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Toxicity Determination of Seven Bioinsecticides to Spodoptera frugiperda ( Lepidoptera:Noctuidae)
GUO Zhi-min, LU Hai-xiang, MA Kang-sheng et al
ry, College of Plant Science and Technology , Huazhong Agricultural University , Wuhan, Hubei 430070)

Abstract To scientifically and effectively control of Spodoptera frugiperda,in the present study,the toxicities of seven bioinsecticides to 3rd
instar larvae of S. frugiperda were determined using artificial diet soaking method. The results showed that the LCs, values of S. frugiperda to 10
billion spores/mL empedobacter brevis SC,0.3% azadirachtin EC,3 billion PIB/mlL Mamestra brassicae nuclear polyhedrosis virus SC,8 bil-
lion spores/mL Metarhizium anisopliae OD,1 billion PIB/mL SC Auwtographa californica nucleopolyhedrovirus,32 000 IU/mg Bacillus thuring-
iensis WP, 10 million PIB/mL Autographa californica nucleopolyhedrovirus + 2 000 TU/ L Bacillus thuringiensis SC were 8. 82x107 spore/mL,
4.22 mg/L,959. 65 PIB/mL,3. 55x10 spore/mL,2. 32x10" PIB/mL,2 901. 63 IU/mL and 1. 49x10° PIB/mL+29. 81 IU/pL, respectively.
Our results demonstrated that 3 billion PIB/mL Mamestra brassicae nuclear polyhedrosis virus SC,32 000 1U/mg Bacillus thuringiensis WP and
0.3% azadirachtin EC exhibited higher toxicity to 3rd instar larvae of S. frugiperda. The study was of great significance to the screening of ef-

(Hubei Insect Resources Utilization and Sustainable Pest Management Key Laborato-

fective and low-risk bioinsecticides to S. frugiperda.
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Table 1 Commercial information of tested bioinsecticides

2531 e AR
Bioinsecticide Type Manufacturer

100 4243/ mL AT T2k 17571 [DGRYVE] BT FAEYRHOT AR A T
Empedobacter brevis 10 billion spores/mL SC

0. 3% ENBEZ FLih Azadirachtin 0.3% EC TP IRA S ARG R A IRSUE A R
30 42 PIB/mlL H i B A% T 2 A A 2 B 7 77 (DGRPE] TLPGH A PR R A BR A W
Mamestra brassicae nuclear

polyhedrosis virus 3 billion PIB/mL SC

80 ZFf1F/ mL 4o F LT T [DGRVEs] IR IEEY TRABRA T
Metarhizium anisopliae

8 billion spores/mL OD

1012 PIB/mL & & SRECB A% T 2 Fi A T 80711 (DGRPE] BUE DA YRR A PR
Autographa californica nucleo-

polyhedrovirus 1 billion PIB/mL SC

32 000 1U/mg F 2= A FF T ] 1A 571 (DGRPE] RIEHE A YRH B AT R A W]
Bacillus thuringiensis 32 000 1U/mg WP

1x107 PIB/ml. 7 SRACHI % R 2 Ay A 2+ Ay B PR R A 7

2 000 TU/ wL F5 2 G AT B I7 5
Autographa californica nucleopolyhedrovirus
10 million PIB/mL+ Bacillus thuringiensis 2 000 1U/puL SC

1.4 HIBERESSIT {1 POLO Plus 2.0 4 4F1E 5 )

[ RRA BRI () EIE R (LC, ) S 95%

(EEA I

T T TE)
o, REERSRET X IRLAE TR
BEESEr-= 100-%f BELHAET R *

2 RS540

2.1 THAEMBERHANEMSEABNENSHNE LS
R 3012 PIB/mL H ¥R A% R 22 £ 140055 25 8 77 790 %o 5
DRI EA P NEE )RR 1000 4%, 403 1 d AL IE
FET-325K 100% ,Fi B 50 000 %, 4b3H 3 d R IESEL T B M)A
ik 100% , i B 100 000 £%, kb ¥ 5 d (4% 1E FE 1= 4T & ik
100%, 0.3%ERREZFLIhF 32 000 TU/mg 55 2 4 FF B A Vi
o3 FRT B R 0 1) 5 AR IO 218, 0. 3% ENBEER L3
T 120 F5 A0 FE 5 d (RS IEBET R 1K 52. 77% A FR 7 d, 1
IEFET IR 97. 23% ;32 000 1U/mg 75 25 4 AT T 1T IR 14 45 5
ik 9 600 f%, 40 H 7 d fYAL IEFET -3k 69. 43% , Fi B 4 800
i ALEE T d RS IEAET %55 100% (£ 2) .

100 {2461/ mL 4G A2 kT F 17 77 .80 278 F/mL & a7
SHETEIRTEH] 10 12 PIB/mL i FE 4RS00 A% 70 42 £ 1A
BEELIF AN 1x 10"PIB/mL 7 75 41 800 Sk 4% 1Y 22 £ IR 05 7
+2 000 TU/ L F5 25 4 FF B Ak 17 D6 0 b 23 1 1) 5 D 8 )
FXFHES o 100 42,70/ mL J5 Fa kT B 2 77 5 R B 100 4%, 4b
7 d AR IESET 3R 66. 67% ,F5FE 10 £ 4022 5 d R IE

X 100%

100%

FET- R 91, 67%, Ab B 7 d (YL IEFET- %R 94. 47%;
80 2461 F/ mL 4 fF LB R B 7RI H B 100 £5, 403 7 d 1Y
EIEFET- 3N 72. 23% , Fis Be 10 435, Ab B0 5 d IR IEFET- R Ny
91.70% Ab¥E 7 d R IEFET %55 100% ;10 42, PIB/mL & 15
BRSO A% T 2 FR VA TR PR TR RS 25 4% 4031 5 d ARCGE
BTN 58.33% A0 HE 7 d BIREIESET - F R 66. 67% , i B
10 f5 403 7 d B9AEIEFET- N 97. 23%;1x 107 PIB/mL H 15
RO AL Z F R EE+2 000 TU/ L 95 2 4 A T B 07 1)
TR 50 f5Ab 3 7 d MR IESET -3 70. 02% , Fi R 12.5 £ ik
07 d (IFEIEFET- %N 96. 25%

2.2 THEYERAFINEMZTRENZENZTOILE H
TV A PR AR SR b R M ) = N R AR TR TEE
DURE T 7 P AR R A% R0 X6 B b S 3 3 4 4 L = P
J1,EIEZE R SR 3, INFR 3 W LIE 0. 3% 5L
.30 12 PIB/mL H % 7% 1% #% 1) £ ff 44 s 2 B 0F R
32 000 1U/mg Ji 2 A FF TR AT 32 75 % B b 07 7 0K 3 #5440y
W N, LG, 43514 4. 22 mg/L . 959. 65 PIB/mL
F12901.63 IU/mL, 100 12 78 F/mL %5 & ¥ 15 & 7% 7.
80 2461 F/ mL 4 fo F LB R ETEH 10 /2 PIB/mL {54
SR IR Z AR TR ETERIA 1 7 PIB/mL EfE R E0%
WA T2 F AN RE+2 000 TU/ WL 5 25 4 AT TR V7 77 6T 2 it
TR M 3 W 4 R = N ) BES, LCy, 43 i 8. 82
107 #f4+/mL 3. 55x 107 #{i+/mL 2. 32x10’ PIB/mL F 1. 49x
10° PIB/mL.+29. 81 TU/pl., FESMEFEr, & A E A4
A SR 5 | R Y e, 5 0 SR FEAE R W] 8 AN ], it 7K kT R
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Table 2 Mortality of 3rd instar larvae of Spodoptera frugiperda treated with seven bioinsecticides at different concentrations
i ﬁﬂ%ﬁ’ﬁ FEIEFET-# Corrected mortality//%
Bioinsecticide Dl'lunon 1d 3d 5d 7d
times
30 42 PIB/mL H 5 Az M £ Fa 1A% 55 100 000 16.70+0. 00 ¢ 72.23+5.53 b 100. 00+0. 00 100. 00+0. 00
Mamestra brassicae nuclear polyhedrosis 50 000 19.47+2.77 ¢ 100. 00+0. 00 a 100. 00+0. 00 100. 00+0. 00
virus 3 billion PIB/mL SC 10 000 91.70+0.00 b 100. 00£0. 00 a 100. 00+0. 00 100. 00+0. 00
5 000 100. 00£0. 00 a 100. 00+0. 00 a 100. 00+0. 00 100. 00+0. 00
1 000 100. 00+0. 00 a 100. 00+0. 00 a 100. 00+0. 00 100. 00+0. 00
0.3%ENffi & Azadirachtin 0. 3% EC 480 0. 00+0. 00 2.77+2.77 b 8.30+0.00 ¢ 22.23+2.77 ¢
240 0. 00+0. 00 8.30+0.00 b 22.23+2.77 ¢ 55.57+£5.57 b
120 0. 00+0. 00 11.10+£2.80 b 52.77£10.03 b 97.23+£2.77 a
60 0. 00+0. 00 27.77+5.53 a 75.00+12.73 ab 97.23+2.77 a
30 0. 00+0. 00 33.33+4.82 a 80.57+7.35 a 97.23+2.77a
100 1207/ mL G52 ¥F % Empedobacter brevis 5 000 0.00+0.00 b 0.00+0.00 ¢ 0.00+0. 00 ¢ 0.00+0.00 ¢
10 billion spores/mL SC 1 000 0.00+0. 00 b 0.00+£0. 00 ¢ 0.00+0. 00 ¢ 0.00+£0. 00 ¢
500 0. 00+0.00 b 0.00+0. 00 ¢ 0.00+0. 00 ¢ 8.30+0.00 ¢
100 0.00+0.00 b 13.90+7.35 b 47.20+13.90 b 66.67+£17.37 b
10 22.23+2.77 a 88.90+2.80 a 91.67+4.82 a 94.47+2.77 a
80 fZ.181 1/ mL 4, LA R i B 17 5 500 0.00+0. 00 ¢ 0.00+0. 00 ¢ 0.00+0.00 ¢ 27.77+£12. 12 ¢
Metarhizium anisopliae 8 billion spores/mlL OD 100 0.00+0. 00 ¢ 0.00+0. 00 ¢ 16. 63+8. 33 ¢ 72.23+12. 12 b
50 8.30+0. 00 be 47.23+16.89 b 66.67+£9.61 b 91.70+0. 00 ab
10 11.10+£2.80 b 66.67+9.61 b 91.70+0. 00 a 100. 00£0. 00 a
5 47.23+5.53 a 100. 00+0. 00 a 100. 00+0. 00 a 100. 00+0. 00 a
10 12 PIB/mL 1 75 4R S0 1 1% T £ 3 1K 5 7% Autogra- 200 0.00+0.00 b 0.00+0. 00 ¢ 2.77£2.77 ¢ 13.90+2.80 d
pha californica nucleopolyhedrovirus 1 billion PIB/mL SC 100 0.00+0.00 b 5.57+5.57 ¢ 19.47+2.77 ¢ 25.50+4.79 cd
50 0.00+0.00 b 5.57+5.57 c 19.43£11. 13 ¢ 30.575.57 ¢
25 0.00£0.00 b 36.10«7.35 b 58.33+8.33 b 66.67+4.82 b
12,5 33.33:9.61a  86.10+2.80 a 88.90+2.80 a 88.90+2.80 a
10 38.90:7.35a  97.23:2.77a 97.23+2.77 a 97.23+2.77 a
32 000 TU/mg 75z 4T 1 AT HR A 511 16 000 0.00+0. 00 a 0.00+0.00 d 0. 00+0. 00 ¢ 8.33+4.82 ¢
Bacillus thuringiensis 32 000 1U/mg WP 9 600 2.7722.77a  11.10£2.80 ¢ 52.77£2.77 b 69.43+7.35 b
4 800 0.00+£0. 00 a 11.10£2. 80 ¢ 63.90+7.35 b 100. 00£0. 00 a
2 400 2.77£2.77 a 22.23+2.77 b 80.51+7.35 a 100. 00£0. 00 a
1 200 0.00+0. 00 a 38.90+2. 80 a 91.67+4.82 a 100. 00+0. 00 a
1x107 PIB/mL 1 4R LT A% 1 £ fry Ao g + 200 0. 000. 00 10. 82+2.46 a 10.82+2.46 be  13.03+4.42 d
2000 IU/pb 5 = AT HEIFA 100 0.000. 00 7.67+8.04 a 11.7£10.00 be ~ 47.22%1.59 ¢
fg‘fj;ﬁﬁﬁ“Pi‘é%’ff%{;‘c‘ﬁlf?}fyi‘;;;",ﬁ;”; 000 1U/ L. SC 50 0. 00=0. 00 4.15211.75 a 29.7346.22ab  70.02%4.76 be
25 0. 00+0. 00 17.29+7.83 a 35.54+6.59 ab 78.21+£3.71 b
12.5 0. 00+0. 00 7.22+8.68 a 44.34+4.26 a 96.25+5.58 a

TE - R/ 7 R 25 R R BT J2 5 4 % (P<0. 05)

Notes : Different lowercase letters in the same column indicated significant difference between different dilution ratios of the same insecticide at 0. 05 level
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Wx Bl R S R . I i N 0 B T 7
AR AT FRHEAR (1) 24 0 152 HEUHR) X 5 1 53 A 0 1) 5 0 K
o R 30 42 PIB/mL H W7 k% AL 22 ) (A 2 R T
#1.0. 3% EIBEZZLIMF 32 000 [U/mg 75 2 & AT B a3
X R SR 3 I 4 A B BT . 1T 100 4248 F/ mL
FERAFT 2 E )L 80 2 1 T/ mlL 43 1, 1 45 5 1 BV
102 PIB/mlL &7 4R S0 Mk 4% Y 22 #1058 8% 7 370 AN 1%

ZA AT R TR AR X R M BT A & N B AR . XS
SRR R I WA B 22 VA 7 X e b S K
AT B BT ROR, T 7 BRSO A 78 22 A A 3 O — M
LRI

SEE VY AEUH A [ K — EA IR = AT B D B
M BTRRIN EEAEYIARZ T s SR E B 45k
HEER 1E T 55 b 9% B8R B9 B R 1% BT 5T B it Y
32 000 TU/mg 35z 4B AT B AT RE A 77 2 P A= 00 3 B s 52
B T5 = BAT AT HAT B A AU, X 5 A A4 2R
A0 35 4 P T AR A S DR B 1 4 2 2



142 AR A A

2022 £

o BESIINE LSRRI, A AR HOGR ERGAT B 0] e Ml 5
U 3 WA R RE ST EAR HL 100 {246/ mL R AR T B0 RE Hl
DRI EAT B0 9 A% G L DRI A 3Ll T

TR A BT , AT LA A [R) P F 2L A 5% R 2
e (o P s FH TR Bk

R3 THEWMRRAGEMERE 3 R4 RHENFN

Table 3 Toxicities of seven bioinsecticides to 3™ instar larvae of Spodoptera frugiperda

245 BRR] PR R KHHE AmE
Bioinsecticide Time//d Slope+SE LCsy(95% CL) xX? df
100 {211/ mL J5 A& AT B2 7757 7 1.99+0.27 8.82x10" #1F/mL 6.38 4
Empedobacter brevis 10 (5.64x107 ~1.75x10%)

billion spores/mL SC

0. 3% EB 2 L 7 1.49+0. 14 4.22 mg/L 9.91 5
Azadirachtin 0. 3% EC (2.95~5.97)

30 42 PIB/mL H ¥ % ik 7 3.89+0.61 959. 65 PIB/mL 3.89 3
A Z iR B TR (688.10~1 185.27)

MbNPV 3 billion PIB/mL SC

80 A2/ mL 4 . TR MR B T B 75 7 2.02+0.24 3.55%10" 1 F/ml 0.79 4
Metarhizium anisopliae (2.21x107 ~4.99x107)

8 billion spores/mL OD

10 12, PIB/mL B4R 4L 7 1.44+0. 20 2.32x107 PIB/mL 12.09 4
TR 22 F PRI T 7 (1.69%x107 ~3.55x107)

Autographa californica nucleopoly-

hedrovirus 1 billion PIB/mL SC

32 000 1U/mg 75 = 4 AT B AT IR A 711 7 8.62+1.57 2 901. 63 TU/mL 0.13 5
Bacillus thuringiensis 32 000 IU/mg WP (2637.87~3219.64)

1x107 PIB/ml 1 75 4RS00 A% 75 22 fy A 15+ 7 2.34+0.27 1.49x10° PIB/mL + 29.81 1U/pL 6.64 4

2 000 IU/ pL Jh = & AP B TR
Autographa californica nucleopolyhedrovirus

10 million PIB/mL+ Bacillus thuringiensis 2 000 1U/uL SC

[ (1.21x10°+24.26) ~ (1. 821x10°+36.48) ]

A
il ¢

E

T AL HIEACH R Z AR TR 5 B. BV C. BT AREUROR R Z AR T8 5 D. J5 AP I E. St TAMEIN T B AREU AL 2 A 1A

RS TR G ARAT R H. XTI

Note : A. MbNPV3; B. Azadirachtin; C. Autographa californica nucleopolyhedrovirus ; D. Bacillus thuringiensis; E. Metarhizium anisopliae ; F. Autographa

californica nucleopolyhedrovirus + Bacillus thuringiensis ; G. Empedobacter brevis ; H. Control
B 1 AREEWEREFAEEM TR 3 48 7 d BRI TER
Fig.1 The death symptoms of third instar larvae of Spodoptera frugiperda treated with different bioinsecticides
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