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SCAUJHI6  #H /R
SCAUJHIT  #ER
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SCAUDX1  #H%Jg
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SCAULSI1 )
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SCAUXT22 40 ik o SCAUNYS  #H%H&
SCAUXT23 =¥ SCAUNY23  #H#%JE
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SCAUXT26 &g SCAUNY27 4l BBk T4

SCAUNY28 Bl {145 i
R |k SCAUIY2  HER
SCAUJY1S k&%
SCAUIY27 4k 141
SCAUIY39 40l ik i

HE
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SCAUXT28  H%
SCAUXT29 4l ik 5K i
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2 EBPOBIREHRREESR
R b %5 T e S A
W) At ph e B8 SCAUSMO002 R R
SCAUSMO003 e
SCAUSMO006 & fa T4
SR T 1 SRV SCAUSMO10 & fa 14
SR B =il SCAUSMO11 RN
VYR HEe £ SCAUSMoO21 &0 F AR
i SCAUSMO022 4o T4 4
Z SCAUSMO28 4 fa TS
PG W 7R B SCAUSMO029 4 fa T4 EpE
TS T SCAUSMO35 & faF4Hm
B A A A R SCAUSMO36 4t 4
i S I B SCAUSMO46 & fo T4
B A B SCAUSMO047 & fo TR
1.2 Fi&
L2.1 JaF&Fmeis G TES TR

Y BOR IS A  BOE 95 10~ 14 d (1945 25 2l 4k 1A
BRI 0. 1% J5-80 1) 2% 18 /K ) bk B 7% - Uk
LN i 5% 7% B JC TR = AR i b o A IR
FTIEEFE AR B HE 20 min, {2 5 73 B, B
BB . Fie BB 1O A% 70 B 2 K TR VR W B 100 1%, B
U N A kRO B A RS IRE A
SRIGHG I PR EERS FE S 1X10° conidiasmL!
#=H
1.2.2 HER®K B X ZHHmN B H L
X 79 MR AR SEATEE I E L R R EEYE B
ER B HPEA W EE R 1X10° conidias mL™ ) £ &
WHARIML 5 s, R Ja B A & 1A Rk 85 3% 1L
£, HE KE M 0. 1% mH-80 KAEXT R, &4~ ib
P20 kgl 3 B, SE ARG B A 155
IR £ 3t 11 O i LB S & T AR 3R 4
TS5 FESE 7T d % H E RIS IE 5% . O B
B, d 7 EF 26 C R RIB R IR, HAR 6 R0k
i W4 &l P AR SR A L R AR DA A ALEL
BE o B Y U R R £
1.2.3 &R AARGEFEN >N BRHEHY
B ) ROR B I TR O A 7 85 o 10 ) Bl v B2 2R
1X10% conidiamL" [ #1 & W& 3 $% — & B B
BRARmBWE R 1X10°,1X107,1X10°,
1X10°F1 1 X 10" conidiasmL " 4 1 F 5 W , % H
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1.2.4 A RAFALREYS REFHMNE B
S [] e B A B R 4R (0. 1,0.5,1.5,2.5,5.0
10.0 mge L") P[4k £ (5,10,25,50 F1 75 mgeL') .,
£ 3}8 % (1,5,10,25 F1 50 mge L") Fil4 H 2 |
Pk 1% (0. 25,0. 50,1. 00,5, 00 1 10, 00 mg+ L") %t
RSO M I 4 ROHEAT I E L B R 20 Sk
i, 4 WE R, DL IR 25 50 A N TR Ry X
R, i g N T ) R /N B AT i /N T B
BB 255 b, 3 min J5 K 460 T £
ARG HELA 90 mm 537 ML, 88 J5 B 2 Pk
KH — RSk i g R IR I, &
PR BT, [ B L LG8 AL AN TR F52 46 P A 35
S S 48 ) N TRDRL 3B H RS A RS0 i Y
FETIE DL id % .

1.2.5 & ¥4 FIJ SPSS 21. 0 #4784k 7>
BT o R T B R 3R 5 22 43 BT A S0 — i 4 RUBE T
., JFis ) Tukey 5% 22 5 o F M H 55 5 [
U9 75 i VBOFE v R TR L BOE R R B R 95 00 L X
[a] , % F GraphPad Prism 8 il {E K .,

2 gR 500
2.1 REEHB_HBLHHTEFEIEKRNFIE
RSO Mk — 0% &y 1 i B 7 TR R 1 7 2 4 R
B [ —Ab P e B L 79 B H AR BB BUR N
TE2E 5% . T B0 B AR G ARk S0 A ik — i 4 LY B
PO, R AER 3 g, M 3 . Y4
WFEIFWRHE 7 1 X10° conidias mL ' i}, &b B
T A BRI EIE R R B & 2R, EHR
FEHEAE 0~ 71 710, H o 5 ¥k SCAUYZ16,
SCAUJH19,SCAUXTI15, 83t Zik 50 % LA I
Pk SCAUYZ16 (# $FE 2 e i S 70. 71% , T Bk
SCAUSMO010,SCAUSMO47 1) B FE ZAE 36 % ~
4304, bk SCAUSMO28 4 H by T #k (1 B 58 5 1)
BIIETF 26.50 % A SCHT I B AR T 0 A
[F] F o Ja vl 4 BR A 11 R TR L S AR A L R RETC
MR R EE ST E RS SR BN AR
MBI 5 TROR AR 2 5% L BOERUR R AF
0 B bk R Bk = B SCAUYZ16,SCAUJHI9,
A WL F 70, T1% F 57, 84 %, & T HiA
Bk

®3 EMAKEKO X110 conidiasmL D MFRZRGHNARHE _RHHRNE 7 RKELTE

Tk G 5 KIEET- R/ % [/ R KIEET- R/ % [/ R RIEBET- R/ %
SCAUYZ16 70.714+1.72 a SCAULS27-2 14. 999, 58 ghij SCAUJH25 0.60=+0. 60 j
SCAUJH19 57.84=43.71 ab SCAUDX38 6. 98-£2. 98 hij SCAUSMO003 0
SCAUXTI5 51.77=44.56 be SCAUSMO029 5.83+2. 30 hij SCAUNY27 0
SCAUSMO10 42.58+4.59 bede | SCAUJHIS 5.25+1.72 ij SCAUDX11 0
SCAUSMO47 36.4944.25 cdel || SCAULS3 5.2541.72 ij SCAUDX37 0
SCAUDX37 32.8142.98 cdef || SCAUDX34 4.65+2. 33 ij SCAULSI1 0
SCAUNY28 27.6542.98 defg | SCAUSMO02 3.4743.47 SCAUDX34 0
SCAUSMO028 26.5042.30 defg | SCAULSI12 1.2120. 60 j SCAUJHI 0
SCAULS112 25.93+4.56 defg || SCAULS37 1.2140. 60 j SCAUDX19 0
SCAULS17 25.9241.72 defg || SCAULS27 0.60=0. 60 j SCAUJY39 0
SCAULSI 24.2040.00 efgh || SCAUXT23 0.60=0. 60 j CK 2.5041.12
SCAULS30 17.31-2. 98 ghij SCAULSI 0.60=0. 60 j

T R BRI E R R . 4 Tukey %0 A RVNG FREROR 25 W E M (P<<0.05) . T,

FH e A4 AT [ — R BTN L 9 BRBR I P AR T Y
WO AEREESR., ERTFEIFRKE SN
1X10° conidia « mL"' i, &b ¥ 7 d, 9 #k & £k %
RO R — s 2 B A IE SR T R AE 17, 3106 ~
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AT Z B, ik 70, 71% . Ho W & B #k SCAU-
JH19 ik 57. 84%, H W 3% & T Bk SCAUXTI15
AP A TR B L 455 2 1 AT g, AR RV BE L AS [R] B
WRZ ], B 01 80CR A7 A8 45 22 5% ) I 3% B 1 Ak
SCAUYZ16 ,SCAUJH19 FH# T~ HAth T/ bk A %058
B 77

M2 5 AT LLAE L A BRSO i — i 4l LS
BRI {8 B SCAUJH16,SCAUJH19 . SCAUXTI5 5
HoAbERIE A EEESE BT (LT ) 2 5 B2, 43
BRAL T B VR WMk B 1 X 10° conidias mL' SCAU-
JHI16 Xf &b 40 % ik — #% %) iy LTs 5 Ik, 2k
5001d, Hox o ek i B B W SCAUJHI9,
SCAUXTI15, LTy, ¥ & 5. 98 d; Bk 9 11 18 &
SCAULS30 X RS ik — 18 2l iy L5 femy s Ay
9.11 d,

X4 KWBEEBEATFEFBRX10® conidiasmL™)
PG B HE T RRERT X

Wk KIESET- %/ %
SCAUYZ16 70.71+1.72 a
SCAUJHI19 57.8442.35 ab
SCAUXTI15 51.7644.56 b
SCAULSI1 22.4845.17 cd
SCAULSI12 29.37+4.56 cd
SCAULS30 17.31£2.80 d
SCAULS17 25.9241.72 cd
SCAUDX37 32.814+2.98 ¢
SCAUNY28 27.6542.98 cd
CK 2.50%x1.12 ¢

X5 KBMAEEATEFR(1X10° conidiasmL™")

Xt 4 50 B i 4h A AY B 3T AR R (LTS
Bk [l 9 5 AT /d 95 % B fF X ]
SCAUYZ16  Y=0.53X—2.67  5.01£0.05d  3.94~6.40

SCAUJH19 Y=0.53X-3.19

w

.98£0.29 od 5.28~7.06

SCAUXTI5 Y=0.43X—2.56

o

.98£0.18 od 5.07~7.64

SCAULSI Y=0.28X—2.38

oo

.88£0.15 ab 6.89~14,57

SCAULSII2  Y=0.32X—2.43

-~

.7840.55 ab

o

L42~11.43

SCAULS30 Y=0.28X—2.56

©

L11£0.29 a 8.00~11.95

SCAULS17 Y=0.34X—2.81

oo

19£0.46 ab 6.96~12.05

SCAUDX37 Y=0.38X—2.79

-

.33£0.30 be

o

.26~10.11

SCAUNY28  Y=0.37X—2.89 7.81£0.22ab  7.16~9.13

2.2 SERAEEMENSW

bk SCAUYZ16 Fil SCAUJHI19 i F & 7%
W 5 ANMEEE(1X10",1X10°,1X10°%,1X 107 Fl
1X10° conidiasmL™) &b ¥ B} &0 2 ik — i 4 )5
W IE BE T 3 B A T B 04 15 g 3G . 5 AR B 5 AN
TAdHFEEZESEE(E D, YEk SCAUYZ16 Y
e 1X10° conidias mL ' i, Z4b ¥ 3,5 F1 7 d
Jo o B B0 R O 4 B AL IE B T 3 4 I
21.67%.63.33%.63.33% (I 1A), AbFE 7 d J5 . 5
Bk SCAUYZ16 4 1.Cs, 24 3. 29 X 107 conidia * mL*
(£ 6); SCAUJHI9 ¥ & 2 1< 10° conidia* mL"
b, AbBE 3,5 F1 7 d 5, RSO 6 4y AR AR
IEFET R 43 3] A 5. 002,53, 33%.53. 33% (A
B), 43 7 d J5. @ ¥k SCAUJHI9 1) LCs
8. 09X 10" conidia*mL"' (F 6),

A 80
a a =31x108 conidia* mL™!
] x 107 conidia* mL!
2 col 17 ==1x10° conidia® mL™!
M L] =31x10° conidia* mL!
1 ezzza] x10* conidia* mL™!
R 40
H
&
20+
0
i fa)/d
B 801
=%x%8§ conigja' m%’:
e x 107 conidia* mL-
€ 60} a a @] x10°conidia* mL™!
H =1x10° conidia* mL!
g’l "*]eza1x10* conidia* mL"!
40
H
&
201
0
3 5 7
i [a)/d

B 1l SEFEIKBAER SCAUYZI6(A)FA
SCAUJHI9(B) R [E iR BE X S Sl R — 8 4h RS IESE T
VE R NG TSR 25 5 B HE(P<<0.05) . FI.
2.3 AEIRERBRFIRNLEHL HEHNE

i W 4k 45 (0. 1,0.5,1.5,2.5,5. 0
10.0 mgeL.") P4k 2 (5,10,25,50 1 75 mg-L") .,
ZA%E(1,5,10,25 il 50 mg+ L) I fR H
Pk iz (0. 25,0.50,1.00,5. 00 F1 10. 00 mgeL1) A
[F] e oAb B A S i b AR 1,2 i3 d R
e IE BT 3R 4 I 25 vie B vy 3 i 38 s H 22 =
EUE 2, MR AT, FEERAb IR 1,2 F13 d

47



A M PR AP

Z Ak oz Rk 2 #H F

4 3R

LCs 4354 3.56,0.98 1 0. 89 mge L' ; B 4 &
A 1,2 F1 3 d B LGy 4351 2k 59. 14, 31. 06 il
16.16 mg+ L' s Z R RA 1,2 1 3 d ) LGy,

5k 18.82,6. 35 Ml 3. 98 mge L5 48 Ht % Y ik
Bab B 1,2 Ff13 d B9 LG, 4%k 2. 76, 1. 04 F0
0.84 mgeL",

%6 SCAUYZ16 f1 SCAUJHI19 4B 7 RIT R QR Z 8 4 A BIE PR E (LCs)

[ER 7S EYEY ¥ AUk / (conidiasmL) 95 % B AF X 7] e RAEL
SCAUYZ16 y=—6.528+0. 868« 3.29X107 a 1.91~6.56 0.949
SCAUJH19 y=—12.637+1.598x 8.09X 10" b 4.57~18.1 0.877
A 00 F a a 210.0mg - L' B 199 [ a 575 mg + L'

#5.0 mg * L’: %50 mg + L!
. o i L Sl
e 80 Timelfe = 80f Rome D
B =05mg - L' 25mg + L
1 60 20.1mg L' H 60 - uCK
5 5
40 40
& &
20 20

o

WIESET- %R /%

B ) /d

ARl BITRRNE; CEREER;
B2 AEREFRAFAGREEHE _RHHHGEN

o

BIEFET- /%

100

80

60

40

20

D HUR M

B ] /d

RT OAREFR BRI R GRS BB R E (LCso)

Roeee

Ll 4b 3R]/ d EYEp, ¥ HFE P/ (mg- L) 95 % B 15 X [1]
4 1 Y=1.50X—0. 83 3.56 2.88~4. 49
2 Y=1.44X+0.01 0.98 0.49~1. 60
3 Y=1.56X-+0.08 0.89 0.43~1.49
(TS 1 Y=1.61X—2.85 59. 14 34.83~217.73
2 Y=1.49X—2.22 31.06 15.54~87. 82
3 Y=1.67X—2.02 16.16 2.40~43. 02
EZ Y% 1 Y=1.44X—1.84 18. 82 12.62~31. 22
2 Y=1.55X—1.25 6.35 3.22~10. 87
3 Y=1.62X—0.98 3.98 1.82~6. 82
SRR R TR e 1 Y=1.57X—0.69 2.76 1.76~4.71
2 Y=2.23X—0.04 1.04 0.91~1. 20
3 Y=2.20X+0.17 0. 84 0.73~0.96
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A 5 DA S0 e — % 4l o R X 4, SR
FHIERELE . L 1 X108 conidias mL"' {) #il F B 77 K
Ab PR 79 MR B AR A B0 ). 0 32 O R
SO 1) v FE Bk A 1 I bk SCAUYZ16,
SCAUJH19, 33 #3555 70. 71 % F 57. 84 % , 4
g B 0 2 ) TR AR E B AR R R L&
TR AE R BT IR EIE & T ER S A
[Fi) ol e A1 e 1 2 T S8OR A A 22 S, H DR AT BB AE
T AT DL R A BN ZESR. PR
AL E 1 X 10° conidias mL ! ik B 7R T B VR W b
BRI 5E T A [ b 3R ER B R AT ORI 12 BRBRAE
P13 AR AR S0 A e — 0 &y B L 45 A SRR SS
7 REYAIEFE T3 33, 9% ~82. 4% . A [a] i 4k
ZIh) 25 0 2 5ARK I 45 Rl — B, X
FoAt 3 A BR A B B o ) & B, B R
SCAUYZ16 . SCAUJH19 5 H At 3k 76 11 15 14 78 bk
25 W 2, H B0 had [ (LTs0) & &, 43 31 R
5.01715.98 d. Imoulan Z&M" % B8 9% B M [X. - 438
B rp B O i L TR Y A A 1 OO AR B AT
T AT AR ER A AR TR 1 & A O T AP A
15 KA R A b A OC . AR IR A R R W,
SRR R >R B b s 110 by B RV A B DA SR A
G5 S AT I 2 R 2 [ e [7) Jag 1 BT ok o T ARk
WP BOR ISR, B, B T FEY
b ) H A TR R L AT DL AR S [ M B A A
KPR N A B A FCRR AR BT REUR . B S X BR A
1B SCAUYZ16 . SCAUJH19 3478 114291 4%
S A2 T AN [) e TR o o A 0 A ke S 4 HLU 1) B
FIRORE S 5 R SR W RSO Mk — % 4 M E B T
WA AR RO B R XS i g . B 22 5 W
= Yk SCAUYZ16 Fl SCAUJHI9 iy ik B
7 1X10° conidiasmL " Bif , Kb 38 5 d J5 . &S0
TS 4 R R IE BB T % 4 i R 630 3304 Al
53.33%, A3 7 d J5 . F Bk SCAUYZ16 1y LCs,
A9 A 3,29 X107 F1 8. 09 X 107 conidiasmL ',
R ER A0 153 BT X AR S0 A K e B RO T TR
> NS IO i 7 NN N B N
AR ST AR s A Al Y

A B BORROR & — R E B LR B
PR A3 I 4 TR 2R R 22 0% i R A AR By A R B

A AU Ty A e ORI TG 2 T AR i

SACHR AR T Tt g 2 — 2 ELAT IS Tt fiig B O R T JHe 2R 1k

SFESHIBO )G AR BN B AT R AR W T fE

FEREE A= 2522 4 e 0 B H T dAy B i %

TR 3X 4 ik o) LA e RO G R A

Wt E AN R P e B E R R R ER

SRR T T e o) AR S0 i — e 4y L R AT N B

FIIRE L PR SR Ik R 4y AR R DE SE T R B

A Tl A WA 24 Tk FE Y T v T R i R X RSO

g % 4 HROAH [R] BOPE ARG OL R 4 B A W) 24 5

FF A AN AR, b3 3 d JE, B 4 AR BT 4 e

R ZARTR VAR BEA LC, 73518 3. 56,

59.14,18.82 1 2.76 mg+L"', ZiX I 45 E ¥ K

J S5 T i 5 T R K0 PR O i At O A

4 iR
AR IE & UL BR A 1 AE  SCAUYZ16

SCAUJHT9 X 3 S0 AT 84 B9 B0 1 . 2 B iA

RIS MR bR . 53 A BT 4R T R 1 LCs, I

R S UK B e 1) LCso B /N TR S ZE R TR R S
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Screening of Highly Virulent Strains of Spodoptera litura
and Virulence Determination of Four Insecticides

ZHOU Li, ZHANG Shen, CHEN Lin, YUAN Fang, ZHOU Xiang-ping, HUANG Shi-wang,
LI Jia-ying
(Yongzhou Branch, Tobacco Company of Hunan Province, Yongzhou 425100, China)

Abstract : In order to screen out the bacterial-drug blends with good compatibility and synergistic effect, through
the feeding method,.66 strains isolated and purified from the soil in the Yongzhou area,as well as 13 strains
preserved at the Biological Control Center of South China Agricultural University, were used to screen the
highly virulent strains for the second instar larvae of Spodoptera litura, the highly virulent strains were
assessed using different concentration gradients. At the same time, the mortality of emamectin benzoate,abamectin,
spinosad,and chlorantraniliprole against the second instar larvae of insects was studied using different concen-
tration gradients. When the spore suspension concentration of 79 strains was 1 X 10° conidia* mL" and the
second instar larvae of Spodoptera litura were treated for 7 days, the results showed that Beauveria bassiana
SCAUYZ16 and SCAUJH19 had the highest virulence, with corrected mortality rates of 70. 71% and 57. 84 %,
LTs of 5. 01 days and 5. 98 days, respectively. The virulence of Beauveria bassiana SCAUYZ16 and
SCAUJH19 were tested at concentration gradients of 1>X10*,1X10°,1X10°,1X10" ,and 1X10* conidiasmL" , with
LCs, values of 3.29X 107 and 8. 09X 107 conidiasmL "', respectively. After treatment with emamectin benzoate,
abamectin, spinosad and chlorantraniliprole on the second instar larvae of Spodoptera litura for 3 days,and the
LC;, were 3.56,59.14,18.82 and 2. 76 mg+LL'. SCAUYZ16 and SCAUJH19 showed a high level of virulence
against Spodoptera litura and could be exploited as prospective Spodoptera litura biological control strains.
The lower L.C;, dose of the pesticide can be used as the basis for the follow-up test,and different concentration
gradients for the compound test of bacteria and pharmaceuticals can be adjusted.

Keywords: Spodoptera litura ; entomopathogenic fungi; insecticides; virulence detection; biological control



