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Survey on the cadaver rates of Spodoptera frugiperda and isolation of

pathogenic strain

CHENG Dong-Mei', HONG Wan-Wen', SUN Hui', HUA Hong-Wei', ZHANG Zi-Feng', XU Han-
Hong’, ZHANG ZhiXiang” (1. College of Agriculture and Biology, Zhongkai University of Agriculture
and Engineering, Guangzhou 510225, China; 2. College of Plant Protection, South China Agricultural
University, Guangzhou 510642, China)

Abstract: The fall armyworm, Spodoptera furgiperda ( J. E. Smith) , is a new important invasive pest.
Currently, S. furgiperda has invaded many provinces in China and became an important pest of maize
production. We investigated the cadaver rates of S. furgiperda in Guangzhou, and isolated the pathogenic
fungi on cadaver of S. furgiperda, and tested its pathogenicity to the 3" larvae of S. furgiperda. The
results showed that the cadaver of S. furgiperda distributed widely in the cornfield; the highest natural
cadaver rate could be 20.99% and cumulative cadaver rate was 43.21% . The strain was identified as
Beauveria bassiana by using morphological methods, molecular biological analysis, and pathogenicity on S.
Jurgiperda. The cultured conidium had the same mortality rates with that of cadaver surface, and the
effective spore concentration was 1 x10” cfu/mL, and the cumulative mortality was 78.57% at the
concentration. The results indicated that strain was highly virulent to S. furgiperda and could be used as a
biocontrol fungus for further research.
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Fig. 1 Infection symptom of Spodoptera furgiperda larvae by Beauveria
®1 EMEREHHRERRERFPE
Table 1 Cadaver rates of Spodoptera frugiperda larvae
HK MEMfE FRAUER
CESREE X2 . . - .
MR Dat E2 (%) (k) JEER B (%) K (%) FARA R BB i
ate 2 (%
Area Average Cadaver  Accumulated Growth stage Remark
(mm —dd) Damage rate
number rate cadaver rate
e - B 2B R
HRZE Y BT
5-06 21.00 16 8. 00 12. 00 Overcast and
Lianan Village Jointing stage ) )
rainy continuously
; 22 R
ESARY) PNUIENSE |
5-10 89. 00 127 20. 99 43.21 Overcast and
Huijiang Village Bell-mouth period . .
rainy continuously
SR ik Mg, /N
SILH 5-17 65. 00 83 8.70 19.57 PR i )
Huijiang Village Granulation period Sunny, low humidity
M1, AR
IH AR PNUIENEEE| .
6 -05 78. 00 60 6. 67 13.33 Cloudy, sometimes

Jiushanxia Village

Bell-mouth period
rainy

2.2 BBYETELER

ZKQB3 TR FRTE PDA i 5t VR BIE, T2
Bk, Mo B, B A G, R A
(F2-Al, A2) o 2565 WIEE WA, 3 SRtk
PRGN IR, R A T 2 T s AR A L
HoSH (E2-B2) o B TER, REK
EERIE, Jofs, REDGHE, KK 159 ~4.88 pm
0. 86 ~2.06 um (&2 - Bl) . ZHH i B W%E,
SHAEMTIREIE (B2 - C1) , AR TR T
AT 27 TR SO (B2 - C2) o ARAE
BRFRAERE FRARAE , H P A 9 03 AR A T R S A5

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

H RO OB S, e
Beauveria sp. -
2.3 HFEEHER
PAG 4 ITS1 FITS4 #E4T PCR P34, X Pk
ZKQB3 3 Fr A5 1TS J 545 5 2 e, 2 B 9 i Jot
EAE R BL KL, PS5 A NCBI i 47 Blast 42,
58k 5 {8 B Beauwveria bassiana Y [6] J7 14 35 2]
99% LA L, FUECHE P2 v i 3R A6 AR R R R —
PRI e BEARRIPE o £ JE SRR 2 0 A ITS J¥ 51 AH
PRI, 0 TR T R Sy A T s R A P AR A

R PR ZKQB3 Jhy 1 {5 T

http://www.cnki.net
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Fig. 2 Morphology of Beauveria bassiana ZKQB3
TE: A, PDAERIES: B, JU¥ RBUESEIR (MER TR M) s C, HLSBHEH (o ERT ™
25#)) o Note: A, Colonial morphology on PDA medium; B, Optical microscopic morphology ( conidiospore, sporulation

structure) ; G, Scanning electron ultrastructure ( conidiospore, sporulation structure)
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fER HUARZE AN PDA -1 e 1Bt A4 6 1 Bl i) 46
TRIFR T RE R W M ST R 3 W A IR, R
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A AERZEE, RN T X, AR
R, AN 5 BRI T A R 225 55 4 KA

HAET: PSS R, RERUE A AEZ,
BB T WAL AR, KW MT. PRk
TRRTF XS 4 A EBORIER (F2), WER 1 x
107 cfu/mL B Y FET- 534 Ky 78.57%; e HJ 1 x
10° cfu/mL BHAAEIESET 35341 by 85.71% i1 82. 14%
H5 1 x107 cfu/mL ZbFRESUER 2R A B E
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MNS544934.1 Beauveria bassiana isolate SANO1
MN640376.1 Beauveria bassiana clone F19-N
JX122736.1 Beauveria bassiana strain TF6-1
KX091171.1 Beauveria bassiana strain CoBBO1
KT715480.1 Beauveria bassiana isolate GZMS-28
ZKBQ3

NR_136989.1 Beauveria malawiensis IMI1_228343
NR_151832.1 Beauveria vermiconia ARSEF_2922

100 'MH860879.1 Beauveria vermiconia strain CBS_645.75

HQ891664.1 Beauveria felina strain En135

| MH878245.1 Beauveria felina strain CBS_107.70(2)
100 | MH878245.1 Beauveria felina strain CBS_107.70

DQ529220.1 Beauveria catedonica isolate F5BS

KM453874.1 Beauveria hoplocheli strain Bt_96

0.050N

JX463227.1 Beauveria sungll strain EFCC_5657

K3 LT ITS J¥51 ZKQB3 Rtk REGEA & /AT
Fig. 3 Phylogenetic analysis of ZKQB3 strain based on ITS sequence
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Table 2 The pathogenicity of Beauveria on the larvae of Spodoptera furgiperda

fr AR PRI Y 41

Conidia from cadaver

HTHSE (cfu/mL)

PDA P 5 57 1 70 A At 1

Invitro cultured conidia

Concentration

FErK (%) REIETET=% (%) Fer-5 (%) REIETET=5% (%)
Mortality Adjusted mortality Mortality Adjusted mortality
1x10° 26.67 £3.00 21.43 ¢ 30. 000 +0. 00 25.00 ¢
1 x10° 56.67 =£8.00 53.57b 63.33 £2.90 60.71 b
1 x 10’ 80. 00 =0. 00 78.57 a 80.00 £5.00 78.57 a
1 x10® 86.67 +£3.00 85.71 a 83.33 £2.90 82.14 a
CK 6. 67 - 6. 67 -

#: FIPARNG P8R n K Tukey AT LA, 275 B % (P <0.05) o Note: Different lower—case letters in the same

column indicate significant difference at P <0.05 by Tukey’s range test.

H
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PEAT A, WA PH s X1 0 b 5 13 i &)y e 7
I P S R A AR AR, M HURAE 6% ~
21% ZIH), RPUE BRI 43.21% , BT M
Mo X BAT K AR M 50 O A R PR EL R, R R
A HCRE B Z T R AR F HURA I8 A B PR B AR

Y-
HEREREENRAERERZ—, WE—F
MR AL, T2 rmEmR, HrEdl
TG HUARE S, R I RE IR AR A s
WA, AR, W IR A A K O3 RTSR O3 4R S A
K, o U TTH w22 AT, SET- A IR fE AR
IRk E, FKAATHE ORI ERT, WA,
BERAEHE, B e R A, BRER SR TR (5
EIC, 2018) o RMA LML, X AR LR
M, ML 4. ARICHHTTERY, SBU Mt
DX T, £ A8 U R e 1) 3 2 B0 TR O R A AR
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