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BE: AR K ZE S & Leguminivora glycinivorella # 44 & 6938 A2 48 ) Fodit FHUH] , 5K R B
BRI LR ASEMRAY R HER ARBIRENEMRLA G R EIRE LB kLA b, 5t
Wi AR & - FTEIR AU KRN FRAS AT, BREA, K ERC ML R ARF
B E R L BREAER RHIT &, A WA T3 emA8 cm £ By A %) R A% R 55
7 5.00%.51.14% #2 91.50% , £ B Af AL L) R AR AR 4k T oWy A 4 R EARRIRE £
BEPEGEEMARERKAAS, X DY ERAGERLZFRE, BANEEFFTHOR P D
4 KL AP B 45 R A -14.22.-16.30.-17.64°C , M &5 3 A2 & AR, ARG B A T 4 £ B IR JE Am
R Y . ALY KK WA B SRR R B M L5 55 RER S 10 AL &40, i S0 - ¥ A 2t
SR, H60.55%, R AR EE, H 1.68%, 4 kidhdp L EEBENTASEEMTE A ML,
MR ERC RMA LA WARTP R R RBRIN L CTHAARES DT EEE Y
kit A S 2 R E EARE A A AT 0.6797, K LRI LS WA W TS AT X
R SN STEES
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Analysis of supercooling point and low-molecular weight compounds in overwintering
soybean pod borer Leguminivora glycinivorella larvae

Xu Wei Qin Haodong Gao Yu Bi Rui Cui Juan Shi Shusen’

(Innovation Center of Soybean Region Technology, Faculty of Agronomy, Jilin Agricultural University,
Changchun 130118, Jilin Province, China)

Abstract: To study the supercooling capacity and the cold tolerant mechanisms of overwintering soy-
bean pod borer Leguminivora glycinivorella larvae, methods of simulation of natural burying soil and
thermo-couple were used respectively to investigate the survival rate (SR) of overwintering larvae and to
detect supercooling point (SCP) of larvae in the different depths of soil before and after overwintering.
Then gas chromatography and mass spectrometry was used to examine the amount of small molecular
compounds in the larvae. The results showed that survival rate of the natural overwintering larva popula-
tion increased significantly with soil depth, and the survival rates of the earth’s surface, 3 cm and 8 cm
soil layer were 5.00%, 51.14% and 91.50% respectively, which inferred that soil played the protective
role for the overwintering larvae. In the same depth of soil layer, the survival rate of larvae grouped by
weight increased significantly with the weight decreasing and the survival rate of heavy larvae was signif-

icant different with that of the light larvae. Before overwintering, SCPs of heavy, medium and light dia-
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pausing larvae with cocoons were —14.22, —16.30 and —16.30°C, respectively, while after overwintering,
the SCPs decreased and the decreasing amplitude reduced with the increasing of soil depth, in which the
overwintering larvae were located. Ten compounds including trehalose, glucose and L-leucine were de-
tected in the body of overwintering larvae. Among them, relative amount of trehalose was the highest
with 60.55%, and the second was glucose with 1.68%. Very significant negative correlation was observed
between larvae SCP and the content of trehalose which inferred that trehalose had the cryoprotective ef-
fect on overwintering larvae. The significant positive correlations were found between larvae SCP and
the relative amount of other seven kinds of amino acids except for glycine with the correlative coefficient
over 0.6797. In a word, the relative amounts of the above mentioned small molecular compounds exhibit-
ed the regulation capacity of the cold tolerance of L. glycinivorella.

Key words: Leguminivora glycinivorella; overwintering; survival rate; super-cooling point; low-mole-

cule-weight compounds

KO W Leguminivora glycinivorella 15 3%
KEPEAER A, — ARy 2R 15%~30%,
W™ 5%~10% , ™ A5 I ™ 40% , 235 IR 5 T
FEARFIE™ 1 E 2R A . I, KE O =W PTR
SUN'y5 NSRS Yt U A 7 SR = I 1 I NI A S £ £
B i AT AL B 36 R 3, BIVEE R H R A B e 41 B
e A T SR B T R S it 24759 , S H R R L
il BCREAR A T FE 2%, B IR B A IR Al e (s AR 2R
2013) . fh2EB IR EAR EA BRI o (Biin
AR J 2 R AR A AER AR AR B 3 U [ e, 35
THEE RREL

RUgoRgerla Ry, —FRE 11,4
HIE A GIENIE, &7 2P, 75 1) 3~15 cm
Rb2E R A (B R4, 1965 5 M #%,2013) . K H
10 gy HUBR A IR AR D B ARTR R i A
TR BB P BRI S S AR I T b X R
B A A I B3 AN R R BE A 40 X e M IX 1 R
HOGBHTIE WL T X FEV [ HCAE BE 77, Andreadis et al.
(2013) 5% 4 $0 S HUE 3 AR5 HUA L R HUR S 42
LT FE ORI E . R HEE I S EMHARAE
K, WL A A7 BT, R ZHRTR A A7 B
R B AL, 7EFER B T S L PR,
A Sk VRN AR 25 AT DL LA IR B i =, X s
Mo R T A UK S RO | B A O T AR A R A
(Somme & Zachariassen, 1981) . It4), B HUR &
B AR 2R st R R R RS TR S et
30 3 5 0 B FRAR P ) A A A R i 2 2t v A
(supercooling point, SCP) , M\ Ty b A% i FE 4 (7K it
NI 45, 2010; 51 & XS5, 2016) o 41 Andreadis et al.
(2008 5T & IRRK YN F KR Ostrinia nubilalis 5 AR
WAERT B Y R A T S IR HL R 45 d

TR ) B LG 90 d 41 L ¥ A S AN Liu et al.
(2007) & BURIFRTE 1K FI3E L A4S HL Helicov-
erpa armigera Wi ] 1 45 T AR AEAR PR L1, HLi ¥ 4]
AT BABET AR ITIEIN T 20.8% A118.0%.
FERRA B BOF 2 B BUR A2 o &% it ke A28k
FERINEM o F RS 2 ohE, i T HAE
B A it ybk 0 B i B v TG BE HAHIA MRS 6 i
AR R /)N (BB [ 5 R (Storey & Storey,
1988) A5 RE: , W ARG I B AR N 45 5 oK & i, 8D
F K & i, BRI v 20 0, B B4 S S B i
o AH BLAE AR BI04 A4 ) R G 09 /R FH (Watanabe &
Tanaka, 1998 ; % 78N FESE,2015) , ik B2 AT R A7
P30 BUARLAY R RE 2 B s LR, DI 3
Y B SR T FE M (SR LD AR K, 2002; Park &
Kim,2014),

KT RGO B EAHLIE ¥ B = TR
A2 R AR5 (2015) & B 380 BE X R G B0 %)
HOBAAT A S, 4 A 4 ARG
M) - EIKE N 15.0% 2247 . TEANRTREE
O HUBR A 37 %t HL B )8 A A T 5, AN [] (AR ]
A TCRA 22 5, DL R A 4 BUR YR B AELE DR
PRIEMAERE ., Hi, A PhEd i E R T 7
O BB L) UAATG 28 0 sk v A0 i B AR /Ny
TN Y&, AT R H S S A4 U R
RN/ FACE IR R KRR R0 A )
HABTIENLER , DA 2 R A AR B, DU K
T HUFIUIN T4 A 25 B A AR

1 ¥ 5T X

1.1 #
PR A R B R e HUR A 3 ARl
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KPR T IRE AR 056 521 50 mL 93
BHEIEAS R A 35 g B/KEN 15 ME GER L
A0 kG EREARS AL SN FORFHA R
MR AR I Rl X /39 K (>0.015 ) . H1(0.015~0.009 g)
/N(<0.009 g)3 d 4, i L8 Ak A S5 AT B
R

KA CBE, RE A kb TA R AR ZH
PR , 1) 24 45 A Ak 220 A BRA |5 O-H B 72 e £
FRER M 5 AR R BRAA W) 5 = F R b Bk
e SESE b B 2 (i) AR Tl & S A R W
A HE RO, IR 3 AR YR A PR | 5 R
Wi L-Sse 2R L-IHEAR  H 2 22 20% L- 772
PR BREAIR A IER TN R bR ME b 4022 34 2R 99% LA
|, 25 [ Sigma-Aldrich 22 7 .

IXAF : SZ61 Y BUMR L B (AL b (5%, H AR BB
ELIT 2\ W) 5 SUN-V BUE R ¥ 206 I 3, b g
P o, T B H L 5 5975-MARKES A 0 33% - i
(gas chromatography-mass spectrometer, GC-MS ) Ik
FAAY DB-5 £ % £ (4 30 mx P48 0. 25 mm; 5
0.15 um) , 3£ Agilent A Fl .

1.2 Fik
121 K2R EBLAY K AEHFILAL

HR AR G0 HUFE T [R) B4 12 TR B, SR U
L SRR+ R A HBRA A T L. KA KO
L HIFRIEAE T 201549 30 HIL TR G H e
3IANHEEREE BRI R E ML T 3 em FIHEER T 8 cm.
20164F3 1 HBUBFRIEAE 1 i A4 HUNVG B
FERIL A% N SR esp I 4/ 1 i) 2, R Ao ) f
HpgR A RO TG, B — IR A4 4 R ARG
B0 5% A SRR A L ORI (b /NBRA 4 LY
FETEEL, IR BAAET R (survival rate, SR) .

122 K 54O k4 kb &agm e

HUBRAC i E A BOBAS T BRI A L, DU &
A4 T T 201643 A 1 HEUR AFETE S WIAETE
AR NG HL R R VA A s I S L v
s M4 5 A ghic A — I A P s AR PR S i
[#] 7 I T —40°CAR IR KA T, K A A FH B A Y
BB E S , &l B DLSF-357 1°C/min A FE e Pk 26
B o 4 AR AR I K A T, R T A B
T R RE B R T F R R R B i
RHS A . LI E 30 k4 H .

1.2.3  RERS R RAA DT ASHEZHNE

KRG AU H 4y HUBR A J5 sk ¥ A 09 T
1F—-6.91~-24.64°C Z [] , A [m] H {4 [a] it F€ g ) 2 55

R, PR HE v 2 s e (TR B A Gy s S 4 4
B AZH:~7~-12°C,B4H:~12~-17°C,C4H:~17~-22°C,
D2 :<-22°C, SR HRE e b AT A= Wy el it 19 77 3 LA
GC-MS ¢ A 5 H AR /N3 P9 2 0 R AR G B
(Liu et al., 2007 ; KK fH 75 Fl %88 ,2014) . 4478
TR E IR T IERREE , A RS 25 oA 80%
VW 2 mL (5 100 pg 7% BEMEVE N AR ) 513,
Ph 3 000xg Z5.0 15 min, # th FIHWRE T 2 mL 4
R, —20°CUKAR N R IRAE #8020 BT AR TR
TE40°C A N FHAS KT, 43 A 25 pL = H AL
P e A1 25 pL O- FF JL 58 Bl 6 R R M WE V5 R, 70°C 7K
7% 15 min, SOVIRA WA 75 pL — B 35 Pt il F1
30 pL = H LAk BE B R, 80°C /K ¥4 15 min 56 il fi
BEAC T, ST ZIVKIR S IR N o DA 150 pl S B A
B AEY, BT pl 28 BOR I A SO (5 3G 1T 43
Mro RANERA, FERERE 280°C , FHEFE ¥ : 120°C
PR%E 3 min, Pl 12°C/min 7+ & 2 280°C {4 3 40 min,
JEE B T IR 200°C , LS RE 70 eV, FIHVE I 30~
300 m/z, il S B A, 4% 45338 ik NIST A
T, 25 G A EA G AR R IR, A 7 LA
o B 6REM
1.3 #IBSH

IR FHE % DPS 13.5 %5040 b B8 2R 58 647 4>
Bt , 2 A Duncan FCBT & 4 25 75 0047 22 57 W 3 A
5o g HRN/NGF R EPILL GC/MS 2
SYFT AN S AN R v 20 S Rl 4 A A A
41 BN F N S AR i Ay M v A A T
Pearson AH 4347 .

2 BERE5HM

21 TEREVKERDHBLHREFEFEENZMN
X ANTR] 4 2 B R D U A &l L [ SR AR
TR AL R R E RT3 em M8 em £
JETREE B 41 S 2907306 55 3R 5.00% .51.14%
H191.50% , FAPE & 25 55 (K 1) . BRERFEHLR 14
H R TFRAEEY, B RREN, REOREL T
BT ARG BEE T2 TR AR T, X
FEH - JE XA ol R BRI VE R, TR B /N BB
B A RN, , RS L JE VRS Y, £ 2R R
TR AN AR, A 4 A T R i e
22 REROHBE L REENEFEENZM
FEARE A AR /N 3 AN A Ay OB A
M HIFE T 3 ecm 18 cm + 2 AH[RIVR E 471G R
IR SR <SR +<SR ., F¢ W LE [7] — IR & 1 )2 4
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it 5%

o) HUAE 7% S BE VR F A R AR T o, A B A o
MR, HR MR EE R R W (R ). bEE +
JEURBESEIN, K orh /Nl RS a3 25 T e L
JEMLZE N 3 om 1JZRYK NG AT A R[]
RS TR 69.17.73.33 F164.33 N /3 1.
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Fig. 1 Survival rate of Leguminivora glycinivorella overwint-
ering larvae of natural populations at different depths of soil

P r Bt P 8 B E 22 o AN TR 5 B8 48 Duncan
[ E W22 IR AE P<0.05 7K F 22 5% 3% . Data in the fig-
ure are mean+SD. Different letters indicate significant differ-

ence at P<0.05 level by Duncan’s new multiple range test.

23 KEROHRLHBLHEITSH S
AT %ﬁ(ﬁ”ﬁ*ﬁé@ﬁﬂﬁ»uﬂjﬂj VN Uk
B4 -14.22 . -16.30 FI-17.63°C , 4l it ¥4
) 5 Bt A F 8 U N T RARAPR , A T A e v 00 A AT
VR HIRE 7R, I B NG Rl Ve A 2
SWE(R2), EKFKIEHZI@ZBEQ/AHMH:K
AHTHIA TR R, LT BRI B 5 FR A2 AR R
Edﬁtd\?ﬁa‘é,EKEiE{%E@%ZﬁE%%ﬂE&
MRIREE ) AR, R 07 A8 AR kil 2 B8 B R 34 i
VN AT R A 4 BT R AZ RGBT )
IR, H Ve A S AL, K4l kv 20 s ] AR T
H NG B ERERAC R P NI G R A A S TR
KEMETIcm M8 ecm HEHL T 2R E .
FF 3 om LR ARMAEE 4 BB H1 Sl SCP <
SCP < SCP; H1FE T 8 em 1 24 M1 51 & 5 S A A%
TRAHT, 25 A WE,SCP 1< SCP < SCP .. FEH
T 3 em 18 om - JZ AR H /NG U A A 2
SRR K 4 MU A Ve B 4 5 S - 16.76°C
M-1437°C, 2730 E,

®1 FARFEXEROCHEZHBRERRRELENFEER

Table 1 Survival rate of Leguminivora glycinivorella overwintering larvae with different weights in different soil layers

TE7% 2 Survival rate (%)

1A Weight
0cm 3cm 8 cm
K Heavy 2.50+2.00 Cb 71.67+14.71 Bb 85.71+11.33 Ab
' Medium 5.00+4.77 Cb 78.33£18.35 Bab 88.57+£6.90 Ab
/1N Light 17.50+7.08 Ca 81.83+7.76 Ba 95.71+5.35 Aa

FHRE Vb2 . [RFUANR/ING P8 AT AN R RS ik #on

£t Duncan P &R 22 A8 50 7E P<0.05 /K-

#5513 . Data in the table are mean+SD. Different lowercase letters in the same column and different uppercase letters in the

same raw indicate significant difference at P<0.05 level by Duncan’s new multiple range test.

R2 ARMFEAEROHYRBELFEERELEREF TR RAILE

Table 2 Comparison of supercooling point of Leguminivora glycinivorella larvae with different weight before and after

overwintering in different soil layers

TV 115 Supercooling point (°C)

1R H Weight N #4¢ )5 Overwintering
A& Hij Pre-overwintering
0cm 3cm 8 cm
K Heavy -14.22+5.08 Aa -24.62+0.41 Cc -16.76+4.76 Ba -14.37+4.98 Aa
1 Medium -16.30+£5.29 Ab -21.58+0.27 Bb -16.58+4.82 Aa -16.43£5.13 Ab
/INLight —17.63+5.03 Ac -20.2842.31 Ba —-17.84+4.61 Ab —-17.64+4.88 Ab

TR A PR 2E o [RSNGB AT AN R RS 7R3 51 375 2 Duncan [RGB 2 28 IE K50 78 P<0.05 K-

#Z 5 W3 . Data in the table are mean=SD. Different lowercase letters in the same column and different uppercase letters in the

same raw indicate significant difference at P<0.05 level by Duncan’s new multiple range test.
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24 BEHRTRAEE NI FRESWHXER
241 ABEY RNSFASMGIATEE
HEHENEEARE A B.C.DP4H KGO
A &)y H AR ARSI I VAR S L AR RN L- S
FREF 10 B/ FAL A (£ 3) o Horp W BB AR XF
T i, AN R B SE AR R 60.55%, W3
HTHE M/ NG Y R HE ORIV LA
Yy BN 13,185 s HUGR A A b , PR & i
1.68% , Z J s L-H 2R , V- YA 5 520 0.90% , H:

B TH/NS AL S YT YA = /N T 0.50%
4 ZH R A Ay HUY) B A M s R A LI R T
TR 2 RAIR L-I3 R FBE AR X 7Rk &4, 1
B AR D 2H (SCP<-22°C ) T Sk A 25 A
B, o 72.38% F14.80%, 3 = Tt
B SR E I A 41(-12°C< SCP <-7°C) ,{H L-55%
SR A LA N2 FR 7E D 4l 4l He rp R AN 3, L
L- 2 22 2R | L- 7 2 R NI AR AR i 341K
FHE 344 H,

R3I AEROHEZYRENNSFRASYHENSE

Table 3 Relative amounts of low-molecule-weight compounds in Leguminivora glycinivorella overwintering larvae %
VTR EY A B4l cH D4l .
Low-molecule-weight compound Group A Group B Group € Group D Average
(=7~-12°C) (-12~-17°C) (-17~-22°C) (<=22°C)
TR Trehalose 55.50+3.15b 60.83+3.22 ab 64.35+2.31 a 72.38+4.81a  60.55+1.51 a
A %5HE Glucose 0.75+0.31 b 0.80+0.06 b 0.36+0.05 b 4.80+3.39 a 1.68+0.88 b
L-5#55 %R L-isoleucine 0.30+0.07 a 0.16£0.02 b 0.12+0.12 b 0.00£0.00¢c  0.15+0.03 ¢
L-JI#i %2 L-proline 1.64+0.94 a 0.90£0.21 ab 0.69+0.15 ab 0.350.04b  0.90+0.26 bc
HZA R Glycine 0.47+0.19 a 0.37+0.05 a 0.32+0.03 a 0.47+£0.05 a 0.41+£0.043 ¢
2254 Ji% Serine 0.67+0.24 a 0.56+0.21 a 0.52+0.17 a 0.14+0.03 b 0.47+0.14 ¢
L-#5% % L-threonine 0.61+0.06 a 0.26=0.08 b 0.28+0.05 be 0.13£0.03¢  0.32+0.02 ¢
BEFAMA Succinic acid 0.46+0.20 a 0.34+£0.03 a 0.35+£0.06 a 0.12+£0.02 b 0.32+0.07 ¢
AR Glutamine 0.33+0.11 a 0.15+0.03 ab 0.25+0.11 be 0.00+0.00 ¢ 0.18+0.04 ¢
JRZ A Citruline 0.84+0.20 a 0.00+0.00 b 0.00+0.00 b 0.00£0.00b  0.21+0.05 ¢

PR R EZE . A B L.C . D A [RIAT AN A] FAE R R R [R 4H R 28 Duncan BB & i 22 G B0 1E P<0.05 2557 0.3,
YE— 5 A [R] B R AN RN N & B 1R] 28 Duncan [T & Bk 24 U 75 P<0.05 2% 5%+ I % . Data in the table are mean+SD.

Different letters of A, B, C and D groups indicate significant difference among different groups at P<0.05 level by Duncan’s new

multiple range test, different letters of average group indicate significant difference among different low-molecule-weight com-

pounds at P<0.05 level by Duncan’s new multiple range test.

2.4.2 ALY RAIEL T RS YA LE
FEANF] VR 0 s A A R o B0 LA 4 fA
/NG N B AR i 5 s A AR DG 3 B
ZELRI AL RN 10 RN F IS
ZEPWE RN SRR & 2 kv 2 AU AR O AHOC
ZHU 9 H-0.5393 F1-0.8479(F% 4) , X FK B4 du ik
A 2 W R SRR X b 5, L v 0 SRR
1 VA ENBE TR T SE M e, X 2 AL A BT
PR FIE R o & B VA 5 5 Bl Vi s AR X 55 1
ST AR, SR 2 SR DG (P=0.0005 ) , 15 3 b
FER G0 BA T R Pl R ZE BT R PE .
How 8 Fp/ N AL A WA & 2 5 e S S B A
5, HoA B, 4 e v 0 b 3 v HIAE
AR, T FEME AR s I HL R H RSN B v 2,
BEHE 7 PP RIS A AR B 38 g 2 T

e A R AU L 0.6797
3 it

A 1) v 1K 5 A &y e ) T R DDA
Koo HRAL B FEME R 55 2 SO0 i L LRI R AE AT
BRI I A5 I L 2 (Bale, 1989) , AT 7ES
TR AT AR B TR AT T A L X ) B L, T il — R 51
T VAR IR PR B A0 5, S 1 B A B B U2 L
AR B O — ARG, RIS
TRE RO ERAY A 3~8 om 1 JZ A A
IR ZE L, )28 35 0 R G A d A gl d B
A ARRAE R, 7RIS A P, )2 SR O A FH
SR, RO HUBAC 4 AT R o R HUBR A %)
T JZURBE R BERR S T B GG IR 38 7 T R
Mo X PR () N AR 2 R U A R R
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PR, G0 1 & 18 Agrotis segetum 23l 2 22 Hb i
P14 28 AR P A\ - 8 110 % 8 A DT 35 o A S e AR 30 1 3
(¥ EFES,1990) ; Bk /N0 B Carposina sasakii 75

A BEMUR] A (CEMESE,2011) 0 L35 B U R
Ui 5e AR R B AC S BT, TR IR /N PR R R
BARR T & R AR, 2 i 1 A% S 1l Xk B R A 4

I )R 3~10 em TRAL [ IREG SGA  RE5 B4

(Sinclairt,1997) .

R4 XAEROREZHRIRARSER/NTFRASWENSEREXE

Table 4 Relativity between SCP of Leguminivora glycinivorella overwintering larvae

and relative content of low-molecule-weight compounds

INFTFNEY) EqeatlEyy s . - »
Low-molecule-weight compound Regression equation
T trehalose y=32.2899-0.8095x -0.8479 25.5888 0.0005
B Glucose y=-2.0329-0.2218x -0.5393 4.1014 0.0704
L-552 % i L-Tsoleucine y=0.4546+0.0185x 0.9311 65.2351 0.0000
L-Jifi% 2 L-Proline y=-22.6071+6.5751x 0.7320 11.5436 0.0063
H4# Glycine 1=0.4463+0.0022x 0.1151 0.1342 0.7218
2253 iR Serine 1=0.9900-+0.0310x 0.6970 9.4507 0.0118
L-J} % % L-Threonine y=0.7943+0.0283x 0.8597 283168 0.0003
BEHAMR Succinic acid y=0.6365+0.0191x 0.7199 10.7600 0.0083
2 WEME Glutamine =0.4632+0.0169x 0.6797 8.5914 0.0150
JRZ A Citruline y=1.0754+0.0518x 0.7737 14.9106 0.0032

AR NI O (AN SENREEN TS d S S ¥ S
$3PE (Jakobs et al.,2015) , i 18 A1 s 23 Bl FEAIC T
RAARK , DA T D DA 8 225 ook s B A 4 5, P il 4
AR TR WBATTZS B B R B0 R f
B TR, 1 A JE AR B BEARBRA, (HAETE Tk
4y MUk VR H) A H I AR TR )2 AR A< 4y e
FEVE R E I 50 . G2 rh B A (2005 ) X6 A Bl i 134 Ac-
antholyda posticalis 84 %)) B BIF 5% A0 2 30 188 44 4]
W% HGE R H SR, B 12 A I B R R
T BB ) T R e v B = s
XA VA AR S B 2= AR e e TR
HOX 7 B FE M A IR, X AR Y A SR RIS
GRS AL, I —E T Bl & Ak
4 (Hirai et al.,2016) . K50 HULT & 4 HUBk
2 /NG BRI I B s TR A L AT ORI R
21 HUT T R b R AT A v ) A5 A BB O X FE VS
o FENN [FIAEGIR A B, /NGy B 72 2 fig
5T R4 L, — 2 TR K AT s B AR T3k v
H125 (Masahiko & Kazuhiro, 1997) , H it P 7
YD BRI T UKAZ B B 7K 30 T AR P oK
TR B, FEAE T X PR R A LS 47 . Andreadis
et al.(2013) Fll Neven (1999 ) X 63 [ 4 Wi 15 Venturia
canescens FISESLZ WK Cydia pomonella Wi} FE 4 B
FA R I, B B HRE RE A R I v 00, it

FEME, FULTT UL, B AN SE R IR A B B 2
REZANERMZER 1 H SN T I ZERE ST H
REAE N — XS HLIERE J1 15 45 (Nedved, 2000) , 7
T 5 A X R o b dE SR

88 A J ) B B T R HCAE 285 TR 6 IO A I 2
Bt RIS & AR B 2 AR AR ARGl R b, V2
Y & w AR AR AR T R s B Y
M 2% (Andreadis & Athanassiou,2017) . A5 K:
WK B0 HUBRAS &) BUR N/ ING T T e
AT B ot e e, 5 R A 4y MU VA A1 a5 A S 2 f A
Ko XL R Scotinophara lurida i H TR G AR
SCUE Arimania comaroffi 5 4& i B W A9 AR A A= PR
W 5% 45 B A 45 (Cho et al., 2007 ; Bemani et al.,
2012) , B4 B U v A S 23 Bt A A IS ] B R 1Y)
TR BT REATS , OB I — 5B 53 237 AR S i,
A PRV T B e AR N BE N Ve R ) K R R AT R
B TR BTG A D IRV B A v B2, 5K
LA AR R F S A Es ks, , A BT AR
[7E F (Kostal et al., 2011) , Fii A HEAE b B HL &
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