et al., 2014) . ¥F & Up iy Ho.Op
SRR IR A AR MR e A S AR BE A FHAE A2 B A T
KA. HEMREHFERINET R UA B RURIR L
Ko/ EUE B SRR T chilonis Tshii A4k % AR i T
cacoeciae Marchal it 3 , R A LE RS (2l i R ) 7R
AR 88 2 FOK MR AR AR 8 T IR HR B 70 evanesens West-
wood FI'E IR AR R ¥ 7. embryophagum (Hartig) %5 fig
A A FEAT B, B I A i 28 A O 52 58 1P Ak (Hassan
etal.,2004),

T 2 ool MR e 2 A ] — 27 E DN A Ao A
AHOCHRIE , WFE 3G PN ZE 22 42 (1988) TEHT VLA 5
VAT H Dendrolimus punctatus Walker # % X #E173:
SRR, R T O A A e T A S . R
A= i AN AR B A R IR 7 A e 4 fH AT
DL 0t DR ey 25 2R 32, 00y R R4S A I R
FH o i) 25 3 G0 5 P 2 — el i3 P (R AH B
YEHT, 5Ema g B H RV A5 R A RS M Ot AELAE AT X
:,2003) . HEERESE(1993) LIFEAR IR 27 5, W5

T 7% W5 ON - I /N Anastatus japonicus Ashmead Fll
B B R HIR B8 0 o 1) 3 40 1 D0, R B 244 2 b o 1
(] Inf 27 A T[] — 25 IR, FA T R IR e 25 LAGU S5
DR FAIBOE | (H 23 PR R 8 FR A2 AN J (i i e A
BAR,ERIET, FhlE S TRAMT TR R %
B U R HAT H R SR S (SRR, 1985)

IRHR AT A AR AR U0, T 238 B IR A5 A
RESEIURE , LU UMELRE 1 DL RO BRRR 25 X7 i R e
AT AR P A 5o i R 0 T T 5 s s Ui 5l
Yy, R B B2 2 B 15206 (Zuim et al., 2017) .
JI HIR B 7 33 B R TRLRE T R I AR BRL T AR
S, PR R R e A i A v, iR e TR
Xof 4 e i MR e ) B it G A AR (B OF LA
1995; Haile et al.,2002; [5ERMES,2006) . 7EE FH K
MREZRATT AR IR RT LUE R A AE FIR T, AR
AR A PN IR A0 1) K B U 2 52 B S 3
R TR, HSIEIET 5 LA, O 9 5 2 i B e 2 R
W BE AR T, S BRI TR R P, A
T, AR R i A O R R AN RE P
P CIRIRI A, 1984 IR R AR, 2004) o ASBIFSE LA K
Wi MR M T 6 H A HIR 8 DAy e ol , S e A e B
A AF NPT R R G R AE BT S
KRB FH KM A5 MR e A B e R R e 23 A=
FEAT DN Y 7 1A B ORI AR IR 8 i T T4k, LA R
PRI KR N B F AR IR RN A ST —
bR Zo e 7 et AR HE RS AR
1 Rl 5FE
1.1 &R

HEIAT AR 0« AT HUR IR B T 5 MR K AR T K
T SR AR ) — AL I Chilo suppressalis (Walker ) B2k
HgRAS | ORI SR HR ] IR &2 8.0 B Leguminivo-
ra glycinivorella (Matsumura ) JJJ £t b\ B8 V145 22 30]
TR GH P FEESH] . XM Y S E 2R AR IR
U eV S FE 2 1 25 27 1K (Pinto , 1992) F1 1D-
NA-ITS2 7314 ¥y2# 34t (Stouthamer et al., 1999) .
Fo AR ME R MR M9 A4 B IR R 6 1Y) ITS2 J7 51 7 Gen-
Bank H 1% 53¢ 5 73 51| 4 HE648326 Fll FR750279.
JIT A W Fh 2 F1) FH oK M8k Corcyra cephalonica (Stain-
ton) B 1040 LA L, 7 il Fh s -

BEIRAF 32 S AN H) P b L 58 42 e 1 A e
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W, SRR R, G 7K B S I VI R 4 o RAS B
TR e O 1 R & A s RS i A R
(A5 . SANYO MLR-351H 18 i35 5546, H
A Sanyo Electric A FR/A ] o
1.2 Ak
1.2.1 B JE A2 AR R AR S F A MR R e T
IRE LB E 5N R ERAEE :20.23.26.29.32°C.
HOPIAL 8 h A AR B H 1 HIR 6 R 6 A IR IS e e e
B 1R BARA URAER IR A T, 2050 T2 L
SANIR B S5 E T e, 24 h S B RRMERE  IE K ERS B
o AR BE 25£1°C A X B (70+£5) % ' BE ] 1A
L 14 h:D 10 h (5S4 h 4k S5 9%, 8 d J5 B H MEE
AR HR w827 A2 RSP O, R A B P b ) 12 H R4
R R R B 0 P fb ek, B 2k 3 d TPk
Lk i . AP 30 UK . SR 2 A A B
Kr 10 SR st B, BE T A A B A A BB AR S B
LB P 0 DR B A SR, AT AR
P DR R BB R RO ORI AR
MR e S ORI LR e B . 2 A 2R =2 A DR R S TR
$x100% ; P ZE=2PI Ak 8 DR 5525 A 5 DR £ <
100% ; 5B 5 W 558 S35 1kr 25 A VR A B0 55 10 i
P e A B AR A 5 BB L e RS T
B URLAF A E AR DI SR HH G585 LD ORI SR HR
W VRSO ST 34 1R B AE AR AR B 5A  FOK R AR IR
W 1 WA K 5 7 R ARSI LRI 5 L R R I R R
WERSCHE T35 1 R 25 AR AR IR A3 118 TR K B i R e o)
Tl
1.2.2  REA 2 AR RIREE LT A MRIFHra 0Nl Z
MR B0 1 25 4L, 7RIS B 26 C AR 4
PEAT VR R G o 7 2R HIR 06 13 3R VS 1] 509~
90% DX 1] PN 15 5 > AH X W2 BE 6 B < 50% . 60% . 70%
80% .90% . HLPIAL 8 h P AIAR T HL AR HIR s ARl K I
IR MERE A 13k B AR DRI AR O il Ag
ST LA S MR B S5 P iE T 24 h s &
ik e 0, K 27 2B RS TR 25+ 1°C AR X
(70+5)% JEME I L 14 h:D 10 h (955 3550 rh 2k 4
Rigt. BACBEE 30, JEA LN 1.2.1,
1.2.3  ER; 2 AF R IR F A MR IFHra 0Nl 2
R I B P A5 2R PRI 26°C AHXHE
J& 80% 2% F TR RIS . 7E 24 h N 616
HE R B i HE sk ] 5 B 165 1) A HEAEL (L D) 43591 Ky
24:0.19:5.14:10.10:14.5:19.0:24, BCMIL8 hiN
A T S HIR A R T K I i R e e 4% 1 3K HE A
A VRFER AR T, 4051 T LA 6 4G Ab 3

AP T HE 24 h 5 L BRMERE IR AR IR AR
25+1°C HMIXHRIE (70£5)% JEHJEAHIL 14 h:D 10 h
IS TR ARG 5 . B 30K R4
Jrikla 1.2.1,
1.3 B

RIS K K DPS 13.5 B A4 2E 47438 , ZEXFAS
[FIELIEE B DG RE SRR N 25 AR W2 S A0 - 12K
HEAT LI, 0 T BB 3R 5 4 B AL 22 43 4T, DA
Tukey’s HSD iEiE1 725 55 3 PR 56

2 ERESH

2.1 REEXT 2 FhIRARIE LT A RN

P T H IR HIR 4 T K L S AR e A 2 A A A O
BF, A A 2R A R A T A B TS TR RRERY
B B IR 23~26°C , FR 25 4R 1 2 A K]
iK90.2%. 26°CHT, 2 Tl IR M 2L 27 A= M 4 5P 9 3P £k
ot e, 18 96.8% (H S5 HEREESRMF2ZIAKR(GR D,
20~26°CT , BEAFEAR IR 5 A 2 ol HIR e £ St i
T 29°CH 32°C (Fu11=16.83, P<0.0001) ; 26 C i}
) FRL B G I B R, LU 20°C A 23 °C T,
29°C il 32°C B f A (Fy.01=5.18, P=0.0007) ; AS[F] I
FEZAMET, BRI i R e R BT i 2
(Fon=1.81,P=0.1318) ,{H {2165 & 0 26 CHY , I
DY K ME AR IR 0 e AR B e ey, M 3.8 3k ANt
15 T 23 CHE A H 80 (Fy0=3.18, P=0.0163) .
2.2 HXHEEN 2 FRERE LT AR

2T HU IR AR 0 A e DR M i IR e e 2 A M A Y
B, 76 AH X T A 509% 0 2 AR b i, oM 93.3%,
FLUCRAHGREE 80% 4514, £ %K 83.3% , AN[F
FEXPIREE 2514 T, SRR P R AR AN TR, AEAH R
J& 80% 451 T P HRiKF] 92.0% . FHXRE N 50%
B, P HK 100.0% , H LGP BIEEL (F10=5.78 , P=
0.0003 ) FlEA R HH WEHK (Fy.100=4.54; P=0.0020 ) 34 Ry e
o (LRI AR AR L, AR R R AY B T
KR S IR 068 B 08 B (s 10:=3.89, P=0.0055 ) Fll H1 1%
(F39:=8.29,P<0.0001) ¥ AI%, 73514 2.6 S F1 1.0k .
FEAAXT MR BE 80% 45K T, BB T K M ol MR e ) 5 e
ORI fe s, A3 R 9.6 S 6.5 3k B E T
AR K 50% F1160% HIALFR(F2) .
2.3 SLERRT 2 FhSRERE L F AR N

ORI SR MR RIS B R AR e 27 A M A Y
Af, A A 2 5 BH B ' B R a] A 45 T R A
BOAEL24h:DOhML 19 h:D 5 MM, %
AR AR, N 93.3% . ANRIEIRAAET , PIbRA 2
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AR ETE 24 h &V T Pk R i i, ol ik
96.4%, BN S (Fs =715, P<0.0001 ) 1 A 5}
R (Fs 14=4.84, P=0.0004 ) 1, 52 31 H Bt 5 6 BRI
(B 455 TR R 0 34, 24 h 4 HRIST (Y B O S e

D 14 h 21T 14 B BF 5 K 08 o HR 0 L e B B 2
(Fs5.14=6.06,P<0.0001), 4 11.6 %, 5 24 h &R TC
NEELS HEBERTLS5h:D 19 h G FE;
24 h A0 IR HA R ORI AR IR et B8 K000 55 (Fs. =
FIHH 2 04 103.0 3K F1195.1 3k, TG IRIFAY B 3.63,P=0.0040), 4 6.9k, 5L 10 h:D 14 h4b B
B R R ) R 62.7 3k F154.7 3, L10h:  BEER HBEET IO (F3),

R1 EXEREFHTERKERREMNERFRRERFTEERINNEYFSE
Table 1 The biological parameters of Trichogramma dendrolimi and Trichogramma ostriniae co-parasitizing Antheraea pernyi eggs

under different temperatures

R AR P BERTISL S PAPNIRT  PABNTO B BN TO sk
Temperature Parasitism rate  Emergence rate Total no. of No. of emerged  Total no. of TO  No. of emerged
() (%) (%) adults per egg adults per egg per egg TO per egg
20 86.4 84.2 86.8+5.6 a 64.7+6.6 ab 6.1£0.3 a 1.6+0.6 ab
23 90.2 77.8 102.3£5.0 a 64.6+7.6 ab 2.7+0.3 a 0.4+0.2 b
26 90.0 96.8 103.4+4.5a 86.6£5.3 a 7.5+0.3 a 3.8+0.8 a
29 63.4 84.2 55.3+6.3b 479+7.1b 45404 a 2.1+0.9 ab
32 56.9 94.2 59.5£53Db 49.6+6.9 b 5.1+0.4 a 2.3+0.8 ab

TO: FARIEARMREE . R i B . (W51 5 A 7] 5 1R 28 Tukey ’s HSD BEAG G 7E P<0.05 /K122 5

3% . TO: Trichogramma ostriniae. Data are mean+SE. Different letters in the same column indicate significant difference at P<
0.05 by Tukey’s HSD test.

R 2 EAREEIEEF M4 T ERIERREFRNTE HRRERT EMERIMOENFESE
Table 2 The biological parameters of Trichogramma dendrolimi and Trichogramma ostriniae co-parasitizing Antheraea pernyi eggs

under different relative humidities

AR AR PR LTSS FNHER BB TO RS FRDP TO HiIEEEL
Relative humidity Parasitism rate Emergence rate Total no. of No. ofemerged  Total no. of TO  No. of emerged
(%) (%) (%) adults per egg adults per egg per egg TO per egg
50 93.3 100.0 101.9+4.5a 86.1+4.4 a 2.6£0.9b 1.0+£0.4 ¢
60 60.0 88.9 67.8+59b 53.3£7.0b 2.9+1.5b 1.4+0.8 be
70 46.7 92.9 73.6£8.1 b 65.5£8.1 ab 5.7+1.8 ab 2.8+0.9 abc
80 83.3 92.0 81.0+4.7 ab 68.5+5.4 ab 9.6+1.7 a 6.5t1.3a
90 76.7 73.9 70.7£7.9 b 56.6+£8.0b 6.5+1.8 ab 5.3+1.5 ab

TO: FOKMERHRME , R s P2 8ebriEiR . [FFEE AN R 5L 8 28 Tukey ” s HSD VAR B0 E P<0.05 7K -2 57

3. TO: Trichogramma ostriniae. Data are mean=SE. Different letters in the same column indicate significant difference at P<
0.05 by Tukey’s HSD test.

R3I EAERRES T EXKERRERMNERFRERFTEERIPNEYNFSH
Table 3 The biological parameters of Trichogramma dendrolimi and Trichogramma ostriniae co-parasitizing Antheraea pernyi eggs

under different light regimes

JEHEZEAT AR P LUTIYSES2 HNHER AN TO SRR BABR TO Hi#E%L
Light regime Parasitismrate =~ Emergence rate Total no. of No. of emerged Total no. of TO ~ No. of emerged
(L:D) (%) (%) adults per egg adults per egg per egg TO per egg
24:0 933 96.4 103.0£5.2 a 95.1£5.1 a 9.2+1.4a 6.9+1.1a
19:5 933 82.1 95.0+6.6 a 75.3£8.0 ab 6.6x1.3 ab 3.0+0.9 ab
14:10 83.3 96.0 96.1+£7.7 a 84.1+7.7 ab 7.6x1.3 ab 3.5+0.8 ab
10:14 90.0 88.9 93.3+6.8 a 76.3£7.2 ab 11.6+1.4a 59+1.1a
5:19 63.3 78.9 59.748.3 b 53.1£8.8b 2.9+1.2b 2.5£1.0 ab
0:24 76.7 82.6 62.7£5.6 b 54.7+6.8 b 3.2+1.1b 1.8£0.8 b

TO: FARIESRMRIEE . R B -8Rl . (W) 91K 5 A 7] 5B R 28 Tukey ”s HSD B G IR 7E P<0.05 /K22 5
3% . TO: Trichogramma ostriniae. Data are mean+SE. Different letters in the same column indicate significant difference at P<
0.05 by Tukey’s HSD test.
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3 itig

AT 5E R EARME SR AR M n] LUd i 58 6 H ok
MR AL AR A AR O A T OB L IEsE T — R %
AT AT IR o AL ORISR ZE (1988 TEHT VLAY
FEANTE HUR R X TR R A, % BT R A
AR IR LA A IR (R AR AR (1994) F 58 K BUAL &
1 5 HR W RS- JE /N Pseudanastatus albitarsis Ash-
mead ] LAAF A O T ap A= (9 B9 (H P3R4
1% 10 A B W T8 2% 45 /N Pachyneuron solitarium
(Hartig) fi & 27 E # L B AR IRIE 2P A JR B K F 3~5d
AO0, HLREIR 58 Ptk 25 28 B 1R Rl
FERAR A LG (0] DABR R X B 2 A 5, 7
Oy RAEE HIREAE- . =8B (1985) ¥ 58 &
HURAR M FEIEIRIR ¥ T japonicum Ashmead F1451 18
IIRIRE T. confusum Viggiani X 27 3 A Fh 8] 75 5+ 17F
AT, e PR MR R MR 0w D)2 A LB 2 Fofs
R e 2y Ak ek i 2F 200, B SRR R H]SE 4 BE ) 5
TP (1993) LIKE A B S 25 3, WL 75 i B0 /)N
BRI T M A IR e ) R ) S S A D0, K B Y 2 g
Az e W) p 2 2R T R — 25 BRI, P B R IR w25 LA
T8 A DL BN | (B 25 DR Ry 8 FR A A (0 ki e
WERBAR, HEERT . AR5 K E R
R e 2R B L SR I e P DL AT I R, IS 3 2
FORA A, RN 2 Se s MCPHE (B 2 5 oK
WA MR e 1) 2 A=, ST B8 9 P L AT SRR B 5
HR M) 52 P

LG CA RIS AT, AR IR e 1Y) e B IR
N 12~34°C, #E 10°CLL R AI35C LA ENPARREPIfL ,
B IE BLIELE 7E 20~30°C 22 6] (7K 6145, 1984 ; Foer-
ster & Foerster, 2009; Bari et al., 2015) ., &% 75 1114
(1995) W52 K B, 30°C. 2y T K M 7 R e 2 A DK i )
(4 B FLRE 5 E U (1995) 1 Yuan et al. (2012){]
AN R A T H iR R e 7 B i P 52, 45 2R
7 ™ B R Y R A 22~27°C Z [, Fid
YR E K 26~27°C , 7E 20°C LA R \30°C LA EAATE AUk
AR g 7= R 5 B R S R . AT SR R B, 7E 20~32°C
SRR A8 6 H A HR AR K M AR R e 2 A A A
BN A BB R K MR R R e R EON 2.7~6.1 3k, &l
JE Kb B [E] TG b 35 25 5, {H 20~26°C 25 F T A HRLBR L
BRI 5 R T 29~32°CAb B, SR B B HURHR 4 7
FHXS B A BRI B A ERE ) X S
S (1995) Fl Yuan et al. (2012) 428 Y45 R IEA —
o 26°CHRAFT 2o I s A A A e B9 I 11 51 B9

T KB R AR 0 R 22 (3.8 3k ), RIHIZ IR S A
FHVEAR B F KR AR IR 0 119385 B

FETE 22 5000 % IR B 2 A R R B B R 28 v Ao
MR B OCHE B, KR SF (1984) 57 R B, FOKIE IR
R B 1 R X T BE R 55%~T75% I, P 2R 5 v s 76
X R 84% W}, 45 HUAS (R AF W& 45 A0 d5e o A B 3
Bk ER A5 (2004 ) 3 35 AN [R] 9L 8 B 20 45 X 3 ol A e
(7= B SRR - A5 a8 e B, ORI AR HR
W BRI IR G B IR A A K R B Al B AR
SRR N 78% IR 25°C , fr T A A T AH G
TR B R H A AN TR R b B i 3 e o IR e 1) 2
A SRR A . AHIFIE KB, FEAH X B R 50%
B, A 6 HUAIR HIR e R 6 K R 2 A A A DS 1) BB
SRR e B S T B R AR B (H AR
KW 7 IR e R W SO I A R 2.6 Sk AT 1.0 3k,
A T HU IR IR e A XV B AP R B Hh At 1Y
A ARE ST 5 ERMIRHEE S 80%~90% Fit BAB i 4
FIUH e 25/, (H BB R K I SR IR e S B 6.5~
9.6 3k , BB F KR R AR 0 45K 5.3~6.5 3k,
FORIE AR IR e 7F =R A T 19 25 AR BE R, X 5
Yuan et al.(2012) HiE 45 R ILAR—3 . ZEE5KFE M
X Ay 80% Fi 2 o ol HIS e T 2 A A 2 B0 Bsf (1) LY
FORIE SR AR e H B 22 (6.5 3% ) , RITZIBE 4514
T EA VR IR E FORIE R AR 8%

PSRRI LB MW LR, KBRS
(2015) W58 & IAE A B HLU R AR 0 73 A A 7 O ot
H ZESEREIIN L 8 h:D 16 h RIS e | 1 4RE
JRARAE T A Al 25 AR 2R 0 1 2.25%~11.25% , P
USRI 5 2.99%~11.04% , JFRH5 K FFEAIL 2.25%~
11.25% , IR KRR LW T HERA; ZH %
(2011) FECJR R S ANVA) L% Microplitis pallidi-
pes Szepligeti i1 75 iy 1 52 MR 56 v e L, B Ok
JEV 0B K e S i A B e B, TR B ORI
AL 12h:D 12 he ZEARBFFE h R, AN [RGB A
Xof i MR e 2 A KA B AS [R) R E 0 B2 1)« 224 2 i
AR e 25 A M A OB, YGRS ] R 19~24 Wi, 27 A
REIR 90% VL I s R BURAE E IRA T A B R
7 HRS 0 0 5 AU A HIR g M 2 A AR A DS (7 B B Jd e
B0 IR | R AU i HIR e A 0 R T ) e 3
TFHEOCRRA R, 35 R IR PR 7 7 s 1
PR, TR IR RS DR 24 h A o] A AR
Ik Sitotroga cerealella (Olivier) 5 88.5 %7, L L 14 h:
D 10 h B T AF 2E £ it £ 15.3% (Tshernyshev
etal.,2016) . IXEEAFFTEE A3 L I sE i R A i
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Hassan et al.(2004) W57 45 32 W, #E AT R fig
IEH BE B HUR MR e L K /bt R 2 7 R e R 4 0
IRHR I G 2R o A A5 R LB M A R ad ] LU IE &
FHEIN ORISR IR SR IR . 7S H Y
IEESAET 0 A8 6 H AR R G 5 R ORI s R e A
A AEMER I A7 ] DL ORI RIR . X 7ER]
PN A R DR B b Ty T 2 — TS T, [R) ) aff g 17 1o
Ve B IF A — DR 207 P S By n] A7 1 — D 2 g™
7 BT R A I A A 2 O B L e b Atk 1
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