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FE: AN I XA 2 AREE (F 52 B SeMNPV-QD) 7£F st A 4 [ 76 # & 5L Al
WA, ARV KA S AR S F B SeMNPV-QD 5 % [E #k SeMNPV-US1 A # K, 251 &
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SeMNPV—-QD 5 SeMNPV-US1 *f # 3 7k 48 & Se—3 By R 2 R 0Bl K 92.34%%0 93.65%, T34 41
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Virulence of a Nucleopolyhedrovirus, SeMNPV-QD, Isolated from
Spodoptera exigua in Qingdao, China
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Abstract: Biocontrol potential of a new nucleopolyhedrovirus isolated from Spodoptera exigua in Qingdao
(SeMNPV-QD) was evaluated by measuring the laboratory bioactivity and field control efficacy of SSMNPV-QD
and SeMNPV American isolate (SeMNPV-UST1). The results showed that the infection rates of SeMNPV-QD and
SeMNPV-USI to the S. exigua cell line Se-3 were 92.34% and 93.65%, respectively, and the yield of virus
polyhedra was 23.97 PIB/cell and 24.10 PIB/cell, respectively. There were no significant differences in infection
rate and yield of virus polyhedra between the two virus isolates. The LCsy of SeMNPV-QD and SeMNPV-USI1
against the first instar S. exigua larvae were 4.43 X 10* PIB/mL and 4.35 X 10* PIB/mL, respectively, and the LTs,
were 4.12 d and 4.02 d, respectively. The LCs, against the fourth instar S. exigua larvae were 9.25 X 10° PIB/mL and
4.44X10° PIB/mL, respectively, and the LTs, were 6.20 d and 5.50 d, respectively. SeMNPV-QD and
SeMNPV-US1 achieved high control, 74.99% and 79.04%, respectively, against S. exigua larvae on green Chinese
onion. These results provide theoretical basis for further research and development of this new virus isolate and

biological control of S. exigua.
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Bk Spodoptera exigua J&W5# H Lepidopteras #UIFl Noctuidae, J&—F £ & P i 8 E A Sk
Edill, gy dipglcer 35 ANRF 170 2R, GG EK. AL BTl B FREEEY, TR AL
P TP AR BRI RN S a7 e R, e, SRR A f AR (IR
HEETD , Hrp 17 AN CEETD RIS, AR A E T EHRD . FAT, R SRk
YA I8 DT R 3l 04 22 AR IR 32, (HOR —SEmE S R W, B Sk i 2y PE R AR R, X 2 Rk A
F B T mACER D, Ht, JFEB I AEMPIR AR, BT K SE . TR R
Z KW 5 (Spodoptera exigua multiple nucleopolyhedrovirus, SeMNPV) J& T #F1k i 7 £} Baculoviridae.
a— R 75 )8 Alphabaculovirus, JE T SR Mk P B S R Y, ) T S e LA e S0 AN 27 e
HATPREETOE, AR REAHE, CEqr—S8 B 54 =R a8, 76K AR =AY B T 5 Semk
(rpyael,

7 HAR T3 B Se MNPV P HEHH AR/ 4 i JE AR R A 5, Horp— S8R e [JEEE R D RE I 0, 3 B0
FEI— SRR N B AEREEE R [ MSEEINFAR JETE M B k2B 1 ¥k SeMNPV J5!Y,
FEME R A X RS20 8 T 30 20k SeMNPV,  &ASBERRIKEE DAYt R BB AR RN, e
BEATREAI LI ¥] SeMNPV HH, 7 AN BRI 73 1 B S [ 73 bk SeMNPV-US T BATAIMBLI L T4 KA G+C
U TIRATT MR TSRk 4l d b 4y BS I SeMNPV—QD, L4 525 [H #k SeMNPV-US1 AR
ANy 45.8%, S FloET T SEROAZ T 22 f AR R ™ e PR %0 BEMON FH SRR i A% B, A ASE
Pk SeMNPV-USI Jyxf e, SH4T 740 el e . = W ag e DA HHTRIB vA R, oo BEAR VR
BRI S, P SR R SRR
1 #RERZE
1.1 #filER

TS P i e A 92 06 = K00 P N AR 5% (0 2 06 = R Y, DR I R 55 7 vk 2 2 s R O
Jiik, AE (2721 °C, RN 16L:8D WG ES FRM N TR, 43 e BT 4 UM DY % ) i fit A= 4)
W 5E H
1.2 Bt fmEFIEIF

RIS T 22 A AR B 75 B 73 SRR SeMNPV—QD 2 FH ARSI % 2009 47 AT I8 i1 A 0s il =i 0k 4y
TR B I A TSR A% A 2 A R0 15 55 [ 4) BBk SeMNPV—UST S [ FEZS /R K244, Rl
SRR 2 195 B BRI (SeMNPV-KY, 3X10°PIB/mL) , RISl i (A 2 9l A7 B2 7 2677
It
1.3 fREAEEMAL

K PGARHE AR, 76 24 LB FRBUARLH I 8 mm® KMk, B 10 Wl ¥J% 4 3.0 X 10° PIB/mL
(] SeMNPV—QD 1 SeMNPV—-US1, 735l eIkt b, REALERE 15k 4 BRIk 4 de, - f5i
BHEEE, WIHTEER N TAARL, Argh gt IR R 35 BRI, BRI e, T4 CUKFEIAF
WAERR AL HL, AESkHUIN 1 mL KKK, BIEESLH, B OReilly PO Jrikalitbm de, i skt o it
B, BT 4 CHRAF
1.4 HHARERIHRES S HERTENE

$7735 1.3 F MM S B0 B 73 i B LTS Ok gl e, g H IS0 ZR 5 1 SRR Ui R AH AR ZE T2 (1) 8 e L
H, EE TAEGH, 05 H 10%IRSEEREN AT 75%I1) LBEN 7 3~5 min, KB 27K e 5 75 KR 4T
EWTIK gy, B HUIEE, Ak TNM-FH £57558, $l& 28 ERis (BV) &, 2 O’Reilly
ROk TSRO . Se—3 W5 BV a0, BOW B K Re ok an i Se—30", ¥4 o e 21
2X10° cell/mL, #%&A 24 fLARH, F4L 1 mL, T 27 CHEMRIRA PUATIGRER 9% FRgiubBES, 75 X%
FEgedt, ¥ BV Bz G E H0 (MOD 24 10 B ELBIIM ARG 4l M i 5 1 h, Wi aial, 7E5
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LTI 1 L BEERIE, 27 CAAMBRAIT R, RERAE L FGE, LA I 34 % A1 A
YURSAE, C SRR YA A A L. S 4 d S, IR, BT 1.5 mL B0, SeAE i
BRUFHOC B0 2 Ak BE, AR 5000 r/min 250 5 min, FF_E3E; IO 1 mL 0.5%01) SDS F24if, =
I Ding 2527 0 FH B A R IR AR AN I, S50 400 W AL 1.5 min, BBCHIR FE 2 Mk, Al R
BN E 2 Mk, 2 Wang 25557 et S5 g i vh £ 7 4k 77
15 HENENSENNE

SYBIRTEALH) SeMNPV—QD 15 SeMNPV-UST [ ST 10 (R RR, 45 I P b 20t
A BRI L) ORI 4 B34 BT ) o SE W RSB MR G A 5 SR PR v, Lkl Hughes %524

Xof DU WA ISR e 4y oA i 5 SR P AR 5923, 2 1 Redman 252 757922, 78 24 FLEE RO I 8 mm®
K/NEGRIE, % 1.0X10%, 1.0X107. 1.0X10%, 1.0X10° F1 1.0 X 10* PIB/mL 3£ 5 Mk, LAZEMKAE
DRI, 10 998 5 B R B ZS TR/K N B i kLR s AN AR BE 30 Sk, FEEE SRR DK AT L,
Giil BAMROESET R, 15T LCson LTso S 95% E AR -
1.6 FHWHABEMEIRE

TRIG AT LU AR A8 TR M T L 20 BT AR MR A K780 AR = e, Sk ol B8R AR, AR F R £, T 2018
7 AT 1~3 BN B K A AT R . > MBS N 4.0X10° PIB/mL (1)
SeMNPV-QD. SeMNPV-US1 filflz= SeMNPV i3] (SeMNPV-KY) %% 3 FabBe, LUE/K XTI, REA
ARBE 3 RS, HEiF 12 ANDNX, BEASNX 30 m?, BEHLIXAHES . SEASNX RIS M2 5 SO, A
AU AR A 20 BRERZL AR EUS BT W2 . A F T Sl A o R AR R L 1 R IURIE AKX K
M REAT AW 5, FRZIEM 7 d VAR L IO0G B, AR R A CUH 5 R 0 R A IE B 3. e
FGE R (%) = (BHIARTIE B —Bhia 55 80 /B VA B X 1005 ALIERTARUR (%) = (4bFE
DX R 26— X CGE %) /(1 — XX R AR %) X100,
1.7 BEFKITEHH

FIH OriginPro 9.1 B AFL IR FRIR BEXT L. AEBRAS RS IEIET R ML R K, FH SPSS K fFHEAT
Bl AT, 43 BTS00 26 RS RIS U LCsos LTso S 3L 95% B B, SRR H T 52 M 25 1A 36 AN [+
A ) 1) 25 5 Wk 2 KT
2 HERESHR
2.1 FEMNHREIRARN R RERINFETE

SeMNPV-QD F SeMNPV-US1 #A I SE A IR 40 ffL 2R Se—3, 3 d 20 i H I ML 7R PR 7R 22 o 4405 gl 4
WAL, 40 BOAZ K, W% N T J B 22 F A4, — e 40 i 4 d TFUARIERE , 22 M ARIE TR SR (B 1) . SeMNPV—QD
FI SeMNPV-US1 X} Se—3 41 ity 4 d [IEEYL 2511 4 92.34%F1 93.65%, i B 22 MK 84> W) 4 23.97 Fil 24.10
PIB/4ifi, ZRBIARE (KD .

F1 FRHRREZES AKFEEM Se-3 HiE 4 d BRRIFR
Table 1 Infection of two SeMNPYV isolates against Spodoptera exigua cell line Se—3 (4 d)

Jii T Viruses 4N Y2 Infection rate (%) WL AR (PIB/4IIE) Yield of inclusion body (PIB/cell)
SeMNPV-QD 92.34+1.01 23.97+1.75
SeMNPV-USI1 93.65+0.82 24.10+1.31

2.2 FENMEERBVFSHHEBEN

ME T 5 AN SeMNPV—QD Fll SeMNPV—US 1 i fill 52 Rk 4155 40 MUK 85 7, AR08 75 % 5 A
MR IEAET R WL 20 BEAE T 2R IR I3 N, SET- % E Wi =1 - SeMNPV—-QD Fll SeMNPV—-USI [ LCs
4351 4.43 X 10% PIB/mL (95% {5 X [A] 4 4.59 X 10°~2.78 X 10° PIB/mL) #14.35X 10* PIB/mL (95% &1
X Ak 2.94X 10°~3.63X 10° PIB/mL) , —F XIS UK LCso 22 AN 3%
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PL 1X 107 PIB/mL [k BE LR FISER MW iE4h B, 3 d G IFah RIGHET:, SeMNPV—QD ! SeMNPV—
USI ) LTso 235k 4.12 K1 4.02 d, SeMNPV-USI 4 B FIE T Se MNPV-QD, {H - FEZRARE
(K 3) .

A: SeMNPV-QD /&4 4 d 4N fE4 Micrographs of cells infected with SeMNPV—QD at 4 days post infection;
B: SeMNPV-USI1 &%t 4 d (4AIE/EA Micrographs of cells infected with SeMNPVUSI at 4 days post infection (Bar=40 pm)
1 FMEHSRRIEAZE S AR EX Se-3 MARAT R L

Fig. 1 Infection of two SeMNPYV isolates against Spodoptera exigua cell line Se—3
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Fig.2 Corrected accumulative mortility of two SeMNPYV isolates Fig.3 LTs of two SeMNPV isolates against 1* instar larvae of
against 1" instar larvae of Spodoptera exigua Spodoptera exigua

2.3 REXMERRE 4 B HED

BT 1X10%,1X10° 1 X 10°.1X 107 F1 1X 108 PIB/mL %5 5 Nk ¥ SeMNPV-US1 Hil SeMNPV-QD
KRGS SRR 4 WA, FSR RO B ) R TR IE SO TR A S BRI N BT AEARR

(1X10* 1 1X10° PIB/mL) F, SeMNPV-QD [HFET- K I E KT SeMNPV-USI, £ FikJE (1X10° 1X 107

F1IX10° PIB/mML) K, “HMT- R 2R AEE (K 4) . SeMNPV-QD Hl SeMNPV-USI [£] LCs %3 %
b 9.25X10° PIB/mL (95%E {5 X [A]h 1.27X10*~2.87X 107 PIB/mL) il 4.44X10° (95% & {5 X i K
9.30X10°~2.52X10” PIB/mL) , SeMNPV-USI XJ 4 #4135 1 /& SeMNPV—QD (] 2.1 fi%.

A 1X 10° PIB/mL [F)3 23 4 FE AR 4 WA TR A0HK, $5Fh 3 d 4 T 4R K 9%, SeMNPV—QD I SeMNPV—
USI 1) LTso 20514 6.20 F15.50 d, SeMNPV-US1 % HUE [E IS T SeMNPV—QD, LTso 4% 0.70 d (] 5) .
24 REXMEIEEEL R E AR

FERAH, {fFIHIEE 4.0 X 10° PIB/mL [ = Ffuips 2 75158 25 B 1 R A0, 35 B B B ia o) (%
2) . SeMNPV-QD. SeMNPV-US1 FlF} z#17%] (SeMNPV-KY) W2 )5 7d, HEGEE %5050 84.88%.
87.34%F1 82.35%, & T /KNHE; SeMNPV—QD. SeMNPV-US1 FIRl = #17%] (SeMNPV-KY) [
FEIEBE 53 54 74.99% 79.04%F1 70.08%, — &2 AAE .
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Fig. 4 Corrected accumulative mortility of two SeMNPYV isolates Fig. 5 LTs, of two SeMNPYV isolates against 4" instar larvae of
against 4" instar larvae of Spodoptera exigua Spodoptera exigua

R2 TRBEEHIFIAEHTERE 7 d WBEPHEHR

Table 2 Control efficiency of different virus formulations against Spodoptera exigua larvae at 7 d after application

Ab 3 WAL k) A k) LERPERIERS FEAER AR

Treats Initial No. of larvae Survival No. of larvae Population decline rate (%) Correct control efficiency (%)
SeMNPV-QD 86 13 84838 Aa 7499 Aa
SeMNPV-US1 79 10 8734 Aa 79.06 Aa
SeMNPV-KY 102 18 8235 Aa 70.08 Aa
CK 91 55 39.56 Bb

W BV G A RRE FI/NE R HIFRIRAE P<0.01 Fl P<<0.05 /K25 3% .

Note: Different uppercase and lowercase letters in the same column indicated significant difference at 0.01 and 0.05 level.

3 it

FIEOEAZ T 2 Fa A5 B (SeMNPV) & Fl S0 i (1) B0 Ik A=), BT ANl AR W2 R e B bk 1 20
BT SEROR IR B A BT T . HRTHRE 20 B T 30 AxBk SeMNPVIOO, ANy Bk
TR WASAF, HEEK (SeMNPV-US1D) ML, VUPEA 70 B Hk (SeMNPV—SP2) 3 241 (it 5
Bk Almeria FREEI8 S5t o 3 ANACEAESR IR 2> Bk (HT-SeG24. HT-SeG25 Fl HT-SeG26) [f
HORPEWT T 3 AR EAER K 2 Bk (VT-SeAll. VT-SeAl2 fll VT-SeOx4) %1, Caballero 2% (1992)
P 7 ERE (SeMNPV-USD) « Z[EFE (SeMNPV-Th) FIPigEF #k (SeMNPV-SP1 fil SeMNPV-SP2)
X BRORAN R RE ) 72 57, KBl SeMNPV—Th )75 J) i, SeNPV—SP1 )35 Jj i fik. Zamora-Avilés 4%
I T 4 AN BPG AR BIbR S5 36 AR, PUEA RO TRV EWERAE, PUBEA bk SeSP2 5 1 dikrm, Hkh
S5 U EFAR SeSING, (HEAT IR I 5 K280 Al Bk Bk g JIA R, (BRI s, W7
AR 5 B PR 5 56 1 43 Bk SeMNPV-UST HA AL JE R 41 KN G+C Fr i, R 97.3%
7 AN BRI 43 B Wk 22 1) P 5 R ZEAEABUEE 4 98.7 %61 7Y . A3 ) SeMNPV—QD 5 IS kA% 74 22 £ 4403 2 55 |6 Ak
SeMNPV-US1 7ESEPRI 4 22 Bk, HIEF 4 5 SeMNPV-UST [RARBIEA A 45.8%!S, MR FF0R 6 #E A}
NGRS, G SR R AR ER IA DR F lef=8. lef—-9 FIZ MR HIEN polh FT Kimura 2 4]
IR AR IR B KT 0.05 substitutions/site, T A2 A Al AR, SeMNOV-QD 55 HiAth EL4RIE 1% M %
FETTEE lef=8- lef—9 Fl polh [FR%TFIREER 8535k T 0.05 substitutions/site!"™), 2 B & — i 397 RIS A i 1% 780
Z MR, Ol IRBERL R EPMRRm AR s CTV) , #BUK SeMNPV-QD iy 4 A F &
kA% T £ AR5 B # (Spodoptera exigua multiple nucleopolyhedrovirus B) , SeMNPV—-US1 5§ A 5¢E
WARAZ I 2 K95 75 A B (Spodoptera exigua multiple nucleopolyhedrovirus A) « BR324 % AR Y%
HOCTAIE ) U85 ) 22 e AN, AR A AR 2R MR A A 2 e DA 3 IR R RAATIE 7 g — 2P
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SeMNPV—-QD Fl SeMNPV-US1 XJ K H i S 3k 4y B4 BAT B UF B va 808 7 d RS IE B 3TE 70%
PL L, 5 SeMNPV R dhilil Al B 3= AN B35 . AR 25 3 d AW, BEARMEAK, AR T
X TR YR ZR A s B SR R 22—, RS i IR o AR B R R R A e e T — 1, X
BTG, eV, BA BRI TP, SeMNPV-QD 1 & BUAIRF STt b filt SE gk 1 £
TPt — N E BRI I AE Y PR

AT R RO 13 % ORI AR 2 SRR R s AR e, SR K, BRI SR ), i HLA S S 3L
ot 75 500 R B AN 7R A B R A O B AR S TR R LRI S B T A, S R RUEOR Ry
7= 1) B AN M R T R R RS 70 O 3 73 % HRORI TR 2B P PR A AL AR &R o AR SO e T SR 0k A i 3R
Se—3 X} SeMNPV-QD 5 SeMNPV-USI [JfUE M, 4 R Se—3 HAR B R A2 Ak~ &, %
20 Jf 2 T DA DAy 96 3 MY BELRH A P B B AR R, O B R P AR S R
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