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[ B 0 ] WA B a7 T B IR ( Evergestis extimalis Scopoli, 1763 ) 1 Mt HUJi AN - 195 R RS, iz s A4
VB 1R B BERR VAR o [ 512 DR BR BT 1) Ty 7 3o P A 4y o 28 28 N B 4 9, DA TR 22 A ol 5 7 4 i Sl FR
1 198 HH TR R AE K A i 2 4 3R 3, 45 B I A 2 S xDNA-TTS J2 F1 AR AR 43 B 26 5 6 B 0L T8 R 12 it e Il i G
X% A SO o [ 45 5% 16 L BT R 5 1+ B (Mucor hiemalis, 1903 ) , 3 B A= 1 19 55 P 355 35 56 02 5% [C 78 245 B
B e BE T (SDAY ) 55 5% 5 |, 12 DXt [ 75 020 M M ) e 359 — S B0 77, /b3 9 d 5 2.3 4 Fil 5 i 4 it Bt
FET- 435000 71.78% , 49.44% , 46.51% Fi1 28.89% , H A= Yk 2 bifi Hof [H] 1) 1 2E T 3 R 5 322 BR1 B 76 1R 4 i 75 30 3
HP0E 2 i 4l R 8 dJF , LG, 1.02x10° #8F/mL, LT, 3.73 d. [ 4518 1% - B 5 (M. hiemalis ) £ T 7 10 52 25 165 (1)
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Identification and Pathogenicity Evaluation of Pathogenic
Fungi from Evergestis extimalis
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Abstract: [ Objective | This study aims to identify the species of pathogen on the carcasses of Evergestis ex-
timalis Scopoli 1763 larvae, thus providing theoretical basis for biological control of E. extimalis.[ Method ] In
this study, the infected larvae of E. extimalis were isolated and cultured in laboratory, and the optimum medium
for the growth of the strain was selected according to the mycelial growth rate and spore yield.The pathogenic
fungus was identified by morphological characterization and rDNA-ITS sequence analysis, and its pathogenicity
to the larvae of E. extimalis was determined by impregnation method. [ Result] The isolated fungus was identi-
fied as Mucor hiemals, and the optimal medium for growth was SDAY medium.The strain could infect the 2"'-5"
instar larvae of E. extimalis ,the cumulative mortality was 71.78% ,49.44% ,46.51% and 28.89% respectively af-
ter 9 days of treatment, and the infection rate increased with time.After infecting the 2" instar larvae of E. exti-
malis for 8 days, LCy, was 1.02X10° spores/mL, LTy, was 3.73 d, respectively.[ Conclusion | M. hiemalis has bio-

control potential of E. extimalis.
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[ A 5% 72 S ) 1 7 v 30 P U ( Ewergestis extimalis Scopoli, 1763 ) SCFR ] & 85 Jil 208 MBI 724325 1
J& T3 H (Lepidoptera) , B i £} (Crambidae ) , 3 #7 1E V FL (Evergestinae ) , 1 30 WY M5 J& ( Evergestis ) ,
T BN R A S H AR Ty A v AR T AR R ) B M R L AR K A T
FOR I SRR S T AR 209 LA F 38 8™ B Y 28 Dr A 2R T 7 bl B M o L2 A ) 2 DL & A
W BTG R 2 2O L TR ISR b DA HOms IR B i S A SRR 1 Oy O
HAAE ™ BB R 32, 5 HLB7 6 i A A4 A 24 b Bt — pl T e AR 2477 AR AR i Bt
PE, BN ARG B T AR L 2R A RGP C 23] 7 — 5 R, P PR — M & I
B IRER B G A ORI E T A BE (A0 AT i ] B B [ LR A o — 28 AR T H AR R
BEUR, BRI B O AR A SR B Y 3858, (1 B e R i 2R e T, e T v A 8 1 4 B e e R 5 e 2
o BLBY B, 2R B B JRUI TR 7 36 APR T HUTT T, 2 R0 I B AR T R AR R D B AT A T
I U 15 AL RN A2 BN A R T2 TR EIER YA T B A PU LS 5 (Frankliniella occidentalis
Pergande) 4 150 £ A1 5/g 3Kk A6 PR T AT 3R R 90, 7632 HUR AR W) B i vh SRS T AR B i8R I 2 Rl
1 5 Shehzad 55 W5 3% WA 7042 b 1) 1 42 W it vk S i3k 2 O [6] 1t FH 7 25 1, 33K A 1 (B 71 ( Beauweria
bassiana ) Fl 45 7, T L% A5 B8 (Metarhizium anisopliae ) ¥ /N2 Wk (Plutella xylostella) 2 #% F1 3 %y 4y MU A #4055
WEET) . BEEERE) IZMTE HR A, 204 T oW s 4 T 138 Sh iy sk iR s 3, 36406
B e —LE A H HEE E AXCH H R A AR Heitor ™ N H W8 (Mamestra brassicae) 4l LA A
BB — R BEEAE % BB (Mucor hiemalis) ; Reiss 2% 7R B (M. hiemalis ) Xt =i B, (Ar-
temia salina ) A BORTE ; Konstantopoulou /1 Mazomenos" P\ 55 5 I HORE S 32 08 ( Bactrocera oleae ) Wi Al
LR i (Sesamia nonagrioides ) %) M43 B3 %) 6 Ff B HUE IR U TR, 10 2 B 2 ¥Rk VR B 55 (M. hiemalis ) XJ 1
g SE U ( Ceratitis capitata) % BAT BRI B iR ROCR . Konstantopoulou 45" 5% & ¥k 1+ BB (M. hiema-
lis SMU=21) A B ) B 2% S 1 o [AS BRI U0 A R0 ) B IS DG T 1 7 v B 9 2 T A DL Sk
R IE o [P R 14 Bk [ 0 ) AR AP 5 DA 1 4 Al [ e 1 1 9 B SR 0 1) T i b B A 0 ol P A - G 8
AR R T — BREOR B R AR AR B ITS 431 S i o HL o3 S A, AIF S TR R X T 7 v B A 1Y) B
o, LU A= B R OB 2 0 B 4 R B AR 4R
1 MR5ET*
1.1 il HERIERE

TR U T O B 5 P EOR AR R S IR R K4l BT 20 “C LN 80% HY SR R SR
12 RREENS B4

Z:% Hallouti %" J5 125 , K SR 1Y T 7 S BEP MR 40 11 3R A5 A 0.3% W BR SN ) Z8 1R /K Vs W v T
BF 1 min, #2345 OB 28R K M8 4 DR A G H B A JC B IS AR — U SR I R 35 o i Ui
HH T 22 B A0 I 7R AR 5 P PRI B 22 A T R T PDA BE SRk I 25 CREFRFER AR 3 do
PRI TR 22 PR AT B PDA -, At 11 52 4k 4 WS TP T4 “CUKFE TR AT o
1.3 REREEMNEEEFEME

M 8 Tt 5 5 (3R 1) v i 1 H i PO I L T A Ry 3 3 DI S S (i ] o B im AL i T ik
FIRDE (d=8 mm)HeFh T2 B Fe 5o oy, T 25 “CHERA G AR 3 d, B RWE W IE LA I 538 3k
D P % B TR BB 3 R A, 15595 6 d S FE LI A5 T /K BEN A1, 4 220 A kg, o
AL B, TR WA T BRI RO O
14 RFREERENEEFENE

WOE AL I TR T R DF (d=8 mm) R0 T PDA M, B KB a5 B Bl A IR B b, T 25 CHE IR AR HE
F22~3 d, ZFLRR AR I gL AR g )5, DG WA R TR ARIE A , 2 BB TR S0 T, Wb Jt i ik A 7
LR RIE



- 1114 - UL PN a4t

F1 HiEFERERT

Tab.l1 Test medium and its formula

45 Number i F 34 FX Medium name R FRF > Medium component

A TEM IS I 5L SA medium AAPEERY 40 of/L, BERFES S oL, Bl 20 /L, pH [ 2R

5 JEECHFIE Crapek—Dox medium FEHE 30.00 ¢/L, K,HPO, 1.00 /L, MgSO, i).so /L, KC10.50 g/L,
NaNO, 3.00 ¢/L, FeSO, - 7TH,0 0.01 /L, %l 20.00 ¢/L, pH H 2&

C HEDEE RSN 97 CPA medium IR 10 /L, HIATHE 40 o/L, BUIR 20 /L, pH H 24

D PDA #3375 PDA medium 5 Y200 o/ L, MM 20 o/L, 55UiE 18 /L, pH A %A

" T HHLTHFEIE Rose Bengal medium RS0 gL, %ﬁ%ﬁﬁ 10.0 ¢/I.,KH,PO, 1.0 g/L,Mg594 0.5 g/L,

1/3 000 F JINHELL 100 mL/L, B5JIR 18.0 ¢/L, pH H #&

F 1% [C AT MBI I BEFY SDAY medium HIHIHE 40 /L, BEREF 10 /L, 35 R 10 /L, 3G 20 g/L, pH H A

G B R SR 4 B BIE PPDA medium J R TR 200 o/L, HIETHE 20 oL, B R 20 /L, Bl 18 o/L,pH A4

H T REE BRI 3R YEA medium HIHINE 4 /L, FELEE 4 o/L, 22 200 10 /L, 35015 20 ¢/L, pH F 4R

1.5 REEEMS FEYFLETE

JH CTAB "4 BB R 2 X 2H DNA i3 ] EC TR 38 H 5149 1TS1(5'-TCCGTAGGTGAACCTGCGG-3") |
ITS4(5'-TCCTCCGCTTATTGATATGC-3" ) #:47 ITS-PCR ¥4 , 5[ ¥yt th 4 TR WA R TTAEA A4
Mo PCRY™ I SRR ITSIITSA 51945 1 wL B DNA 1 pL.PCR MasterMix 12.5 wL.ddH,0 9.5 pL,
JR 25 A8 £ 95 “CHIZEME 5 min; 94 “CAEME 30 5,57 “CiB k 30 5,72 “CHEH1 90 s, 30 PFEFR 72 “CHEH 10 min.
B PRk T LA T A A BRITAT A /A T

Vo TRIAR 9 13 290 D 2 45 R 4 52 % GenBank A% 8 77 81 550808 2 v, 64T BLAST B, DA rv e B[] Y P A
= B FF, R MEGA 7.0P {4, #e BRAR 327, 3217 1 000 IR bootstrap 15 , ¥4 i Z 4t & & # (Neighbor
joining tree ) R IR AR FEAT /3 HETE
1.6 FEEFRNEURMENE

A A X 32 D00 56 A B e %o i e S T O 4 o O M . IR TR R B FP T SDAY AR, 25 “CE Ak
W36 d, 0% TAE G M 10 mL B E K IE B (5 0.5 mL 0.05% i1 80) YEBi# 1-, 4 /2 2045 1 1 14 22,
AR R VR, P LR 3 BOR T Y 6 WA BE A 1107 #1F+/mL, 10 mL TCH K K (& 0.5 mL 0.05% it
T 80) 7S X R . SRR BUA AT AYINE . B 2~5 B4 i A FR2IF W 2520 s
Pei BT B A F A FE R 8 (8 emx14 emx5 em) W, LUHTEEAY (IS0 0A 9% . 4540 B 15 Skah il B 41K,
BRI AT IR B, 5 S0 T 4l BB A7 1B S8 4R A B FR 1L (d=9 em) v BEAT WREE™ UK P 6 T
2235 B RS
17 ARBFREMNEEEDFIE2 R ANSZN

W RE % 8 d BRI R A 1.6 Tk 77 Uil 6 F¥Us W B AR 10°,10°, 107, 10° F8F/mL B PRI , S HRW) 45 K
N 2 1 2y HOIR AR TR VR FE A= IR TP 20 s, HARIT G, F3% & R S 0t e B s g et 4%
ARFE 1S S Ay, T 3 IR HE R IE S gl BB T O R AR T 4l B RIB G R
1.8 #HEAIE

FETZ R HUEL

E%TI“%E%E = m X 100% (1)

1 - X R R
FIH Excel B A , SPSS 26.0 FRAFHEATAL B AT, GEHAb BAY L pd) R FE TR BT SE T,
SRATG AT R BOE b SO Pk, i Graphpad prism 8.0/E[&

2 HBREH

21 FRREENEEEFERIE
P 1 3 2 m] L g D B B P B A 8 AR SR AR LARBE AR I o RIARTE I L IR 2L (SDAY By
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FLIL PPDA B 32 B i 22 Kk 8088 | h 8855 1E CPA 3555 3L PDA 5553  YEA B35 5 i 22 R i 3k
B S IR B A HAl s SR 5L o, BARAE SA 53R LRI G R S rh K 4 2% T
F2 HEMKEAFEZEIMNEERS

Tab.2 Colony morphology of strain on different media

R F: 3 Medium B KIEZS Colony morphology

TEMBUERE TR SA medium PVE 0, ARG, AR S0R Th %8 57
LG FR I Czapek—Dox medium PRIVA (60, TR 22 W DR B0 TR B, SR AR 2R T AN 5T
AR R IIR R 772 4 CPA medium V& TR, B 22 SRR IR e, BRSO T
PDA 553 3E PDA medium VA 0, 2 TP 0% AL, 5 P BRI 5
FINHELLEF 5 Rose Bengal medium RSN R At RV INSUE 38

B FCH AT MRS W BEE SDAY medium T 6, 2 B0, R EUR, h 55T

HE MRS A4 W3S PPDA medium PR (0, TR 22808, BB %5
R BUIE R FR 3 YEA medium [P ASEEN - E U G IE Y G L INBIE 25 5

A TERYBUIR G IR s B G5 QS IR0 C A A0 W 2 FURBRIE 55 9% 25 5 D PDA B R0 s B i IV 2115 97 3 5 F -« % [ 4 M
DIRWERETY 5 G - 3 PR D48 S A WE TR  H: B R IR B R 0k
A: SA medium; B: Czapek—Dox medium; C: CPA medium; D:PDA medium;E: Rose Bengal medium; F: SDAY medium;G:
PPDA medium;H:YEA medium.
B BERRAEARRE R E RIS

Fig.1  Colony morphology of strain on different media

EE [zl 2 F)fﬁ s %%EK Igji%?‘%giﬂg EI B H Ki#/(cm-d”) Mycelial growth rate
%ﬁﬁﬁ*ﬂ?}@%ﬁf%ﬁ i %*ﬂif PP- s30f I 753 8:/( 10" spores'mL™) Sporulation yield 1 3.5

ab

DA B5 323 AR KO b, 5 2.81 em/d,

SDAY K7 F= 51 CPA 55373k 2, K 4 5]
9 2.80 em/d 2,71 em/d, B I TG Wi 3 25
EODIIEDRAR T LN R S R I )
0.50 cm/d; 557 6 d J5 95 I B A 7E SDAY 15
IR eI R R, R 2.9%107 1 F/mL,
TNHELT B 3535 K PPDA B g2 56k 2, 70 il
2.8x107 ffF/mL.2.25%10” 4 F/mL, £ [C 15
FEHE R AR, M 0.06X107 3 T/mL, " PPDA SDAY CPA PDA Czapek YEA SA  RBC
FANTHAEE SRR B, G R R IEAS . B2 BEBRTEAR IR R b A R R ek

E&EE&FE@E s JZ@;J’#: SDAY iﬁﬁ%%j\]m Fig.2 Comparison of growth rate and sporulation
ERE SRR yield of strain on different media

2.5
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=
TR/ (x 107 spores-mL‘l) Sporulation yield
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22 WEERMEEFFHE

PR PRAE PDA S FRIERT SR 2~3 d, B 224 (o, 1 1 P BoIR, h e) 20, Uil , TR 7 IBIE (T 1A 5
TG W AUEE T WL 3 T R 1 22 T, FRAE A 57 B TOUAR BOIR I 728, & i 3 0 7, 96 7 [
L BIE (F1B) o MR LAEMEREER , 2% Bl ST, 010 e o B R R

A:THVEIEZS s B PDA R IR Ik FIRMRIE AR 0 T2 ;b 079 5 o FLBEAE s d - L E AL T
A : colony morphology ; B : morphology of strains on PDA media;a:mycelium;b:sporangia;c:sporangiophore ; d : sporangium.
FI3 o I B A 2 A

Fig.3 Biological characteristics of pathogenic fungi

23 WEEENSTENFETE

i 3 U453 535 bp DNA 581, #5828 NCBIEUE [ (55 5% 75 : OK427267) #E47 BLAST LUXT, 4551 5%
53 Bk 5 R+ B8 (Mucor hiemalis) %5 IV FE 51 (9 [R]J5VE 25368 100% , M- RGE L B (K1 4) , R IE RS
M. hiemalis B H—25 , LFERF 100% , 45 G TS 2E TN TS 7 FUAH R 4307 , Fe 00 8 i 0 R+ B8, 18
PRg5 QHOL,

Mucor hiemalis (MK804340)
Mucor hiemalis (MT279287)

Mucor hiemalis (MT573485)
100

QHO1 (OK427267)

16 Mucor fusiformis (NR111660)

Mucor souzae (NR165210)

86

78 Mucor irregularis (NR172288)

Mucor luteus (NR120224)

91— Mucor endophyticus (NR111661)

Mucor moelleri (NR111659)

Pirella naumovii (NR155626)

0.020

Kl4 T ITSIFHIME IR bR QHO1 RGL & T 1
Fig.4 Phylogenetic tree of strain QHO1 based on ITS sequence
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24 REEENERFES T
AR ] i X 325 ) 56 A B e X 1 A v
Y 06 ) P O M, 45 R R - TR R QHOL
X 2~5 W MBI —EEHW ST, Lh2. 4%
Al R ], &) BOE T B AR Sy A (o al R AT
BB, RB R 2~3 d, AR EE A G
W2 AR T3 (K15) . R3PR, R
Qb B T 7 e B U 25 i 4l L B AT
R T T B AR Y5 3~5 RASIE
WA BT AN R 2 R AR
7~9 K 34 B 4154 B BRITAE TR T
35 25 5 5 AR 4l 1L v i &y HOx PR R
TR, DL 1107 #0F/mL 0 T4 3 9 d )5 2
Wy i AT AE T R 71.78%, 1M 5 ¥4 4)1
H LA 28.89%
=3

ALBAEREYI G CLD BRI AL C 235 B, D 438
A, B:healthy larvae; C, D :infected larvae; A, C:2" instar; B, D :4" instar.

Fig.5

ER

i o R S A )y e A Y IR

Infection symptoms of Evergestis extimalis larvae

FHEIEBLERAR R EEEHAFESRR TR TE

Tab.3 Cumulative mortality of Evergestis extimalis larvae at different times after treatment with Mucor hiemalis

FITFET % /% Cumulative mortality

W] Instar

3d 5d 7d 9d
2% 2" instar 32.37+0.86™ 59.32+1.87™ 62.66+0.92" 71.78+0.62"
3#% 3" instar 25.56+2.00" 35.55+1.47% 41.11+0.56" 49.44+0.56"
4% 4" instar 10.46+0.42 18.68+2.10“ 37.17+2.35" 46.51+0.88"™
5% 5" instar 5.57+0.57 11.75+1.03“ 21.67+0.96" 28.89+1.47"

F PR B bR ; [RS8 R AR AR RS 810 0.01 KSF R JE 3% 22 5% AR/ NG “FBE IR 0.05 7KF T T8

Data are mean+SE.Same capital letters indicate no significant difference at 0.01 level, while same lowercase letters indicate

no significant difference at 0.05 level.

FhT P16 RN 58 P R 2 o i 7o i B R 2~ 5 4 4 U B N TR A RS , SR AU TR0 St BB

80r .
—— 2% 2" instar

g o0 8
S5 3
e ¥
e 8
L35 +
me 3 e
Bk E 20 Bk

Q

1 3 5 7 9
G K fd
Days after inoculation
60 1
—e— A 4™ instar

& E &
L L

[
me 3 e
BR £ 20 BR

=

Q

1 3 11

§ 7 9
Feth G R¥ud
Days after inoculation

Ko
Fig.6

Cumulative mortality

Cumulative mortality

60r

40

20

a0r

30

20

1 3

1 3

—— 3 3" instar

 p—1

5 7 9 11
Feth G R¥ud

Days after inoculation

—o— 5% 5™ instar

5 7 o 1
Feth G R¥ud

Days after inoculation

IRt B 1x107 /™ mL A9 A8 % X5 Ty A b T s &0y e Y 205

The virulence of Mucor hiemalis at 1X10” spores/mL concentration on Evergestis extimalis larvae



- 1118 - UL PN a4t

BT 2 B 1 dJE M BIAETS, 3~5 dAE TR K AT, Bl S Wk - Fa , R 9 d e AT
T2, BIMLIESE TR 5K 66.7% ; 12 YL 3 4 1 d 5 M BUR TR FE T, 1~5 d B KA, 10 d J5 & EBAET-, &R
A IEBET RN 47.50% ; 42 Fh 4 W 4l 002 dJ5 00 WL L 11 d J5 (IR 4 B3R T, BT IESE TR Ny
41.28% ;5 {4 AL PR 3 d S5 SRR HLAE 1~3 X IR B AT 3R 3 TALBRAL , 11 d J5 4 i 3B5E T, Bt
IEBET - H AL 28.50%
25 AEAFREMNEEEDITFE2HRHHNEN

B % 20+ B A AR G B[R] A RE A, ¥ 7 5 0 1] 7 TS P 2 i 40y Y LC BN AR RS 3 S R
X} T e T P 2 4 40y U LG e A, o 1.38X10° 1T /mL, X442 Y5 8 K5, Xof [l 7 W3 P U0 2 i &)y L )
LCyo35e/IN, 2 1.02X10° 1 F-/mL (38 4) 5 ¥ T8 X0F 1] 7 7o 320 M7 62 2 0% 4y T LT, I 5 32 o vl 32 1 1
A5, N0k L B AT 10° 8 /mL B, X6 a7 7 0 B 2 9 &)y ) LT e i, R 3.73 d, T Y R
BEM RN 10° /i /mL I, [ 75 s B 2 40 dU iy LT, 5K, R 6.74 d, WK 5.

4 FTEBEXNEEFEMIIE2 ML RELC,

Tab.4 LC,, of Mucor hiemalis against Evergestis extimalis second instar larvae

Ifa]/d CIIEyiy . 95% ﬁfﬁﬁrﬁ]/(spores-mfl)
LC,,/(spores-mL™) . .
Time Toxicity regression equation ’ 95% confidence interval
5 y=-2.0814-0.339 1.38x10° 2.27x10°~5.15x10°
6 y=-2.10740.362x 6.61x10° 8.64x10%~2.22x10°
7 y=-2.22040.397x 3.88x10° 4.91x10*~1.23x10°
8 y=-1.599+40.319x 1.02x10° 1.14x10°~5.18x10°

R5 HFLIEBXNEEHATFE 2R BT,

Tab.5 LT,, of Mucor hiemalis against Evergestis extimalis second instar larvae

e/ (spores-mL™) Al 5 - 95% HEAF X [8]/d
Concentration Toxicity regression equation 50 95% confidence interval
10° y=-2.658+43.208x 6.74 5.77~9.05
10° y=-2.22742.761x 6.40 4.61~8.80
10’ y=-3.0094-4.118x 5.38 3.97~6.01
10° y=-2.48444.346x 3.73 1.26~4.66

3 iR SLR

Bl B A KBTS A Re A A 2R R, B O ARXE ™ A pok , IR Rk
HBii6 B AR R A PL I A B B RR D U 0% T I R 4 v 2 ) FH B S D L TR i A 7 3 AR W i i Y
FERHE AR L e, T A v B AR A AR MY DR SR O B = AR DR A T 7 S PR 4y
TR B BAR B T — AR R B, 255 B A 25 Mo TR W) B8 TR 1 B8 (M. hiemalis) 38 b A i [C 7
U 95 SO P 45 SR 8 WY T AR X T 7 e 3 B T 4t A IR B0 7, W i 4 A —E B IR AL
o WI935 R SR e 4 v R R B B S RS R AE M 6 A I L v A o A A
%% Q527 (Aspergillus nomius Q527) A= K Fe LG 7y PDA 557 4 XIUE 98 & B, SDAY 1 7 5
ST T AR T MAXD170705 AE K K27 i 1) dicidh 15 5 3, Al R IR I G 7 0 Bk L B R i R B
Fe H AR SR I S A, IR, VF 20T 90 2 B B MU I L 2 bl H 3 JUR BRI B TR RCR™ 1 KR
ViR Y ) B B FRARAS 3K [C LB 18 (Metarhizium rileyi ZYSP190701) , F 1xX10° #6F-/mL ¢ i 35 Fh 55 b
BRI 3 WA 1L T A5, ) YRR AR 100% 5 (] E A543 B ARAT 4 Bk HUAR LTI TR /N5 ik i) 7
1, 1aH 2 B 4 R TR0 /NS AT A — E B ) HL B AR BEI 8] B 2 T R, AR A RS Z AR A B
HE 5 F [CEF R T (Nomuraea rileyi) X RHEUR 1 (Spodoptera litura) 8] HURT S 77 B A 30 B R T 2 0%
g R R GR  m , AIRERAE R S 3

R B 5 QHOL 75 2 PN B0 o] 77 1830 7 0 2~5 4y B 3447 0 77, (B0 i % 4 iR e s8R AN,
W B T 2 1% &) HoI TR R T R BE D . AR R IE 4 fl - SRR I CHMA-005 X 45 U (Ectropis
oblique ) ) 1111 LC,, Fifi 12 Y4 I 18] 0 3k, 52 BUBEFE b TH i 345 7 fF [ 25 i 4 3 W1 3 IR & 7R GZSF-1
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XoJ el 5 AR 2 5 4 HUER 7 ORI LC, J2 1.02X10° 48/mlL, Bifi £~ 77 VRO B 19 T3, 4 JHURY LT, 46
MR FE N 1x10° T /mL B, 4l U LTy, ok 3.03 do ASAIFE A K BE % 28 VR = 6 55 42 e o [ A B K, o
- T BT T A R B A 2 8 &0y A L R A, AE AR YA 8 K S, X T i v M 2 4y ) LC e/
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