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Study on the control effect of Nucleopolyhedrovirus on Spodoptera frugiperda
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Abstract Spodoptera frugiperda is a pest that seriously threatens the safety of corn production in China. For the
scientific and effective prevention and control of S. frugiperda. the toxicity of several Nucleopolyhedrovirus
(NPV) on S. frugiperda was studied in laboratory using egg immersion and leaf dipping methods. Field control
effects were carried out using the spray method. The results showed that the immersion with other Nucleopolyhe-
drovirus for 10 s had no significant effect on the hatching rate of S. frugiperda eggs, but the immersion with Ac-
MNPV delayed the hatching of S. frugiperda eggs, and the hatching rate of 24 h and 48 h were 12. 50% and
69.17% , respectively, which were significantly lower than that of the control. The immersion of eggs with NPVs
showed high toxicity to the newly hatched larvae, and mortalities caused by the HaNPV and SeNPV were 92. 32%
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and 82.49% , respectively. When the 3rd instar were fed with corn leaves dipped in HaNPV and SeNPV, the mor-

talities 72 h post treatment were 96.39% and 92.82% , respectively. The MbNPV also had a strong toxicity to the

3rd instar larvae. At the same time, the NPVs inhibited the development of the larvae of S. frugiperda, the aver-

age age of the newly hatched larvae was 3. 00 instar and 3. 36 instar 72 h post treatment with the HaNPV and SeN-

PV, which were significantly lower than that of the control. The spray of SeNPV and MbNPV in corn field

showed high control effect to S. frugiperda , which were 86.03% and 82.36% 10 day post treatment. The results

of this study showed that the SeNPV and MbNPV has good control effect against the S. frugiperda, and can be

used as a biological pesticide for effective prevention and control of S. frugiperda .
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Table 1 Product information of NPV insecticides and dilution factor for application

2557

Pesticide

EI I3

Manufacturer

T AR/ 1

Dilution times

10 ¢ PIB/mlL S0 A% 2 22 1 A4 5 2 17 1)
SeNPV 1 billion PIB/mL. SC

10 42 PIB/mL R MeA% T 22 £ 4075 15 2 T 57
SINPV 1 billion PIB/mL SC

20 42 PIB/mL "H #572 M2 ) 2 £ Vi 2 =k 1 57
MbNPV 2 billion PIB/mL SC

20 {¢. PIB/mL 4% HUZ ) 22 £ {4 2R 0 )
HaNPV 2 billion PIB/mlL SC

10 ¢ PIB/mL 1 f54R SR A% ) 22 £ Ao 2 2 1 57
AcMNPV 1 billion PIB/mL SC

8 000 TU/mg 752 4 ZF FAT B8 511

Bacillus thuringiensis 8 000 1U/mg SC

JARHR R Y TRRA RAF

Guangdong Xinjingxiang Biological Engineering Co. , Ltd. 800
I HBR G Y TR A A S
Guangdong Xinjingxiang Biological Engineering Co. , Ltd.

VLV A YRR R A7 R A T 1 oan
Jiangxi Xinlong Biotechnology Co. , Ltd.

T T AT A oo
Henan Yongguan Qiaodi Agricultural Technology Co. , Ltd.

LLZR B8 A ) B AT B A ) L
Shandong Aosheng Biological Technology Co. , Ltd.

LR A AT R 4 oo

Shandong LLukang Biological Pesticide Co. , Ltd.
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Table 2 Hatching rate of Spodoptera frugiperda eggs after immersion treatment with different NPVs

2455 GIgEfk 2/ % Hatching rate
Pesticide 24 h 48 h 72 h
FHEB AL L Z A A7 SeNPV (16. 6742. 36)ab (72.5042. 50)ab (90. 83%2.10)a
RO Mk AZ B 22 95 7 SINPV (18.33%2. 15)ab (80.8343. 94)a (94.17£1.60)a
H AR kA% I £ ff 145 B MbNPV (19. 1742. 85)ab (76.6743.60)ab (93.33%2.36)a
48 R Z M 15T HaNPV (17.50=%1. 60)ab (77.50=%3. 94)ab (91.67£2. 15)a
B T AR U kA% B 22 A (A% B AcMNPV (12.5041. 60)b (69.1744.98)b (89.17£2. 85)a
I 24 A Bacillus thuringiensis (15. 83%2.85)b (74.17%4. 17 ab (92.50£2.50)a
1E 7K IR CK (24.1743.15)a (82.5043.70)a (95.83%1.60)a

D RAPEAE NI E S RiERR . PR ARG TR 225 3 (P<<0. 05), R,

The data in the table are the mean= standard error. Different lowercase letters in the same column indicate significant difference (P<C

0. 05). The same applies below.
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SeNPV  SINPV MbNPV HaNPV AcMNPV Bacillus

SRR Virus types thuringiensis
AR RER R 3 5 B3 (P<0.05)

Different lowercase letters indicate significant difference at 0.05 level
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Fig. 1 Mortality of newly hatched larvae of Spodoptera
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Table 3 Mortality of 3rd instar larvae of Spodoptera frugiperda and average ages after treated with

different NPVs at different time

SE-$4 H1 % Average instar

72 h

24 h

48 h

72 h

(92.82+£1. 54)a

2551 KIEAET=%/ % Corrected mortality
Pesticide 24 h 48 h
AR RO 2 £ (A 2 SeNPV (51, 4824, 58)b (86, 82£1. 7h)a
PR 2 £ s 1 SINPY (50.19£5. 66)b (83, 28=1. 84)a

(41. 8345, 41D be (56. 1344, 24)b
(71.0843.15)a (92.9541. 48)a
B R AR Az Z A% AcMNPV (16. 1043.29)d  (34. 2744. 97)c
TG A Bacillus thuringiensis (29.93%3.82)c  (42.09=F4. 25)c
T KX B CK =

H AR B Z AR EE MDNPV
HES R Z A (457 HaNPV

(88.3241. 84)a
(72.18+4. 03)b
(96.39+£1.51)a
(64.10£4. 87)b
(53.5743.79c

(3.00£0. 00)a
(3. 00=0. 00)a
(3.00£0. 00)a
(3.00£0. 00)a
(3. 00£0. 00)a
(3. 00£0. 00)a
(3. 00£0. 00)a

(3.2470. 03)e
(3.294-0. 0De
(3.40=0. 03)d
(3. 00=£0. 00
(3.54=£0. 02)c
(3. 68=0. 05)b
(3.9640. 0Da

(3.36=0. 05)d
(3.41=0. 02)d
(3.5840. 06)¢
(3.00=£0. 00)e
(3.6340. 0Dc
(3. 75=0. 03)b
(4. 00=£0. 00)a
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Table 4 Field control effect of different NPVs on Spodoptera frugiperda

BEIER%/ % Corrected control efficacy

250 - x
Pesticide )5 3 d 255 7 d = 10 d
3 d after treatment 7 d after treatment 10 d after treatment
TSR 2 A1 (A 5 5 SeNPV (45.20£2. 95)a (74.99+4. 38)a (86.03+3. 23)a
RSB Z fa A wE SINPV (34.4546. 84)ab (57.1242.58)¢ (71. 24=3. 28)be

H A e B 22 A (A 7 MNPV

Hide AT Z i (A3 HaNPV

HE AR A% 2 f {3 ACMNPV
T4 A Bacillus thuringiensis

(24.

(32.7945. 34)ab
(42.4944.00)a
10£5. 45)b
(34.4547.07)ab

(70.4944.01)ab
(61. 624=4. 83)bc
(51.664=4. 10)c
(55.2444.07)¢c

(82.36+2.81D)a
(77.73%2.71)ab
(66.584=4. 17)cd
(61.19£1. 84)d

2.4 EFEMEY RSN
2N+ FH T 3o A 45 Ak L) 2R of 0K 7™ A
2 HFHANA RS20 0 15 A YT R

3 @RSt

TR E AR R ORI 28 [ KR A

AU 1R 8 UMD B 3 SR 0 R A Tl S5Ok
PREE TORIIE R L X e dE B 2 P i ek e
BRSPS T R A R TR LA
oK s R EARR RS TR DA i S 4 A%
MBI RN B e AR 2 B VAT AR s iR A
VR CE RSS2 S5 2 T T



46 B3 2 W

SKIFIBESE A% T 22 AT BE RS T K R B0 P 42 UV T 9 « 259 -

I ARSI T 2 B L R A% H PR L 70 A 7Y
2 PR T 0T 5 b T 1 ik AN e AR R T 1 SE
T, H AR E G 8E T SRR A NPV
A B ARSI T LR R C 82 /9 NPV
A% U OO B SR A LA L 2 SRR L K
(1) JUF AR B 22 1 (A 25352 DI A LX) e it 57 132 i D
AL TCEH B AMHIVE A AE ORI AL 3 — (B3R E
HAE RGO ik NPV B EER 7 ok, B T4)
IR 4y A U B A 1) > 1 R k. NPV 3R B A 3 %6
I TR AT 4y I A R 05 ), T AR AR
1 NPV FHZER IR NPV 12 50 )5 4] 8 4h B pE T K dx
FTE 80% LA . NPV X B s 7 ik 3 i 4h &
PRI 45 R R T, R4S L NPV IR i NPV
SEAIET-HRAE 90% LU B H RO NPV X} 3 %
g dis B B Sy . (R R B R £ A A 1 0
FH SRR B A — R R a5
SERFW] R NPV 2455 10 d X 2 1l 57 1% i
B R 5 86. 03 %0, AV FRHE A2 1 7 2 F 25 H iR
Ik NPV Bt Al 23, ik 82. 36 %0, 1fiH FHEY)
25 25 4 SE AT TR X 5 9 0k 5 N B AR
FH i) 97 850 459 2% B0 — M, 3 5 o R IR 40 |k e [l
BT A R — 2

b B R M AR B T AR ) A R R T B T M
JE o FH A1 2 & B O R AE FOR AN E F
FRE IR )2 FRAL I AT R AR . AR 4 He (1~3
W) R R K I T Il v R 7 L AT A Xl
fAh JIVEF T k22 5685 03 A R R S i 4
HL4~6 %) Bl A T KO B I T8 JSAS B
FLA - A o e 3, L 58 3 R MR R OK BT DB
FE ST LA B AT Y EORE Y e
FILNACSEEAE 25 4 (K ) & AE BT
100 5 hm™, — B 5 , M AR A4 Y w0 ik & 3R
B o o FH A2 Bl 7 5 L 2 By 5 T Bt B ] g b s
AN A R . AR, T 5
TR AR R A I A HLRE 7, AR B RN Sy 1
FRGZE A AT F00R} o AN 5 I 2 B 2 44 it 28 ¥ A7
FERF RN SE 2 F PR ARRIEE . I H 50 b 57 150 E 55
MDA & A O A B E AR D s A 2E A 25 1
WA LAY 5 s AT LB S L SRR L 4 TR
RVHAIET IR PUER A T Z IR BRI
Bt #ILFF Y E = E it i e RS T Bt
PEFE BRI SEMHIOR T He bl

R A 4 BRI Bl A 0t B 0k R TR BR R 05, AR W)

A DI —Fon) B b SR AT R T B R
UG 2% BOBL B At A U R R A AR TR Y X
il s 2 A A AT AT kA1 2 W1 1 3 B SO 35 7 AR it
P B FE T AU R 2R R 2 A P E 2
P 1 Hb DXt FE 7 R ISR S ss . R 2
ARG T A LT R R S I A o (T 3T % 1) T L A
P A — o AR H A ik NPV, s i
SRk NPV JEAHX 35 i 8 25 HUR L R /8
I TSR M RSO M S 2 P i H o L BT R
HACR B DY . ARt & R % NPV AR
HNPV H #5585k NPV X B 1 57 030 A 541 A0 5
HFE . R B B i e 2 AR ST
B T i PR A A5 i R TR G Y o R T
e il T 8 BT BT & A Ao
FHO7 =000 B B FEBE S5 B R K B &l - 1)
I T R P 2 O P 7 . T iR
BEAEDS BF g F B 76— 8 Y LN L A% R 2 o 400
i PR B2 R IG5 Bl 9 A0SR 22 T AH 56 S R IE H [ fof
FHASCR BTt 24 Fof fuff AP 7 Wk 5 it 24 ke B, O 7T
5RBES A I kB E FEER L, DLk B4 s 1l
FHH B A I 2550 A i) B i

L 2 F A B % HOR AR — R B AR )
A2 AEAE FH [R] 07 FH 3 R AR RS 78 AP E 22
R ATRE S B, BT AN AN K 25 0 1k 75
Pl o FRAS T 22 2 80 L 2 4 1 M A AR5 247 5 o 5 oA
RANALGHIA T 2 e A T8 H R B & b i Ak 2 Bt
P RN RO 22 R AR T . R A R
A S g FH 3 A b 2 AR L Ol RLEE L 52 4h
LR TR AR A AN PR 2 A K, X AT B 2
NPV 5 PRI % 35 2 B v ORI 25 53 i JE 2
B o BT LA foff P 2ok A v B T AT/
FAIG B TARCR B 76 DAL I B8 1.2 d it 2
5 5 B B S0 SN R AT B 728 PR SR 055 » it 24 P
[N E 27 4 B S dh  BH G BT s Bk PR 5% SV
NPV [ 2 f R 2R (1 P00 3 AN 159 5 ik Ak 24 1R
F SR A 25T A B SREC B . Bl A B
i foff 0 B AR RN BB A s i IR R A 5o
TR EHA WA AR 2 T E GG R AR
A A BIREE - TR LR L. BEE ST
A= 2R R I B 1 AR B AN T R B TR 2 A AR
BEA HA 7 ML A AS W7 & T8, R A TR 22 o 44005 B¢
Xof 3 [ b 5 3 B 4 1y PR i S5



. 260 o 490 44 25 2020
s RSO [T ], BRI He =l , 2019,41(5) : 979 — 985.
S % 3k [o1] G295 Tl R 55, SO A M X 2 B0 55 4 e

[1] STORER N P, BABCOCK J M, SCHLENZ M, et al. Discov-
ery and characterization of field resistance to Bt maize: Spo-
doptera frugiperda (Lepidoptera: Noctuidae) in Puerto Rico
[J7]. Journal of Economic Entomology,2010,103(4):1031 - 1038.

[2] FAR3E, BULAE, ARDUIL, 56, 50 g/L EUEIRZL I 6 B4 50X
Wk r = AUTE PR D 25 80w L) ], PR R Bk, 2019, 41
(5):974-978.

[3] P&k, ¥E4T. IS, 5 BEPOb KB &R R
WA TE A0 TR > B AR R % E [T ], PE R KAE A (B SRR
RO, 2019, 41(9): 9 - 16.

(4] BEN, JERSE, WL, 5. 2019 FamH TR IR G E
FRAEFHELT ] HEPLRY . 2019, 45(6):84 - 90.

(5] ZIEAL, UmliZst, WK, &5, 3 Fhar FAH 4 e 57 1o 5 5y
IR AR ], YOI, 2019, 45(6):59 - 64.

[6] CHAPMAN D, PURSE BV, ROY H E, et al. Global trade
networks determine the distribution of invasive non-native spe-
cies [ J]. Global Ecology and Biogeography,2017,26(8) ;907 — 917.

[7] FUNK D J. “Host forms” and host races: terminological is-
sues in ecological speciation [J]. International Journal of Ecol-
ogy, 2012; 1-8.

(8] M, T, R, 55, Hh TR AE == B 1 T B 3E AR IX 43 A7
K3 R ML ] B Aol 2441, 2019,50(6) : 1226 — 1233,

(9] SRk, 223, S LW Bt S0 2 oy 1R P A o 1 B A
SABTLI ] AR, 2019,45(2) 21 - 6.

[10] FE# . BRH . Rk ER. 36 = 5t 5 s ARy ik sl 5k AL
HBMLT]. BT R AR 2019,41(4) : 683 - 694,

(110 AR, X EL , JEB K, 45, BV 22 X0 25 b £ 7 ik ) 28 7 0 5
BB L. A ra ol R 24, 2020,41(1) 222 - 27.

(12 BRJ7sk. 25 K4, 5 i U0, 4. ot 9 730 i 9 B o SR At 2k W
PRI FHBURLT . AR Y 2019, 45(6):1-9.

(137 kel 32 A B F 5. B o J5L 0 o 7 42 Tt £ 08k Ay BCAR
[l 5 e BT . o A WA A . 2019, 35(5):674 - 681.

L14] XAt BNE . 07 e 55, X B0 5 00k o 2 0 1 05 = AP A
BERRIREL) ], i E A= Py BiA 44 - 2019, 35(5) 721 - 728,

(150 2R, 26T B, 3288 55, 0PN R R A% 70 2 1A 35 43 B
T B LRl B A i AR s (L o [ AR B TR
#2.2019,35(5) : 741 — 746.

[16] SZEWCZYK B, HOYOS-CARVAJAL L, PALUSZEK M, et
al. Baculoviruses—re-emerging biopesticides [J]. Biotechnolo-
gy Advances, 2006, 24; 143 - 160.

(170 5 me, BEE IR . SR AREL, 45 B SO 222 M1 S50 Pl Ak R
JEBELT ] P EAYIBRGR . 2012,28(2) : 157 ~ 164,

(18] FEBTUC, M A . AR VL, 55, B SURPIRY5 3 A% HUR) A BIF 5 5 BT
PERL D IR RE,2009(2) .8~ 11.

C190 it 85, SO, 55, Thoods o 2 2k A1 20 10 5o 7 1% HR ) 2% 1R
ROROE IR . A PRY . 2008, 34(1) :5 - 8.

(20 JE FBIEHR, 25 el 45, SUSA D i 0] 5 b 57 00 R 4y e 9 il £

FA 5 FlAr AR A R BRI PN A A e () . A AR B, 2019, 45
(6):39 - 42.

[22] SRaGxt. FAEH Rz i, &5 31 DCHh X IR 18 5 14 0 4t 9 730 ik
o3 A T A3 Bk 1) 5 5 [ . Vg R 2 2 i CH AR B0
2019,41(9).9-16.

(23] BRAIES . BAR . S AT L 55, 23 (0 7% St JR) 0 20 b 5 13 B A% T3 4k
e e [T ], PREE RS B2l . 2019, 41(4) 775 - 781.

[24] HARDKE J T. TEMPLE J H, LEONARD B R, et al. Labo-
ratory toxicity and field efficacy of selected insecticides against
fall armyworm ( Lepidoptera; Noctuidae) [J]. Florida Ento-
mologist, 2011, 94(2). 272 - 278.

[25] BT HL, R a7 R EEE L 5. 5 2[00 A Bty S O e 3R
[ f) 1 55 R SR [ ). PR B 241, 2019, 41(5) : 929 — 936.

(267 BXJPERE . AN L TRIE SC 55, 5 AL S 3% B0 X 358 3 57 3 s By
B A E LY ] AP, 2019, 45(3) : 10 - 14,

[27] EFE, SRELMG, FHHEBE, S5, W 178 1 X B b B 30 A 7] 1 0 40
B R AR I L] A IR 2019.45(5) 142 - 46,

(28] Z= [ ARG, FhINE 5. AR 2 Fg B TR RERT 5 Fh
F Bt A P BURMEIEN L) ], A PR, 2019,45(3) 15 - 20.

[29] k& MNDL, 22 R 3, 45, v [ A (]l DRl 57 0 i il 2 2 ) 2
SRR ] RO, 2019, 45(4) 20 - 27.

(307 faedh . 9K SR TR R, A o B o 2 T 700 22 A (A 315 K
ST AN M bk SE R TEFEPESE T[], &2 B2l CA AR B)22
i), 1996(6) : 675 - 680.

[31] SRAHATE AR . EIRE. Tty T3 e A W25 b R R
KBt HE LT ). N R B2, 2019, 56 (3) : 361 — 369.

[32] XS B IR » WAt 5, S5, AN [R) B 0 200l 53 13 0 ) o i
AR B R L. IR IR B AR AR R, 2020, 43
(1):41-47,

[33] ¥z R WE B SRIRAE L 55, F 15 3 5 3¢ 8k A 7y 125 00 5 45 7
WL AE R, 2019,45(4) : 1 - 6.

[34] FEWH . 15 B, 227KF-, 2. [ DB 50 30 ik fb 7 B VA BoR (1 F
FES BT MR 2019,45(4) 7 - 13.

[35] FEEE. FEHA, R 55, B 500 KBS IR KA Yy ik
A R L) . R B 24, 2019,56(3) : 370 — 381,

[36] ek, 50, H L1395, 4. 10 /2 PIB/mL EF AR K E £
Fr A BRI 0 B VA AR AL BURI/INSE 8 T E) 25 308 L) . A2y
2018,57(5):377 - 379.

(377 daPoW. X 3. FFR0 55 5 B R i A0 B A P A F 9 a0 e
0. BH#4R . 2013,56(8) 1925 - 933,

[38] MHRME, 1935 2RI EE. 600 42, PIB/g A 4% B T £ A 1A H5 15K
3 HBORL AR B VA A7 B R B AT 5 [T ). Al 9 F 5. 2016, 6
(7:11-12,15.

[39] AB<30. 1 5 - ¥ i Ak - 5. RHEURAS U 2 # VA 2 AT 7 ok J
L. sh AW 62441, 2016, 32(6) : 800 — 806.

[40] BAZETg 0 . A% 2 A PO 23 B9 4% SR A P BCHG I ] )3 7
L R ERR S, 2009,29(11) 139 - 42,

(= Et: HAm)





