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Identification of a Metarhizium strain and its pathogenicity to
Spodoptera frugiperda(Lepidoptera: Noctuidae )
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Abstract: [ Objective] The pathogenic fungi against Spodoptera frugiperda were screened to enrich the resource of
entomopathogenic fungi in Guangdong for S. fiugiperda biocontrol. [Method] Fungi infected S. fiugiperda larvae were
collected from corn field in Licheng Town, Zengcheng District, Guangzhou City, Guangdong Province. The strain were
isolated by using conventional separation and purification method, the species was identified based on morphological and
ITS-rDNA sequence analysis, growth and sporulation of the strain were observed on three different culture media(PDA,
SMAY, and PDA medium containing puparium powder) , and the pathogenicity of the strain to S. fiugiperda larvae was
studied in laboratory by immersing 2" instar larvae into serial concentrations of conidial suspension. [Result] The patho-
gen isolated form the infected larvae was identified as Metarhizium rileyi, numbered as GZSF-1. The type of culture me-
dia had significant influence on mycelial growth and sporulation of strain GZSF-1(P<0.05). The growth rate of the strain
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on different media was 0.76-2.10 mm/d, and sporulation was 0.33x10°-21.67x10° conidia/mL. The strain GZSF-1 had
good adaptability to PDA medium contained puparium powder with the fastest growth rate and largest sporulation. The
mortality rates of the 2™ instar larvae caused by infection of M. rileyi strain GZSF-1 increased with the rising of concentra-
tion of conidial suspension. When the concentration reached 1x10° conidia/mL, the median lethal time(LTs) was 3.030 d.
The corrected accumulative mortality for 2" instar larvae after 7 d was 100.00%. The regression equation of the pathoge-
nicity of strain GZSF-1 to 2™ instar larvae was y=-4.426+0.737x by using Probit model. The median lethal concentration
(LCsx) value of strain GZSF-1 to 2™ instar larvae on day 7 was 1.02x10° conidia/mL. [Conclusion] The pathogen strain
GZSEF-1 isolated form the infected larvae was identified as M. rileyi. It has potential biocontrol effects against S. frugiper-
da and worth further research.

Key words: Metarhizium rileyi; Spodoptera frugiperda; identification; biological characteristics; pathogenicity;
Guangzhou City
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(A9 2 ) B 1l 53 % 1 (Spodoptera firugiper-
da) WA FERAR 41 2% H A Bk T 1Y B R Rk
T, Hgh B T R R R AR
S TS FE SR ARAE AR ERHE N 30043 F
FEY), JUHXT £ 2K 1) fé % ™ & (Casmuze et al.,
2010; Early et al.,2018;Montezano et al.,2018;Z
Pe4F,2019; K& ,2019) . FUHLBTACEK T20194F A
RICE VRS SR, 2 B AT A X W A E
2608 (AR AR ) , RFILH IR (L E 55,
2019; BK MR, 2019; £ &%, 2019; 17 % = 4%,
2019; 445 ,2020) o [ ARG S B Y SR AF
SR DX, 2 B AR R A A A R
—, B SRE . SEECETN20204F 1—3 A T R4
AU IR TSR VB B Bk =X
ANEL (T ) 9 T oK B4 P A A — o B30 1) R M A
DN 4y HL T g, P E) & AR R TR R AR
P AR A SR U (5 R 45, 2020) . H AR
by B PR B 4 T2 B A~ AR 24, (EL 3 B AR A i
A2 0 N 78 AR bR AR i s 7 L i fii 3
PR AT 3B I HEBE (Yu et al., 2003 ; Rios-
Diez and Saldamando-Benjumea, 2011; Carvalho et
al.,2013; 257K P-4 ,2019) o I FH L AU J B B T J
“PLENR B 2ROl F BAE Y PG R DR —
WIEHES AR 2 12 I G T B, R SR
1RFR I A o TRI B, X U MBI IR DF ST AP R
A A SR AR T ] b A ik L e D LB R 2R IR DA
HBFIATERE , AT HESH A YR R BFIE S5 R, XF
e b B3 8K 1) T ARS8 B 4% 2 A HE 244 ] (Shah and
Pell, 2003 ; 5K #L 4 F1 /R £1E[1 , 2014 ; Rivero-Borja et
al., 2018 ; FRJTMAE, 2019; 54545, 2019) o [HTAAFSE
i | e [CSHME T (Metarhizium rileyi) (JEFRSE G B
I 1 [ Nomuraea rileyi(Farlow) Samson | ) 78 tH 5

RN AR 12, 12 s o B 7 0k B AT I Bl 55
Ho Y F 5 L B (Sanchez-Pefia, 2000 ; Martins et
al., 2005 ; Fronza et al.,2017; Erika et al.,2018). &
e if , S5 VG R LUV | R A [ 5K 221 i DX JR] 3
B34 I H SRS T WS IR SR T 1= 4 1 e 5%
Ik 41 H1 (Ordoéfiez-Garcia et al.,2015; Mallapur et al.,
2018; Shylesha et al.,2018; Cruz-Avalos et al.,2019;
Sharanabasappa et al., 2019) , Ji H 2 394 &)y He 14 2%
& % 4% = (Habib and Patel, 1990; Ruiz-N4jera et al.,
2013), —SEA ARG IR, aEHE I Y I
SRR TR 3 B PR Nm-07 , PR X B b 57 782 16 2 1 41
100% 4 ZFE AT #1245 H T 1857 T % (Bosa et al.,
2004) . [P IS IR SRR TR 7 373 0 b £ 13 1 11%) B
SEWIEE 2D, IE M o iR AE Ao 3. P 5 45
(2019) FEREHL BT RIR AR Z WIHRGE T = F 48 E KA
X% BT &) U 2 A T X SR [C AR B TR A T
SNBSS E , LA R B (1.0x 104 F+/mL ) (Y 3¢ Fo 440
R ZY SP19070 42 5 3y 5% I3 41 1R, 7 dJm Bot
RiK100%. [ AP V)AL HET, )R B A b 5
b M i AT b B R A A R E D BR
FRZR G55 (2019 ) 4RE 4325 H T 1 574 et e 32 23
I TR R AR TR A, i oA DL LAt AR DGR o 438 - [ #U0fi%
TR ) S R R A ] SR FH L 53 B850 6T ) ) el DX B 7 e
110 TR P R 1, T A e 4 P A SR SR L TR R A 43 S 4l
1k, R FHIE 25 24 5 8 FITS-rDNA 51 4341 X6 g J L
PRHEAT S , W G SRR I, I X i L B A 1 5
R S HOUT R b 5 A I 2 1 40 R R B0 1 AT IR
DL T AR A b I B U i L R, T R
A BRI LR W R SR A
1 #RERE
1.1 #HiHEREERES SER

T AR A R T RAT M= X
PhIE AU ARA RO BB 11 2= 5 287 R oK
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(Zea mays L.)FaKR I, 765250 2% H K iR SR A ]
Fr AN, R FEPb = B0 5 HE S S50 = AR S 1t
R, = NSRS IRE (28+1) °C, A X B2
60%~90%, YJEI WL : D=14 h:10 h,

B O S TR R F AR AT N T X 7
B K R B 1 M 4y PR A TR A TR
FRFRIL(d=9 em) , 76485 TAE & P R EHR IR
P T SR PRI 2R 3 P 1 22 20 M B IR g
et (SMAY ) 35 5 58 (22 2P M40 o/L R IR10 g/L.
T bR E 2 /L IHAR20 g/L 7518 7K 1000 mL) , T
JE(28+1)°C, Y& HWIL: D=12 h: 12 h, Y:FE58E #3000
IXFTE IR FE A R 55 . Bigse din , Pk 1
TR SR IR 3R 15 d, 80 B Al Ak 0 T Rk
AR FE T20% H Y, T-80 CokAE T IR H .
1.2 BEEEFREEWE

W3 B AR O TR AR S Sl e ol T A A A
Bl (PDA) 5 77 3k (TH 442 5200 g/L 2 K520 /L.
BNE20 g/L ZE187K 1000 mL) . SMAY 3% 35 5 A 7R AN
Ml B MR I 5E B PDA R 77 KL (FEPDA WY , $5 45100
mL i1 A 0.4 g B b 57 7% Bl 52 8y R ) |, 45 35 5% 5 pH
P HIAE7.00 8535 2 B IR (28+1) C Db
HIL:D=12 h: 12 h JEHEEREE3000 Ix (1 1H RS2 46
530 do SRHDGE R (Axio Scope Al, Zeiss)
FH 4 HL 8% (S-3400N , Hitachi ) WSS 1 & T A8 4R 1E
FEALZE R RN o3 A A0 T A A B S 4, H A R
O AR A S, AT R 20~304
1.3 EHSFEUFEE

DL B 3R A5 B T PR 3 D ZH DN AR AR AR , 2R FH L
B 5 ITS1 (5'-TCCGTAGGTGAACCTGCGG-
3")/ITS4(5'-TCCTCCGCTTATTGATATGC-3") 1 T
FRITS-rDNAJF 5 PCRY" 14, PCRIZ MK Z 50 pL:
[-5™ 2xHigh-Fidelity Master Mix 25 uL, DNA AR
1 uL, b RS 14452 pL(10 pmol/L),ddH.O 20 uL,
YIS 98 CHIAZTE2 mins98 °C 105,55 °C 15 s,
72 C 15 s, #HAT35MEH ;72 CLEMHIS min, PCR)™
Y1261 % B G W R JC Hh Dk G 0 /5 326 b s R R R Bl AR
WEARABR AT .
1.4 BEFENEREDFISFENTN

Z TR WHRI S5 (2010) A 5125, 853 B AR A 1 1R
FR3 3EF T PDA . SMAY FI7 Il i 72 PDA K5 55 &
SEAR L (4885 3R 3R 15 mL/IL) , B TR EE (28+
1)°C WL D=12 h: 12 h JEIESREE 3000 1x A 1H
EE A R . BRI — A, 3R E
5. SRR RS dE I IS AR,
AR A K E R (mm/d) . $557230 dJF, 1

EA26 mmP) K BT AR B V% D 2 2112404 T
B B, 32 A A 10 mL K B 0.05% - T - 8037 T 1)
FEAR (50 mL) 1, =35 AR ICHEL -, ASRE i BRI 5508
i E AT, R R (FF/mL) .
1.5 FEFRIE &S24 RIBR D NE

DK B 0.05% it 7 - 80345 Y Bt 1] 1.00x 10° 1,00
10°.1.00x107,1.00x 10*F11.00x 10°#1 F-/mL A5/ ke &
T B 1) 4 S TR ARAEL BV, R MR B — 1 Ab
LK T 0.05% 1 1k - 80375 ¥ Ak 38 A % i (CKD o R H
T2 My A 3 b B IR Ay Y, S BN AR R/ — B
DT 2 4 L AR R R B I T B TR
B0 sfadkil BT UEgt B R 240K B AL
JEHA IR IE AT R B 5 FR L (d=7.5 em) H £ K
T 3% (5 3/, P BT i K A R (T
WAF,2020) . KPS L) HCE TN TR iR SR
I (26+1) C, AHXT VR BE (80+5)% , YA AL : D=
14 h:10 h], RRAEFH30LL)H, 3IRE R, KL ML
7 do MACBRFEHE2 dIFGG , B R BTG SR 4 AT
B FET -4 A T R AR, R i R
22 SR AA S HE A AN R TR B
1.6 Sitsth

X 3 B AR A B B BRI TS-rDNA I 7 45 5 54 7 24
B, R BRIT 5 v T 22 (R RS K PR AR A T TS 7
H1) 322 FINCBI W 3 (https: //blast.ncbi.nlm.nih. gov/
Blast.cgi) , i i BLASTHE Jp i 47 LU Xt , 152 5 H 1Y
PARR AT [RIVRAE 1) 224~ AR AR 3 51, DA 25 [
TR = B 251, ff FHMEGA 7.0 441 322 1% (Neigh-
bor-joining method, NJ) , iz 17 10007X bootstrap s il ,
P 250 & B LR (Kumar et al., 2004 ) , 454 Hkk
TEAEYI2ERRAE , 00 BRI R G0 b

TR HU G 4 Excel 2013% F )5 , 4 FISPSS 20.0
PEAT ARBTG5 A B4l B B30T R A R
THCESET =%, F|FDuncan’ s#7 58 i 22 2 W HAT 5L
P AT 25 5 i VRS HT , SR FH Probit 7 VA TR EE
B (LTso) , 2R BHH D5 R R FA B H R (LCs) o

SRR (%) =AbFEAE T 5 R/ b B R

%100
SR IESET R (% ) = (b P ZIHAET- %] R
FE T %)/ (1-XF IR
FITFET- %) %100

2 HRESHR

2.1 HEHRBITEKERE
FET i) 28 P 1l 5 M 4 T e BT K B
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B o Rk F R 51 %

AERE I R AR sk i (B 1-AFIE 1-B) .
SR FH B TR0 5 v DB TRT 0 1 5 10 4y 1R 53 B AR AR5
JREEH , S5 A GZSF-1, ¥ FERRGZSF-143 P 2
AN FRIE BB 3R30 d, X RRZEPDA R #53E F 1
IR A, 2EAERMNE, POEBZ20F
— B 293 mmfl IR (E1-D) , T R, % =
T 12404 2 55 0R W 4R 5T S0 LASMAY FITES fin i
FEPDAR RS IR, WS IE MG I AL A6, 24
4~6 dJ5 IR, 77 905 RV A8 IR SR, 55 3R S
WA S B IR, B K SR i 6 )2 (BT 1-ER0
EI1-F). s e e, & T ESREL, R
256, By, B 22 ELAR2~3 um, K ILALRE A ; 4
AR |, RN, —SRms IR, —Im R
41, K/ K534 umx1.73 um(E1-G) , 3553 50K 5
A (EI1-H) |, #5553 7% I SR AR nLHE (E 1-1) .

fii FIPCRY 4% H 1 I AR FUTTS-rDNA 51 | BX,

5.00kV 8.8mm x4.00k SE 10.0um|5.00kV 8.2mm x5.00k SE

WP 25 3 Wos 334 B B 596 bp, 4% )T 51 7E Gen-
Bank 34 72 317 BLAST e T, 26 UK )G S8 91,
HIMEGA 7.0% HAENCBUEE 14 b He A5 21 1) 7 371
T3, 2 Clustal W £ 5 X} H - 2K ] Neighbor-joining
B R G L E IR (E2) . hE2E S, 55
PEGZSF-1HITS J3 51 [ 5 14 d5e 8 14 Ay 38 [ AR 7R
(Metarhizium rileyi NIPHM MRF-1) (GenBank % 5%
5 MK697304.1) , HITSFF AL PE I 7E99% LA I,
Wb TR B/ NP 3, SRR R IR . A B IR BRI
S S5, S8 ARG ZSF- LR 3R [ T
2.2 HHRGZSF-1/9iE 51

HH 28 1AL, 15 97 JE 25 0 3 [ 4% 188 T 1 A
GZSF- 111 T 22 KA S AEAE i 3B 52 PR PR
GZSF-17EPDARGFE 2 FARK W (710 d) P34+
HFN1.36 mm/d, 5 R 10 d) 2B KFRSA b, Ky
1.79 mm/d; 76 7R INEH5EPD ARG 53 I il A 4 o B e

10.0um5.00kV 8.8

| EME R KRR EE R SEHE
Fig.1 Symptoms of infected S. frugiperda and morphological characteristics of entomopathogenic fungi
AFNB - A IR GZSF- 111 DT AR AN L5 C 2 PR AR GZSF-1 [ 1 # b 5 R k218 4)) HUBRRTAEAR (559 d) 3 D - PDASSFRIL RV 5 E - S INIT5E
PDARSIEEE s F: SMAY B SR BE VS 5 G 40 A0 s He BRI E A 75 L W 22838 e BBt 4 A 74
A and B:Symptoms of S. fiugiperda infected by M. rileyi strain GZSF-1 in field; C : External symptom of 2™ instar larva of S. frugiperda infected by
M. rileyi strain GZSF-1(the 9" day) ; D: Colony on PDA medium; E: Colony on PDA medium containing puparium powder; F: Colony on SMAY
medium; G: Conidia; H: Catenulate conidia;1: Mycelia and branched conidiophores
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P, K S IR TE A K 182,10 mm/d, B E & T
FE A A 32 5L (P<0.05, R ) I AR K% 7
SMAY K #5256 I (1A 4 U e, /i 5 10 di A&
BARALH0.95F10.76 mm/d, 3518 T8 Hofth 9 s
R AR, FARGZSF-17E 3 it 72 PDA
Wi RS R, H21.67x1048 F/mL, i #
= T7EPDAFISMAY 15 F5 5& b9 7= 461 i , #EPDA K%
FRHE e i/ b, 20.33 %10 F/mL.,
2.3 ERNEEEKRGZSF-1E &R 2844 &
RELAERR

L4y B8 i Ak 1) 3 [ 4 53 A1 PR AR GZSF- 13 L
Mo BT 4 L FEIR BRI, 4l A T LA
ANEIE A SRR A I 20 AR 552 d, 2 U
1 ek D w45 A B AT SR 2% s e Rl S 254 dIF
IR IR B R 4 RUR R R 234 2, R
TG K @R 22 A R s AR 3R d

J5 WA B R IR G A T (F1-C)
Ytk H B IE — 2o
2.4 HEMRGZSF-13E i X % i 40 R BR 11

H P13 AT, B A 35 G 4 5 A T A% GZSF- 146 1
VR AR fin RN A 3L [R] A4S | b BRI 2 0% 4 H
() RITBET AR W T & MG 7 d, W N 4R
() BTHET 2 B A i m (E, Horh DL e vk B A - B
T (1.00x 10° F~/mL) 4b ¥ 2 i BB P AE T %
5, 35 100.00% ; 7674 & 247 1.00x 107, 1.00 % 101
1.00x 10°fflF-/mLE , 43 7E 556 . 4F14 dif 3012 A
AR IO TS IR N 1.00x 10°F11.00% 10°4 -/
mL, 4 EH BT R K T50.00%

2T F Y, 3 QAR T T AR GZSF-1 %] 5l
BRI 205 41 0 (R B0 3 A7 B[R] —) 4500, Bt
TRV IR BE A3 I, 41 A LT 5o 80 5 7E MR 1.00%
10’~1.00 x 10° 1 F-/mL P , 4/ H LTs, DL 5.046 dF% =

99 [M. rileyi CBS 424.51 (MH856926.1)

53

\ M. rileyi Nr-1(MN907775.1)

E— M. rileyi BUM9.24(MH143805.1)

‘ [ee]

9Ly rileyi BUM901(MH143810.1)

56 |

M. rileyi Nory-CNL(MN315559.1)

M. rileyi CBS 807.71(MH860365.1)
M. rileyi AMGSPA 1319(MG637450.1)

30

| M. rileyi DT2011N7(KX641194.1)

99 | M. rileyi(KY436756.1)
Strain GZSF-1

54

M. rileyi NTPHM MRF-1(MK697304.1)

M. rileyi Nr Sf-1(MN602591.1)

25
41|

M. rileyi GZUIFR-LS01(MN262067.1)

1

M. rileyi Nory-CNr(MH636783.1)

B 2 EFITSEIIMENEKRGZSF- 1 5SHEMRKREFEREKRNRELZBHUR
Fig.2 Construction of phylogenetic tree of the isolated strain GZSF-1 and other related M. rileyi strains based on ITS region
sequence
55 P A IR R TE GenBank 1 25 575 4693 30 1 BT FR ST

The numbers in parentheses represented GenBank accession numbers. The numbers in each branch points denoted the percentages supported by

bootstrap
xR 1 KREEFERGZSF-1ERREFE LHNEKER
Table 1 Growth characteristics of M. rileyi strain GZSF-1 on three different culture media
B st A0 dAE KA (mm/d)  J510 dAEKHE (mm/d) 7 (< 10°4fF-/mL )
Culture media Growth rate in former 10 d Growth rate in later 10 d Sporulation(*10° conidia/mL )
PDA 1.36+0.86b 1.79+1.75b 0.33+0.16¢
SMAY 0.95+1.20c 0.76+0.66¢ 13.27+1.02b
IS NIFEZEPDA PDA containing puparium powder 1.90+0.14a 2.10+1.38a 21.67+1.17a

PR N PR s RV EHRR A RN T R 3OR 22 57 B35 (P<0.05)

Data were presented as mean+SD. Different lowercase letters in the same column indicated significant difference(P<0.05)
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120.00 ——1.00x10°
100.00 —*—1.00x10°
—=—1.00x10’
80.00 ——1.00x10*
——1.00x10°
60.00

——CK
40.00

I TE(%)
Cumulative mortality

20.00

0.00

SR E(d) Days after inoculation

3 BIMRGZSF-17A B F iR B 3 B 3 25 7 4 2 8 4 R 89
HmAN

Fig.3 The pathogenicity of strain GZSF-1 with different coni-
dia concentrations against 2™ instar larvae of S. fiugiperda

3.030 d; 4k BF H71.00%10°F11.00% 10°7 F-/mLI , 4]
B ER AL T HRAE T-50.00% , PR JovEHH B LToff
Jo; FH Probitbi Y | 15 21 & #E GZSF- 1 X 5 1l 53 137 1k 2
21 B O 7 01 77 R y=-4.426+0.737x , T8 H bk
GZSF-14b 4 () 55 57 % k2 82 4 1L 557 A LCso
1.02x 10°4f1 F-/mL, 95% ‘& {55 X [i] 24 6.13 x 10°~1.62 x
10°4f4¥-/mL,
3 iTig

fifF 5T B AU I B A B ¢ H A 0 Al
AR, ML R R AR R — 2. AR
FET 1) SR 42 14 % T b B 300 b A B85 A5 — PR X e
TR LA B0 T A i B TR R PRGZSF- 1, AR F 1%
PRRRRE SR SRR LTS 81 FE X407, %85 Hoh 3
FCLMETH . TR GZSFE- 10} 77 1 5 0 k24 40y R 30
R SR O 1, ELAA A i SR R Y BT
HEsE, e (1.00x10°48F/mL) {8 T B IR mIR Y
%35 100.00% , LTs 4 3.030 d, 5 DL A $i 36 1)
b 1 M D LR AR AL, R IR 4l A —
1 B7 76 %R (Garcia et al.,2011; Thomazoni et al.,
2014; FI5R5E,2019; Akutse et al.,2019; 5 WFH

45,2020) . AHXFTARBIZ SRS (2019) HiR3E 1Y == B
iy X — B 3 [C 4B T ZY SP19070 % 1 4 7 737 15k 3 1%
41 11 100% 1 BFE 2 (1.0x 1098 F/mL ) , A fF 5% i
() O /N HLA T BERS & o (EA5 OCTE I 2, T AR
GZSF-1H1ZYSP190701% J5t iy 27 3= '8 hy L Hb 5 32 1
FH o] A R 52 3032 b 5 RS AR A e, (AR AR T
DAY 0 ) JHL Al o A0 D B R 1 28 N B, S T
et A X e b B R MR P B0 A AR B A A
FERE R ORI %, 2020) , H R AT RE SR 2 7 I, 38
T BRI

SRR th T HA K B2 1% 2 R R s,
hn =z = AR 75 8 3% 2% 18 95 Z (Edelstein et al.,
2004; B #4245, 2007 5 1) M4, 2020) , 325 M 1B AR
A RDIALHIRIIT & . SRS R 7R R 353 L oiE
KA mERRIR , 5 00 18] B 2R i . 5 3R 3 L) Bk
YRR BUR , W) 32 2 A7 A R 7 AR R o A A
5 LSRR 2 BB A a8, ) = B o R AR K
HEREEZ ., ARV, G TSR A # % E
Fe AR AR VR IE: TR, Soe RO /K Mot e 2 1 (FL B
85,2010) ; 758 W IAh | 35 B PR V5 A K A dae R TR
FRE 53 )2 A A B2 (B2 /MRS ,2013) 5
e A R 7 7R A e 52 A B (L3S, 20105 32/
IREE 20135 B UL A, 2016) . MASTIFFE 45 oK F
SECEHE R TE AR IR AL LA RO AR K 25
5o HPEGZSF-17EPDARE AL A KR8, ¥ 5%
30 dIFTEA AR 2245 Ko 3 PP AR, FESMAY
FREE LR, R R A4 AR P ULV AR
e fl o (R BRSNS , Ui X TRIARGZSF-1
M5, AZZE ZEREVE R IR B AR A 1 7=, (ER eI
JETRVEY R 22 R K IWELR . A A KR A=
2R RRT , IS INIME PDA S F7 FEBE IS & Rk
GZSF-11EFRA K Gl A H 7 46, AT RE 2N T I
A FEHUE IR T, 3 FC SRR B X B IR 2
SR, HAE A KA A KIS EAF S

R 2 ARBMFRETHRRKEFEREBEIRGZSE- I W B F R 24 RAEmH(7d)

Table 2 Pathogenicities of M. rileyi strain GZSF-1 against 2™ instar larvae of S. frugiperda larvae under different conidia concentra-

tions(7 d)
LT (41 7/mL) BOTROEAET- (%) Exerpal IRy LTs 95% E (A IR
Conidia concentrations( conidia/mL ) Corrected accumulative mortality Pathogenicity regression equation  (d)  95% confidence limit
1.00x10° 25.29 - - -
1.00x10° 40.23 - - -
1.00x10’ 75.86 y=-3.234+1.998x 5.046 4.752~5.387
1.00x10° 94.25 y=-2.845+2.241x 3.559 3.351~3.765
1.00x10’ 100.00 »=-3.382+3.051x 3.030 2.870~3.185
(0105 5 R rhy Sy JUSASRL, A B ] 4 1 SRR 5 © = s Bt S0 e 2 i 40y e ) FFe 5 BB T2 341K $°50.00% , JEIEA ST LT
y represented probit, x represented natural logarithm of time in regression equation; “~" represented that the mortality of infected 2™ instar larvae was

less than 50.00%, LTs, values could not be estimated
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TV 87 b AV ) AR TR R, S 1T SO0 H A 7 R
(B 1B 8 T R S AR B ROR . A A Y
FAEE IO 38 3 4 o R 2 A R BIOR AR R TR AR B ) I
PRI BERR AR S o BEAM R RIAR IS T 2 IR SR, BR T
TEPEIE T Y85 R L )y e e B AR AR AL B N 45 T
B I8 BRI RE O BRI ] A pH S 450, DAPRH5 A R
AIRaE Tk (2548 ,2002; FLERSE,2010; AE4§,2012),
MNTE KRS B 55 00 A ) FH 181 550 A T ) 5 v
FFE WG ARG IE 2 M, 3 CAR R
PRGZSF-17E H SR A5 T ] 5 R B iy FH ]34 7
TAE [ R S5 T 38 5 2 22 B0 IR 3 A o S 47 14 R
B, Z M EY KA YR R, AR E N
B N AU A — BRI AT B0 T R B R L
FP BT i A P (B) ) B sy o AR 3E FR it
PR A RR GZSF - 6] 7 b 53 1% ik 4yt HLAT 3583 1) 2073
J7, VLA A 2 P A A3 I ] e 3] B S A A (LR
SR Bl A R 1 I N A A I H AR IR, DL 45
Fit PR AR AS B B0 ) 2l B AN SR A A R — 2

4 £

S PG SR AR T TR PR GZSF-1 4] 55 1l 97 1% ik 4l L
ARG AT, BA DO e, (B
JBRIR AR 2, Hak A Ae T BRI IR H] .
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