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AR RFERE R E SN BIEIER

2n L 1,2 — 1 SIS S 1
X FH T oR4r ZWA BFEHE BEE
v 1 1 N\ — 1***
K== T % TIX7T
(1 INRE R GAE I, IWARERA F YR A EESLRE, ¥ 2501005
2. INRA R FAEY R F B, 284 271018)

# E [HHN] FTRAURFEL TR E ik Tuta absoluta AR Yt [ Fix ] RAEDM
ERE AL 5 RhE )4k it Seinernema carpocapsae All, S longicaudum X-7. S feltiae SN,
Heterorhabditis bacteriophora HO6 #i1 H. indica LN2 75535 ML A6 35 Al i ik 2 54y, 4 #2040y K i
PIFE SRR, Il —2P M T s I AR A SR A (37 A 7 g ) FXDL R S EUE
ER TER ] ERFRIUT, FlER 10 Us/HMlE 0T, 5 R Hups R 2 dOoe 35 s ik 2 % 4) Hofn 4
WG RIS A T, AREE 72 h, 2 WA 4 W4 K R R IESE T4 1 R > 88.33% A1 100.00% 5
7 PRk o i A SR TSPk, Hoh S carpocapsae All FiT S, longicaudum X-7 X B 4G IE LT
S5 81.25%1 70.73%, Y2 T H. bacteriophora HO6 ( 62.50% ) #1 H. indica LN2( 52.08% )( F = 6.702,
df =4,20, P<0.001), fEREBIAT, FlEN 10 Uslom WESAET, 5 FhE AURIRZ dodit 5 2 k%)
H72 h (AZIEBETZ 3N 100%; R 15 Us/om® BF, 5 R st H 4 4 i 24l it 72 h (R IESET- %
4 100%, H S. carpocapsae All X 3 i (%) B iERUR i (R BOERGE 79.17%, B F S longicaudum
X-7 (64.58% ) FI S feltiae SN ( 62.50% ) (F=10.176, df=2,12, P=0.003 ), [ &t ] S carpocapsae All,
S longicaudum X-7, S feltiae SN, H. bacteriophora HO6 il H. indica LN2 % it F- 7 it v85 - i 417t v 1 e
B, ] HE— 20 I R B A R, 3 RTAE S R A TR R R s SR Ak B AL S
carpocapsae All 1% 138 v 4 4% 2 &l BRI 1442 e BOR SR IR s, T 2K B 45 32 0 v I ik - 49 Bkl s
KRR FOE; RHURIRL R, ghd 0 BORER; AEYBNE

Pathogenicity of five entomopathogenic nematodes to Tuta absoluta

GUO Wen-Xiu'"~ WANG Xiao-Yu"? LILi-Li' LU Su-Hong'
CUI Hong-Ying' SONG Ying-Ying' YU Yi' MEN Xing-Yuan'
(1. Shandong Key Laboratory for Green Prevention and Control of Agricultural Pests, Institute of Plant Protection, Shandong Academy
of Agricultural Sciences, Jinan 250100, China; 2. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, China)

Abstract [Aim] To examine the effect of infection of the 2nd and 4th instar larvae and pupae of Tuta absoluta by
entomopathogenic nematodes (EPNs). [Methods] The pathogenicity of five EPNs, Steinernema carpocapsae All, S.
longicaudum X-7, S. feltiae SN, Heterorhabditis bacteriophora H06 and H. indica LN2, to 2nd and 4th instar mature larvae
and pupae were determined using bioassays. [Results] In a petri dish bioassay, infection with the five EPNs (10 IJs/insect)
resulted in > 88.33% and 100.00% corrected mortalities of the 2nd and 4th instar larvae after 72 h. Infection with Steinernema
spp. was relatively virulent to pupae compared to Heterorhabditis spp. Significantly higher corrected mortalities of pupae
(81.25% and 70.73%) were caused by S. carpocapsae All and S. longicaudum X-7 at a dosage of 10 IJs/insect compared to the
same dosage of H. bacteriophora H06 (62.50%) and H. indica LN2 (52.08%) (F = 6.702; df = 4, 20; P < 0.001). Under

simulated conditions, 100% corrected mortality of the 2nd instar larvae on leaves were caused by infection with the five EPNs
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at a dosage of 15 IJs/cm? after 72 h. Infection with the five EPNs at a dosage of 151Js/cm? also resulted in 100% corrected

mortality of 4th instar larvae in soil were after 72 h. Infection with S. carpocapsae All at a dosage of 20 IJs/cm’ caused

significantly higher corrected mortalities (79.17%) of pupae in soil than infection by S. longicaudum X-7 (64.58%) and S.

feltiae SN (62.50%) (F = 10.176; df = 2,12; P = 0.003). [Conclusion] Seinernema carpocapsae All, S. longicaudum X-7, S.

feltiae SN, H. bacteriophora H06, H. indica LN2 are highly virulent to T. absoluta larvae on leaves, which could be used to

evaluate their efficacy as biological controls for this pest in the field. Leaf surface protectants can be developed to stabilize or

enhance the efficacy of EPNs applied to leaves. Infection with S. carpocapsae All resulted in higher corrected mortalities of

4th instar larvae and pupae in soil than infection by S. longicaudum X-7 and S. feltiae SN, which suggests that S. carpocapsae

All has the potential to control T. absoluta in soil.

Key words Tuta absoluta; entomopathogenic nematode; larva; pupa; pathogenicity; biological control

% il ¥ 0t ik Tuta absoluta J& @ ¥ H
Lepidoptera 27 #F} Gelechiidae, Ji =T Fd 38 I Fib
&, B EBIAENE T EER, B 2017
AF B UAE T L X e R AR | 3 U
BZEVARE . Pudb. AR fedbfnfed s 20 24
B (AR, 5N, #—2ykEdnn

(Zhang et al., 2021 ), FaiEtkar 7z, &
AR SR PFAER ORAELE 9 Bl 40 2
FIAEY), BTN, FEFRAAEREBEN LT N
] %4 HZE (Desneux et al., 2010), FELI4hH
WA 7 B A, TE A/ T E , el
RATE AL, SR R R, —#
A AT 20%-30%, F=H & A )AL
Il 80%-100% , 2 a7 M AR HL B8 KA ) 7 o
Z— (Desneux et al., 2010; H#HZFEE, 2018 ),
I Tt A AR R A — BRI
=R RN TR At 25— K HE (Food
and Agriculture Organization, 2017 ). Z i & I
P A AR A B0 3 3 00 7 ol 28 A AR A T
FRBEM (BEBET A, 2019 ),

e TR - ik P 2B RN Sk B B, R
3 ERE DR AR TIUR I R T T L O TH SR
&, g AL BV A R ECRSEIRESEE, K
WA R R B BG4 T A T (R
1-2 cm B HF( Uchoa-Fernandes 1995; Biondi et al.,
2018 ). HAT, ekt s By v T2 2R AL 5
2550, SRR T R R AR R E N E, R EUE
FARIBEATE, FEHZS (Picanco et al.,
1998; Guedes and Picanco, 2012 ), fL2#2550 00K
WIR G B A 2 3 B0 i v i i bt 24 Pk 1

fin (Silva et al., 2016; Guedes et al., 2019; Oke
etal.,, 2020; Z=HEYEE, 2022 ), IWAXFFNE H
FERE™ AR, 359I, 5| &
FRAE MY RS . TH 2% KU S A 5 XUR: ( Zappala
et al., 2012; Zlof and Suffert, 2012 )55 [f] 8, [A ik,
AR e I 2 A 1 R A2 ) 95 4 R DA OR B 2
G,

B AU s [CJR Seinernema 5 57 /M &
Heterorhabditis 2% HUE—JE K UAE Ty . A duik
I H AT RS B IR 0 A ) RO R iR
BRI REE S, XL R, e S B & A
HPTARCER R T ( Georgis et al., 2006 ), E.) 72
I TR, R BN A S5 A E R B
i (Ehlers, 2001; Gaugler et al., 2002; Labaude
and Griffin, 2018 ), X Balc A A B i v - 1kt
R — 2 W EWIBHIGTE 7 o B0 it v i gk 40
W, ESMRMEA G TR T RENSE, kil £
FhouT 4y B 8 1 4k R (Batalla-Carrera
et al., 2010; Van Damme et al., 2016; Dlamini
etal., 2020 ), {H XS -3 v e du S i 19 e v D &
TN EIERCR v AT o 5T B HU )
A MO AN AR AR R i USR] ( Lacey et al.,
2015 ), HALHRFE AR B2 0 SO AR A7 7 22
2 (Grewal et al., 2004; Ma et al., 2013 ), ASHF5%
EENZMETIET 5 Fiegrmibiedr=mE
H [ e OO TR AT i 2 W8N 4 1 gl R
WHABBEAE T, LU0 28 S Ry B e i 2k ol
il , W B H i 2 HROR e 7 0 P g P A o 2k
S, Ay FH ) 07 FH B HR D e H 97 9 2 5t 0 P
HEEE S
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1 #R5FH*E
11 AEAHR

it 2 weahd . 4 Wz gl U
1 e 1 2R A8 AR B 27 B A ) DR AP E 5 BT 0l B2
oI 5 B 4 A AT ATE SR U= N Bl 3
FAEAR SV A 5% o PR 4] 32 R 96 T e Y 7E 5%
PERIE (26+1) °C, FHXRRE 65%+5%, b
JE 16 L : 8 D 1Y RXZ-430D & BE A TS A48
ThiEtT.

BB R4k AL B[R4k L Seinernema
carpocapsae All. S longicaudum X-7. S feltiae
SN 55 /MT4EHt Heterorhabditis bacteriophora
HO6 1 H. indica LN2 {24 #i4k i ( Infective
juveniles, Ws) SJH ILZRAE R BFE B Y fR 4
WFFE IR HI 20 s SR A IR s B 57 L &2 A OROKIE
WRET IS-RDVI v RAHIRIRG &+ (15 °C,
120 r/min ) F#5 Mo 1056 T FHER BUORAF IR E] AN
i 15d, FAERTE 95%LL F

12 5 MERRFFELBEXENREHERBNE
SE{EM

SRR IR LU AT 1, K S i R AU R 2k
A SIEREI A 100 Ds/mL AOZR USSR . TR
PZ A PEIEARH) — R PEEFRIL (d =9 em) H11Y
AT 1 mL 28 HUAR BRI, XoF B 2 T 0 S K,
FHICHE BRI FRIA 10 Sk ik m- ik 2 i 4h
4 Wy G A e, AbEEF R 10 ITs/H ., 7E4
HURE T, B—R 3R 1 em x 1 cm AYHT
S T an R A AR o FH T O BN R R L%
BT, BRI RE s AN ER, &
L 10 Sk Ak 1 AR A 12 h WIS it4 R
FETRIE L, LML 3 d; 7 d GG imn Pk
T
1.3 5 MERFRELZAIHF PEREHIE 2
B4 RBIEIER

SRR S U AU e, FTHZR A 1.2 h
56 A R B I R R Bk A 2-3 R4
FIFEAR A, BYEL 10 F, PR TR A

F 14 cm (£ 150 ecm?) MR EEHE . R s
JEL 2k 23 SIC A 300 Ts/mL 28 HUE TRk, FHmE
TSI 5 mL 2 BUEPEW (10 Ds/em®), *F
MR it S v /K . A A AL (d=2mm) ¥
STEHE, BETETRIRME . BB
TR 5 ANEE, BA 10 A (10 k4H)
—AEE . 24 h WETFGT4h AR
LML 3 do

14 HENEHRRIERLZBAX T 58 EHHE i
4 & T B ANEE R BISEAE A

KA SV EME T, FTHZHC 1.2
i e Y R RS AR 14 em
(25150 em ) WRAGTEAV+ 400 g (FK
WM 10% ), VWEEEZN 3 cm, HEEDRE 10
3k 4 2 2K B E T D o2l
ETFIE 450 Us/mL, B & Witk AP 5 mL,
Wk 15 Us/em®, X BEABIGSEEK, H&T
HERIRAA T BANC BRI IR 5 N,
& 10 L HOh—AEE . & 12 h IR 2
M HAFIE RGO, HEEMER 3 d; 7 d ST P
AT

15 HIESHT

BARGHHrdi ] SPSS #f4 ( SPSS 16.0
for Windows ), /il i K FE -3 4% I Abbott
(1925) AXKIE, HHRHKRIERT %, A
IEUEI L IE T Arcsin $4 G HEAT AR R )y
25081 ( One-way ANOVA ), FK Tukey #5546
St 2SR ENE (P<0.05),

FETR (%) = (FEHEU/HE R A5 100,

KEIEFET- % (%) = (RbBHLHFET - — Xf IR
FET-%) /(1= XFRRZHFET-% ) % 100,

2 GBRE59H

21 5 FhER 4 iR £k H X A v H AR R RO B
SEiER

2.1.1 57hE s R gk B X 5 55 I 38 0 8 i
2 HRBIBEIER B A& dAL R 12 h,
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FE AR LA i v i 2 W8 4 OF IR Rl 2R st T, H
i H. indica LN2 AbHR4N BAS IEFE T R A fik
(3.33%+3.33% ), #F{LT S carpocapsae All
(23.33%+1.93% ). S longicaudum X-7 (23.33%
+4.30% ) fll S. feltiae SN ( 30.00%+4.30% ) AbF
(F=7.414, df=4,15, P=0.002); Fifi5AbBrmt
[ HEC, A AbBRLN R AT T, (AR
ERARE (F<2.630, d=4,15, P>0.076);
AEFE 36 h, #HBET R 60.00%LL F; b3
72 h, ZHHIET-H YL 88.33% LI L, Hi S
carpocapsae All, S. longicaudum X-7 I H. indica
LN2 £k b B ) 4] AS IEBET - 353k 95.00% LA
(Bl 1),

100
€ s}
NP
~'3s 60l
¥ 5
1 E
R 40 +
5 8 —— SC-All  —o- SL-X-7
® S 20+ -0~ HB-H06 —a— HI-LN2

—x— SF-SN
O L

12 2I4 3I6 48 6IO 7I2 ‘
Af/E (h) Time (h)
B 1 5FERRKRELERIIEFIAEM
BT 2 4 AR IESE T2
Fig.1 Corrected mortalities of the 2nd instar larvae

of Tuta absoluta treated by five entomopathogenic
nematodesin the petri dishes

25 (%) FaRANE AL B E 25
(P<0.05, Tukey ¥:56 ). K 2 [f,

Asterisk (*) indicates statistical significance
(P < 0.05, Tukey test). The same for Fig. 2.
SC-All: Seinernema carpocapsae All; SL-X-7: S.
longicaudum X-7; SF-SN: S. feltiae SN; HB-HO06:
Heterorhabditis bacteriophora HO6; HI-LN2: H. indica
LN2. K[, The same below.

212 S5%hE RRIR L% B Xt 557 I A & A0 i
4 EEAGHMBIEER 5 FhE UL BT
BRI 2 i v ik 4 i 22 AR EE 12 h 1
KEIESET- MR T 10%, SAOHE TR & %R
(F=0.446, df=4,15, P=0.773); AbF 241,
S. longicaudum X-7 X} 4 & %24 B G IE AL T
IR 57.50%+4.79%, . % = T S. carpocapsae All

F1 H. bacteriophora HO6 ( F =4.265, df =4,15,
P=0.017); At 36 h, 5 Fhekdix) 4 #8234
HEPMIEFET R IL 70.00%0A |, AbHifa) 22 5
A (F<2.718, df=4,15, P>0.070); &b3f
72 h, FIAZENT 4 A YR IESET- 3Ry
% 100.00% (&2 ).,

100 ¢
90 ¢
80+
70 ¢
60 r
50+
40 +
30
20t
10

0

—— SC-All —o— SL-X-7
-0 HB-H06 —— HI-LN2
—%— SF-SN

1 2;1 36 48 66 7‘2
i (h) Time (h)
B 2 5 fhE KRR XE IR I A & A i 4 60
Z A A [E AL R E R ESE T &R
Fig.2 Corrected mortalities of the 4th instar larvae

of Tuta absoluta at different time treated by five
entomopathogenic nematodesin the petri dishes

2.1.3 57hE Hym R £k X 1% 75 I A 35 70 8 I i
SEROBISEIER 5 RPER HUE R oM SR L 2
Tt W R A R ESE TR ONE] (3 ).
S. carpocapsae All #b Hi {1 I 4 1E 5E 7= & ik
81.25%%3.90%, 3 T H. bacteriophora H06
M H. indica LN2 4t # ( 62.50%+5.31% Fil
52.08%+4.17% ) (F = 6.702, df = 4, 20, P <
0.001 ), 5 S longicaudum X-7( 70.83% = 3.90% )
M1 S feltiae SN ( 68.75%+3.29% ) bRV A i 3
25 (P>0.05),

22 5 MERFRELAXM A hEMREHE 2
R4 AV B FEIE

5 P B He SR st e i v i 2 0%
41 S TE A6 T 3R i A BN i) A i T, ) —
ALFRE ] T 2 LR e i 25 5% (F<3.143, df
=4,15, P>0.046) (& 4), 43 12 h, 5Fhki
X 2 WA A IEALT 3R/ NT 23.33%; Ab3E
24 h, 5P 2 WA MR IESE T 3 Tt
3 53.33%LA Iy 4bFE 72 h, FACHEAH 2 #B4hH
FIFE IEFET R 3k 100.00%.,

KIEFET-H (%)

Corrected mortality (%)
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100 ¢
a

< 80 ab
A°\: T abe be
X E
ch—é 60 r c
M B8
LE a0
53

Q

o -
iﬁg 20

o}

13 S P S N : .
SC-All SL-X-7 SF-SN HB-H06 HI-LN2
B AR R ZE ML 5 & EPNs trains

B3 5MERKRESS RN EFRIAEM
BRI R R IESE T &
Fig. 3 Corrected mortalities of the pupae of Tuta

absoluta treated by five entomopathogenic
nematodesin the petri dishes

EPN: ELHURIEZ A AE B[R SRR A B1A) 2 3%
%% (P<0.05, Tukey #4), & 6,
EPN: Entomopathogenic nematodes. Histograms with

different letters indicate significant difference (P < 0.05,
Tukey test). The same for Fig. 6.

100
S 80t
—'s 60}
’]«ég 40
e § —— SC-All —o SL-X-7
e ‘g 20} -+ HB-H06 —— HI-LN2
Q —x— SF-SN
0 1

1|2 2I4 3|6 48 6IO 7|2
mE) (h) Time (h)
4 5T HRIRLG BT Frh &S 2 6
A E L ER R ERT R
Fig. 4 Corrected mortalities of the 2nd instar larvae

of Tuta absoluta in the leaf at different time treated
by five entomopathogenic nematodes

23 BEHERFRLEHN T EPERZ R
4 & Ph4h B FNAE B BISEAE A

231 5 ThEHFEELE R ERFR BN 4
WERGHMBRER 5SFERAURELE T+
bR 4 WAL R IESE T R
b B ] A T2 T T, Rl — A BRI AN ] 2%
HELEEZF(F<2.324,df=4,15,P>0.104)
(B 5), AbFE 12 h, 5 Fpgk dxd L1 4 J4 22

L A BIE RN 12.50%-25.00%; 4FH 36 h, 4%
AbFRA] 4 %A R IESE TR 75.00% A
b AbPE A8 h, 4 B RN IESET 5
T 95.00%.

100
90 -
80
70 +
60 -
50+
40 +
30+
20 -
10 +

0

—— SC-All —o— SL-X-7
-1 HB-H06 —— HI-LN2
—x— SF-SN

12|24|36 48|60|72|
if1E] (h) Time (h)
B 5 5 ER KRS B X 15 50 M 480
Z A A [E AL IR R E R ESE TR
Fig.5 Corrected mortalities of the mature larvae

of Tuta absoluta in the soil at different time treated
by five entomopathogenic nematodes

Corrected mortality (%)

KIEFET-2R (%)

232 BENRHRFRELZ BRI TEFEFREH
IRARRBSEAER 3 AT IR X 3 R A
i I i R TESE TR AN[R] (141 6 ). S carpocapsae
All Ab B IEFE T e i, ik 79.17%+
3.29%, BFET S longicaudum X-7 ( 64.58%=
2.55% ) 1 S feltiae SN (62.50%+2.55% ) Ab¥i;

S longicaudum X-7 5 S. feltiae SN Xif -+ 4 il )
WIESET- R RE 25 (F=10.176, df=2,12,

P=0.003 ).
100

—_ a

e 80r T
Sz : b
—'g 60+
gg 40 |
H 8
®E 20f

O

SC-All SL-X-7 SF-SN

B HUR LR B &R EPNs trains

E6 SHENERBREBEITEPEMN
BT RIESE TR
Fig. 6 Corrected mortalities of the pupae of Tuta
absoluta in the soil treated by entomopathogenic
nematodes with high pathogenicity
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3 itig

AN [R) 7 HOREAS ] B H i D 2t i SRR M A
TEZE S, BEXTREAR T H 06 8 2 2 7 2 RUFP 28 02
FIFH B HU 5t 2 a2 B 36 3 LR R
(Lacey and Georgis, 2012; Shapiro-Ilan and
Dolinski, 2015 ). AHFFEIERY 5 FhEE HopgJiLk
1 S carpocapsae All, S longicaudum X-7. S.
feltiae SN \H. bacteriophora H06 F1 H. indica LN2
Xof At k4l B R RE T . FERSFRILAT 10
/M A FARFE 72 h, 2 W4l ORI 4 %8 204 i
MIBET- R Ik 88.33%% LA L o Z2 Al H 3
W75 577 19k Spodoptera frugiperda (#2445 4%
2020; Guo €t al., 2023 ), 1% Agrotis ipsilon
(Yan et al., 2014; 5KZIRAE, 2015 ) HIHHHE
Loxostege sticticalis ( =13, 2023 ) A4 HXT R
T 2 ) H s s, R IR 4 R AR
- 3 v B s i 2 o R A A Y T (A5 BRI,
2008 ) S 2k HUEE Rl f AR E R ( S IE A,
2022). [FI#E, FEISMREF i v e 40y R 2 0 2
ZME BN L R RS S R, WS,
carpocapsae. S. feltiae 1 H. bacteriophora 7£ 3 h
A EE 63%-86% 114l H1 ( Batalla-Carrera et al.,
2010 ), S yirgalemense 1 S jeffreyense 7£ 60
s/ AT X4l B EOAE A5 15 98.3%-100%
( Van Damme et al., 2016; Dlamini et al., 2020 ),
X L 2 R B A AT i 4 O B g i Hidl
U
T A AR T e v N IRE Y, B
BB RS T E SO RE (HREE RS,
2022), XYM H BN T — 2Rk B IR 4544 .
EL i Ji 2 Ul AT T B R N R I B 45 A
BV Bk DG . AR AE R, TERIAE B 2%
R, 5 M IR AL AT RV BOR BN AT
ARSI Ah HL, RSy 10 Ds/om® B, 5 Fh
2T R A UM EE SRR 100%, X 5 FE S
LS R FA—3, S carpocapsae fll S.
feltiae REAS 4 AR 37 A= 4l L, 7E— 7 ) 3
M (6.8-25 Us/em® ) X&)y st 7= A 45 1 SOAE LR
(85.7%L4 I ) ( Batalla-Carrera €t al., 2010; Van

Damme €t al., 2016 ), FHILAT UL, B HOpg R 2k
LA et T8 gt 742 7 i e - e 4y R R RS T
AAESEBRR F B H S 2k ) 32 W T B B

R BE . W EEFDGRRAE ) 52, o [ FHE AR
KPR T i — D5 TRl bl v
SRIL RS, IR AR sk, AR A i - T
PRAPFIANPTZE R F . FRIKF L KA IR HMR
TR LR L, % B i S 2 e e oD B 19 1
Ty FHARAR A B

EL Ha o S ) ] —FE AR 3 U ] A Y

BESIRCRANR], Xof i A R AR A AR T4

( Wakil et al., 2022; Guo et al., 2023 ), & 5T,
5 Fofr B SR T EROR 2 0 M ) B R AR 1
T4y, B Ui I Dt 1 iy 1 A 4 TR
B FE R, FEGESEARF R AATTO (0
AN S R { N 8 e o 1 1257 N s =8 11 -3 ]
T R A 2 T i o B TR Dy 4y A M S T
JEREAL IR, LS SRSL G Wi A8 3t
HIfANE . (Grewal et al., 2005 ), H7IGZk AUt
T e 1 1 S ROR LT R/ ey, Hrp
S. carpocapsae Al X 3w i i 75 A8 R B i
RYIBICHIE 79.17%, FATEIIELL 4 122
g gh AL, @HE A 72 h N, S
carpocapsae All X 14 rh 2 244 du i) = YL 3ot
RIE 100%, FWIICIE A v e L2 DL
2 AL i o R R AEAE L S carpocapsae All
W1 ELA e R 80 4 2 AT e S PR T (EL7 Ak
X — 2 PR B A T B iR A IS, 5k A
1) PR S 2 B — U R (T A,
2023 )o ASHIFSE B YR 15 21 X6F 7 i s - B 1) 1
FES12k L S carpocapsae All, [RIZk T 35,
HAE - i HHBA KRS, Wi, Wi S
carpocapsae All [ % 7 i v it i 1 S B 2%
1) A1 RACRAE A i — 2D AR, A B Ik il R 25 i
TR I gk 577 2 AN AU S T L ) S R S A

Zx LR, 5 AR HUK R4 I S carpocapsae

All . S longicaudum X-7 . S feltiae SN, H.
bacteriophora H06 I H. indica LN2 X} 1 2 /i
T kgl s BARGF B E R, AT — 25T
LT B) By 2 350, 38 S B & FR) i T £ )
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R B a4 UM TR B 3K ; S, carpocapsae All Xif
3 Al ORI R ), B iR
it v - e - 498 B RS T I
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