LW AR 2023, 32(1) : 56-62
JOURNAL OF BIOSAFETY http; // www.jbscn.net

DOI: 10.3969/j.issn.2095-1787.2023.01.010

F th g B 28 T e 57 8k &l vl iR Bove R B
FH [ 1573 763 380 R

SAEALT, sk AR, R, IR
"PERLXFHSEF R, R EELEFER T AT 100193 ; 2w E R LA F RA YR AT AT,
wW)Il AR 610066; ) Ak B R R LA F R ERFLAT, S & & T 530227

[ H) oA i B B I 2 th B I6 55 ST A SR 225 [ D718 ) R & N S A T ()RR AR 25 5 0 7 1 %
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W 2 R ZE LT P 5B 9 R 5 R I 1 e FH 7 RN RE R R B, [ 45 2R ) Steinernema feltiae SN, Heterorhabditis bacterio-
phora HO6  Heterorhabditis beicherriana Cherry 1 Oscheius chongmingensis Tumian (R YL R SRk 3 4 72 h SR I ESE
JE LC4 4510 22.13 .36.54 ,60.01 F1 1369.4 TJs « larva™ ;{24% 6 #& 4l HL 72 h J5 FYBBE ¥ B 1.Cy, 0500 18.67.31.25.45.52
11 897.28 1Js - larva™, SN . HO06 ,Cherry F1 Tumian /i & B9 5AEEFCHT ] 72 h; FAEEFEH = 100 1Js -+ larva™' (Tumian /i 5 BR
Hb IRAEBOERIE N 900 s - larva ') o F oK A HUG & 7 07 Us - B MR, TS 16 d AYREIE B HE0R 5
65.80%, [ 4510 JAEMRT R T, S, feltiae SN i F 12 SN 5 by 57 M 1) 50095 0 550t , Shc HHE ) A 1 997 3 e b 0 70 v o
HH ] oK 6~ 8 I3 i 3 e e 2k de =Wl 1 A BRSO IR 1
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Larval mortality and field trial effect caused by entomopathogenic
nematodes on Spodoptera frugiperda
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Abstract: [ Aim] This study aimed to utilize entomopathogenic nematodes ( EPNs) against Spodoptera frugiperda in maize fields.
[ Method ] Four different EPN strains were screened, and in laboratory, their toxicity, lethal times, and dosages were determined on
the 3rd and 6th instar larvae of S. frugiperda. The effective control dosage and field effectiveness were tested by spraying the nema-
todes into corn bell mouth at 6-8 leaf stage after sunset. [ Result] The lethal concentrations (LCs,) of Steinernema feltiae SN, Het-
erorhabditis bacteriophora HO6, Heterorhabditis beicherriana Cherry and Oschetus chongmingensis Tumian to the 3rd instar larvae of S.
frugiperda after 72 h were 22.13, 36.54, 60.01 and 1369.40 1Js - larva™", respectively, and those on the 6th instar larvae after 72
h were 18.67, 31.25, 45.52 and 897.28 IJs - larvae™" , respectively. The optimal number of infective hours for SN, HO6, Cherry,
and Tumian was 72 h, and their optimal lethal dosage was 100 1Js + larva™' ( except for Tumian which the optimal lethal dose was 900
IJs « larvae™ ). The best field application dosage was 70,000 IJs « plant™", at which the corrected control effect was 65.80% after 16
d of spraying. [ Conclusion] Among the tested strains, SN had the strongest pathogenicity and the greatest potential as a biological
control agent against S. frugiperda in the field. The nematode spraying in corn fields has the best control effect at the stage of 6—8
leaves and the 3rd larval instar.
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L DTR K Spodoptera frugiperda ( Smith) i H
YN (Sparks, 1979) , J& 8548 H Lepidoptera 7% 1% F}
Noctuidae KR I JE Spodoptera, %M iT Y HUHE
JE P, A A AT 3 K 100 km ( Day et al.,2017)
FEYR T AT A K 500 km ( Johnson, 1987) ,2019 4F 1
H Mg AR E = mE e (2= 1L5%,2019) ,
FURAE)—AF H I [6) 504 O 1 8] 3 s b HE LA
FIHILIX 20 204 17 (2 EEAF,2019a; REKIRAE,
2019),% 2019 4F 10 HE Y BB R EVERT LR
AEJLAFIX IR 1000 24 E (Z A, 2019a) .

BN OO FA BAHAE )0 MR AR SRR AR
—SKMEHOP- 4 S0P IR IA 1500 KL, 5 AT 3k 2000 £
K7 (Johnson,1987) . #HEELL 80 ZFMEY) BE3E A%
FAENE, INE K Zea mays L. =5 Sorghum bicolor
(L.) Moench %+ F Setaria italica (L.) Beauv, K.
Glycine max (L.) Merr. . KF Hordeum wvulgare L. /)N
Z# Triticum aestivum L. JKFG Oryza sativa L. HJE Sac-
charum officinarum L. M Arachis hypogaea L. 3%
Beta vulgaris L. FEHhhi Lycopersicon esculentum Mill. 2y

A8 Solanum tuberosum L. . [13% Brassica spp- FRAE
Gossypium spp. MHHL Nicotiana tabacum L. H 75 Medi-
cago Satwa L. B AT E Pennisetum sinese Roxb . I &
Digitaria sanguinalis (1.) Scop. Ffi¥%. Eleusine indi-
ca (L.) Gaertn. 77 F} 5 Sorghum sudanense ( Piper)
Stapf. 55 (22 E ¥4 2019b; £&55,2019; Montezano
et al. ,2018; Sparks,1979) , AT [ 1) 5 1 57 7% bk
ML T4 , B2 O KB (5K # 55, 2019) ,
B[P 0 b NG 5 SR I 122 2 T e
TR R 2] A0 % (Day et al.,2017) , B3 B
K FARA LA,

R SRR ARIRE 2 E 2R FHREEI T 2
TS M, H A A0 o, 28
RGN (LS S TR 2R A HLIE S | Bk T R R 3k
5 ) Ko Br S5 RV AT L e 425 ) B b 5 32 08k, P ) i
PR, 30% F04% - Bl BUBEF 57 (SC) (5% 4

- EEFUKFLF(EW) 5% B 4k - U IR K S HiCkE
FI(WG) 4.3% K - WYEEEFLih (EC) (6% B4 -
FURBEETE ) (SC) |5.7% 4 5 B 2k 1 2% Y IR
HAERLH (SG) 34% L% - WARHURIFR (SC) |
14950 L - 755 SRR R PE R (CS) A5 /Y I I B7 i
ORI IR 80% LA b (KT8, 20215 EHTEE A,
2021; 4455 ,2021) , A B, HY T 51 57 40 1

SR K B U BE , LI ) P 2 0 35 AT PIL I AU
I R A TR 45 14 8 1Y) XUHE g | 22 3 T 3R S5 8 B 1Y 41
T oA HOFR A AT RS0 7 A A ) R 8 1 T 245 2 e
AP (RaARAE,2019)

FIEC B o™ . A 00 75 06 1l 50 60 A e A 24
o R R B MU M e A A A
SNEA I B A Y B AR R AR TR AR 2
SR BTT IR L BT R, £ R R B B
I 4y B 2R v ) W TR PR, Q3K AL AR T Beawveria
bassiana ( Balsama ) Villemin Bb42 B £k, 4% & &
Metarhizium anisopliae ( Metschn.) Sorokin ICIPE 78
W LB I ICIPE 41 BF#E (Akutse et al.,2019;
Garcia & Bautista,2011) G FaFT B Empedobacter bre-
vis (Holmes & Owen) . 71z 4 ¥T 1 Bacillus thuring-
iensis (M FEAE,2019) 265 5 A7 A 4 Y 25 e, 07K
ik BA BRI Telenomus tenuicornis Thomson MR 3 7 AR
Trichograma chilonis Ishi (2= RN ,2019)

E 1 Ji 2k L (entomopathogenic nematode
EPN) JEA WA 25— RS/, BoA JoHa it |
A )T, A A 3 AR A FEE R
bR RIE R AR N SRR N TFRET R, 5T
b EHg | ] R A AR P S dE A (Griffin et al.
2005) , 5 HAR P Y2 20 T 3 W] 4 T T3 L BB TE
48 h P L 55 o ST (Andals et al., 2012;
Gaugler,1990) . 1F Jhy I5r i =k 52 3R HR =25 i (AR oH )
Bradysia odoriphaga Yang & Zhang ./\NHL3 J§ Agrotis
ypsilon Rottemberg % 1 FH=RIK Mk Spodoptera exigua
Hubner ) 1 W EHEE & & B B G 3 R 59 A= By By
AR R AL SE GRORANE . H AR E B A R
Ak 7= i (XA & %, 2002; Ehlers, 1996; Kaya,
1985; Kaya et al.,2006) ,

BEXT R A, HETE 3 ARG ) 1 LR
A SR B BRI (5 &R ) |, AN : Steinernema rio-
brave 1F 500 1Js « larva™ ' Fi& F24£ 96~ 168 h, &7 F
HYBET R IK 90% ( Alejandro et al. ,2018) ; FE 7/
FF4 . Heterorhabditis bacteriophora e 750 s - lar-
va ' Fli MR YL 48 h, ToiF R L S, feltiae SN iy
FRTE 400 1s + larva™ SR TR Y% 36 h, o7 Ak
HS. feltiae 0663PG it & . S. krussei 06571 it & 1
200 s - larva™ 4 T RGE 72 h 200 % 5T 8 4))
BT IE 809% LA b (BRI ARAE, 20205 171k B
4% 2021; Sanchez et al.,2019) . H wi&E W, H [R] b
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FH B Ui 2 g pIFFE 4R aE A UL B g S 4 A
Yy e 57 M 1Y) 2 PN R T 200 AR e R 2%
[ SCRREF IR (X A1 75 55, 2023 )

ABEFEIE T E N C R ALY S. feltiae SN i &
(LT TRiFR SN fh &) (H. bacteriophora HO06 iy 2 ( LA
T RTFR HO6 i FR ) R i A 7 i Ak v B ARl R A R
WL R = aife e K H
beicherriana Cherry e VIR R FR Cherry m ) . Os-
cheius chongmingensis Tumian it 22 ( LA R @ #K Tumian
W Z) (Li et al. ,2012; Liu et al. ,2012) 3 4 Fr2k
ZAT R BT S GRSk Rl 0] = A EH Ji) it FH B AR
5, LA Ay ) h B H 3 it 4 S 95 3 T e B3 1
RV A s o ST AR IN 2 R e i
1 #REF*E
1.1 L RIERIRF

. B 2R B SN HO6 , Cherry I Tumian /i
o SN FI HO6 i R [ #EDs 2 i R R A
FRZN ], Cherry Al Tumian & Z B A E A0 K2R
M52 e St = B JF RIS IR Galleria mel-
lonella L. KEY % 4 CIAA A

1 B e 2y U T R AR R s SR A
FRAF

PRI ER [ ol KA B S 2 2 S =
PROE(PRBERHESE, 2016) , MIZSL =AY A EH
PP L] 7 i (X B s AR B ,2017a)
12 BHFERELANESIETIELSHHNERNELAN

BUEAE 90 mm Ki FRMLA T, BENLER A 2 JZ )8
4R, A 1 3k 3 5% 6 1R HL DT Mk 4 L, AR A A B
AN, A 1 mL & HUGBIFIR . BRAREE 30 ki
H3ANER,

SN, HO6 F1 Cherry /iy 7 [ 26 HU B VF W 4% 0.5,
10.20.50.100 IJs - larva™ AY57 4, Tumian 5 R AR
HUEPRWAHE 0,100,200 ,300 600,900 1Js - larva™ [
R e 3 F1 6 b ST Rl L, 45 24 hoid
SRAET RGO ELZE 72 h, P58 AS [a) 5] o
H ST IR & A BOE R ) 510 5% 48 h SET- %) HUEK
S, I 5 A [ 59 X e S Ik 4l R AR e T

SN HO6 F1 Cherry /i Z [ £ HUB PR HE 0,100
s « larva™ 57 &, Tumian & £ 2 B TFRIZ O,
900 IJs - larva™ FYF 4 AR YL 3.6 0 M 0% 1% 1%
G B 24 hIgSEAET R4 AR, ELA 72 h, I E
AT 00 AN [) 2 G Fsf T 149 288 P X 5 s 53 722 ik 4y 1l

g7,
1.3 EBHHEELHE SN REXMEM I EHL R
HH i8] B 8 3 R

HH [R]B7 i6 8 R R e AE ) VY44 T T R
POV B2 BE F KRB 5T 7 B BHSE Mk 47, Skl £
AL 5 T B2 600 m?, Hhik 24 4>
INDX, 43 6 S Ab B 28 U A o B AR oK 01
3757779 H5ENE R GIE/E 0 1w,
3w.Sw. 7w 9w IJs - 7)) , BHAb 4 NEE HEE
LAS/INX B/NX 132 BR(22 BR - 477" %6 17) , /)
XA 23 m?,

PR K i Rl AR PR 162, 4 Fh % R 52500
Bk - hm ™, BRATHE 25 emx70 em, BT 22 ¥k,
5.5 m, FEFHEHE] R 2020 4E 11 H 3 H, B KA 6
~8 FrIIF (2020 4F 11 A 18 H 17:30) 45 1 YRt
SN fh FR = F KM — i J5 (2020 4F 11 H 26
H 17:30) 2 2 YRt ] 751 & 2 FoRmI i e il
JH 3WBD-16 #U9 f1 AX HL W 55 4R 5125 . TRk Lk
HETFWE 15 mL, IFEN 0.15% L4185

Jit FH B s i e R i St S 4.8 ,12,16 d R
FHW™ I8 H S BORE PR A e S i | Lo i ZEFF
B R | B SR A 44 bR, /N IXRE A 220 B,
/INDR PN £ SR BB B B R/ INTT A8, BE TR/ X T
BB Fe LR A A ] PR ROR .

HOETOR 3/% = [ (214l Bk - 24 )5 4
) /25T HEL ] <100

RE A A ER 2 % = [ (255 2 HER 228 F0
TR FIER ) /7 (1-25 W T 9GER %) 1100
1.4 HESH

K HI SPSS 21.0 et #k it 1 gt b, 24
[] FL 5K Duncan’s B & M 227, 2 4R LR
R SL 0 NS L

2 ERE55W
2.1 #EEEE AEFEH 4 TR RFEEL R
B SR 3.6 W4 HMEBEAN

SN HO6 I Cherry fifi & 43 | 7E 5.10,20,50,
100 1Js - larva™ 55 T X 5 5700 3 .6 i 4) He 48
h (R Y T 45 UL 1A AR 1B, i B e, Bk
3PP R YL R Sr 4 i 48 h, 7R 100 1Js - lar-
va IR YL ) B o

A 1C A] A1, Tumian & & 43 5 Z£ 100,200 .
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300,600,900 IJs - larva™ 3 F X Bl 57 7% 18 3.6
WA 48 h AL IEFET R IICT 40% .3 14 L i
IEFET-Z 53 58 0.13.33% . 13.33% . 20.00% .

c\clooABSN NS
M_.Q“SO M‘E
N o= al =
1 £ 60 H g
R 2 R £
}-‘_—1-840 }"‘:‘l"g
¥ 5 ik@
5 5
O 0 O

Nematode dose/(1Js - larva™)

Nematode dose/(1Js - larva™)

30.00% ;6 #¥ % H M EFE TR 4358 0.13.33% |
16.67% .23.33% 33.33%.,

N o
b % 100, C 344l 3rd Larvae
§§ oy % 80 8 64 %)t 6th Larvae
T
N B E
|| BT
NE | ¥ 3
\: =
NE s}
- o

100 200 300 600 900
iR

Nematode dose/(1Js - larva™)

20
=i e

100

E1 4MERKRELZHARRLEFNENEM IR 3.6 #54)H 48 h WIKIERTE
Fig.1 Corrected mortality of four entomopathogenic nematodes against S. frugiperda 3rd, 6th larvae for different infecting doses
A B:SN HO06 # Cherry RN 3.6 ﬂ?’?\@]ﬂﬂ/‘]ﬁﬂ:%t%,c . Tumian i &%} 3.6 ﬂﬁﬁ]ﬂﬂ’]&ﬂ:%ti,
NE/NE FABEFRIRZ Duncan IERIIRTE P<0.05 K F- 2257 B3,
A, B: Corrected mortality of SN, HO6 and Cherry stain against 3rd, 6th larvae, respectively; C: Corrected mortality of Tumian stain

against 3rd, 6th larvae; Different lowercase letters indicated significant difference at P<0.05 level by Duncan’s test.

22 tHEFIEFREEEHEN 4 FHERFELR
TR 3 1 6 WA HEIEBSRA

H4E 2.1 9455, SN HO6 F1 Cherry i 22 7E 100
1Js « larva™ 5l & T 42 Y J1 85 5 ; Tumian & & 7E 900
s - larva™'a il MRY SRR, R, 4 FPgk HUR
[F] 42 G s [ X 55 1 5 2 0k 3 1 6 e 4l LR U
N S B A e R AR A D R R R T

B2 7,3 Bl R A2 Y 3 R 6 1 53 7 ik
414 SN i R 24 h B ARSIESE T 2531 56.67%
F160.00% ,48 h Bf — 3 MR IEFET- R AP AR T
100.00%,72 h B Z5 SR AHTA] . HO6 26 i & 24
h B IE FE T 2R 43591 433.33% 1 36.67% ,48 h
AR TEAET 3R 50 1 A 73.33% A1 80.00% ,72 h i}
FIMEIEAET R % 4 100.00% , Cherry /i 5 24 h
A B IEFE T 4331 24 20.00% F1 23.33% ,48 h
FRE IEFET 24391 K 40.00% 11 46.67% ,72 h B} 1)
MAEFET #5352 70.00% 1 80.00%

Tumian 5HZRALE 900 1Js - larva™ W& N iR YL i
T3 R 6 W4y, HAG IEFET R B 5 Bt ) B4 388 o i
B TEARYE 24 48 F172 h I3 3 4h AR IESET R
S 23.33% 30.00% F1 36.67% ,6 #3411 R TFAE
TR H 26.67% 33.33% 50.00% (F 1) ,

AR 2 TN 1 T RLE 4 Fhdk B re tH Rl e 1=
YR FE I A 12 S i 18] P, il 42 4% i TR 384
2 R YL AR, Rl TR R g B AL I AE TR

St

e+ SN (3#%) SN (3rd) o HO6 (31 ) HO6 (3rd)
~@ Cherry (3#%) Cherry (3rd)
- SN (6#%4) SN (6th) -+ HO6 (6#%) HO6 (6th)
-+ Cherry (6#) Cherry (6th)

100

aaaa

80

60

40

RERT%

Corrected mortality/%

20

0

1% Bk (8] Time/h
B2 3FEHRKELHAE 100 IJs - larva ' FIET
AEE LT E I E 2 T4 AR EFE T &

Fig.2 Corrected mortality of three entomopathogenic nematodes

against S. frugiperda larvae at the dosage of
100 IJs - larva™! for different infecting hours
R NG FhEF R EZ Duncan IR TE P<0.05 /K225 038
Different lowercase letters indicated significant difference at

P<0.05 level by Duncan's test.

# 1 Tumian & FR7E 900 IJs - larva' FIET
AEME AT E T B it R R A AR EFE T2
Table 1 Corrected mortality of Tumian stain against

S. frugiperda larvae at the dosage of 900 IJs - larva™

for different infecting hours AL Unit: %
Z Y Instar 24 h 48 h 72 h
3% 3rd 23.33+3.33b  30.00+5.77ab  36.67+3.33a
6 #% 6 th 26.67+3.33b  33.33+3.33b 50.00£0.00a

RBAE N TR R MR . FAT AR/ NG F8E R824 Dun-
can ERITE P<0.05 KPR BE,
Date are mean=SE. Different lowercase letters in the same row indi-

cated significant difference at P<0.05 level by Duncan’s test.
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23 4AMEHRFREEZHRITEEA R 3 6 i
HERNEN

%% 2 .78, SN (HO6  Cherry Al Tumian ffy 5 2k H
Y B 5T MK 3 4 72 h JE R EOAE vk B
(LCy) 45 h 22.13.36.54 .60.01 £ 1369.4 1Js -
larva™ ;124 6 #&40 HUAY LGy, 7391 18.67 31.25,
45.52 F1897.28 1Js + larva™' , ik 4 Fli2k duxt w5 07
3 {6 1 4) HU B 7 58 55 % 4 . SN i Z > HO6

LT >Cherry i Z&>Tumian & .

24 HEERRRBELE R EEEBmEEYNE

ANTRI R SN i 72 2% A BEOGT R 4t 57 74 06K B
RRCR R 3, SHARIMEEL, HZY)E 4~16 d, %
FIEAPRR R O R TR, 22455 16 d BF,5
AL RS BAEAE 25, Tw s « B >9w s
c R S5w s - BRT S3w s - BRT > 1w Is - BT,
SN fh R mFIHE 7w 1Us - B ALFRAIHZE)5 16 d
WEIE Bl 8503k 5] 65.80% o VE(HL, 756 A= 4 B i 1 1
[i] B AR A

R2 ATMERBERE AWM EM IR R EEF N (72 h LCy))

Table 2 Lethal toxicity of four entomopathogenic nematodes against larvae of S. frugiperda (72 h LCs,)

ML i AR i B MR A 2 Slone+SE " FHE ik 95% EAR MR
Strain Instar DIOpesEs LCyy, /(s « larva™) 95% CL/(1Js - larva™)
SN 3% 3rd 2.457+0.391 7.080 22.13 16.57-28.81
614 6th 3.223+0.554 5.925 18.67 14.33-23.47
HO6 3% 31d 3.128+0.429 9.494 36.54 29.69-45.73
6 1% 6th 3.131+0.146 5.224 31.25 25.41-38.89
Cherry 3% 3rd 2.314+0.376 3.054 60.01 46.01-85.37
6% 6th 2.371+0.349 2.412 45.52 35.51-61.14
Tumian 34 3rd 1.613+0.427 4.933 1369.40 836.65-5259.8
6 1% 6th 1.896+0.415 3.370 897.28 640.31-1757.01
R3 LM feltiae SN o 7 X F ith &3 B Y H (8] B3 18 20 R
Table 3 Field trial effect of S. feltiae SN strain against S. frugiperda
M#)R 4.d Hizh)a 8 d IR 12.d 2R 16 d
4 days after treatment 8 days after treatment 12 days after treatment 16 days after treatment
R, DR RERTT BIEm REm RIEm M
e R R 2 ZAN e AR R AR R AR R
Dosage Number before (k-Bk1) Corrected (k-BkY Corrected (k-BkY Corrected (k-BkY Corrected
treatment Number after  decline rate Number after  decline rate Number after  decline rate Number after  decline rate
treatment of live treatment of live treatment of live treatment of live
larvae/ % larvae/ % larvae/ % larvae/ %
1w 0.146 0.085 20.18+5.34¢ 0.100 26.50+4.90b 0.086 23.80+6.18¢ 0.076 28.45+4.58d
3w 0.160 0.095 21.94+9.53hbe 0.120 19.87+4.66¢ 0.080 33.39+5.44bc 0.076 39.28+2.32¢
Sw 0.170 0.095 27.77+4.69h 0.120 24.11+7.59b 0.080 39.78+9.82b 0.066 45.96+3.37b
Tw 0.150 0.070 37.55+7.51a 0.076 45.81+2.83a 0.056 53.16+4.36a 0.040 65.80+4.66a
9w 0.170 0.085 34.47+6.88a 0.100 37.33+9.43a 0.076 43.51+8.96ab 0.066 48.88+8.66b
7K Water 0.146 0.110 0.136 0.116 0.110

F P B R pR DR . RS/ NE TR R 28 Duncan KR TE P<0.05 KF 285 B3

Date are mean=SE. Different lowercase letters in the same column indicated significant difference at P<0.05 level by Duncan’s test.

3 Zit5iTig

ARBFFE 2k dt SN HO6 HI Cherry /i & 7E35 57
LA ) e S50 B b 57 1 gk &)y AR ] 72 b, B {3
FEFI 100 1Js - bR BT 4 A IEAE T
RITE T0% ~100% ., Tumian fh 22 LR YLHD L
4l A 72 h P ERAEBOER A 900 s - larva™ 1
1EFET-% 50% , HAitiH SN & & (R FAE7 =0 Tw
s - ¥ iiH)S 16 d BB EBSCN65.80%

2 HLU SN FI HOG6 iy 28 X B b 53 ¢ Mk 1) EU BB A
FHE A RIS R 7% ,2020) . ABFFEANTE TXF 3

larva™

6 W% 2l B4R G RORRIRE (S 1 2 AR e ) [a] Y
WL, LI RIS S 627 . /T 1 I 2 %
2 ok FOR MG F RN, 3 4l IR U R
THafe® Bk A RAELIEREKE 5~6 it
I SR TF A6 BN BRI, 5 47 PR 26 B 77
B, EEAK 6~8 it IFIE R 3 W 4) iUk A v e
N RERE IR X 3 1 4 B EE A, I BE
G4 S R P ] (R B 6 % 2l (JT T 5
FZHY 6 4 R) U B oK, W FOR G iR, 4
HE WA 2 SRR T 056 B2 19 6 14 4y A S8R e 5] 2
R ], dRESE 5 MRS HT
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ABFFEHE ] T A 210 % 4y s Al Ak Al i 44 19 /)
FF2E B Tumian & 28 (Liu er al. ,2012) , &K R /MT
A5 S /T R TR HORE 3 U B LR
AN EATIR Y B AR B A TR] AT RE X R b 5 7 gk
I E S W BOERCR . IMFL RN F2F 2
FhILLE AN, 70 I8 T8 FUFF 1R & Ochrobactrum 12
AT Bacillus , 754 2270 33 AR B AN, WFFE R
B, /N B EHFF R Ochrobactrum tritici 5 M RE ZE /05T
W Bacillus cereus X} Tumian i 22 R EURBER A
ARSI (Fu & Liu,2019) , 1M 5/ T£8 g A (%
e HURNAL —Fh LA T, 3 R T & OCHTH & Pho-
torhabdus 1R T H J& Xenorhabdus (8 & 5.4,
2021) , WS EBL, /NFFJE £6 HL Tumian (& F X Kb
W& Galleria mellonella 1.4, 85453 B Tenebrio molitor
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