RN R 2244, 2019, 46(5): 870-875

Journal of Anhui Agricultural University

[DOI] 10.13610/j.cnki.1672-352x.20191122.020 P& Hi R[] : 2019/11/25 9:04:51
[URL] http://kns.cnki.net/kems/detail/34.1162.5.20191122.1044.040.html

XEBHSE Bt B ERCERIA

A=t KHR? BAEEY &£ #°

(L. TLHEMNB 7R, B 211153; 2. ZEUR KW SRR, &8 230036)

H E: A FRAAR M EENAENI RN, AEKE. LAF, FBAIFFRE, EHEER KT
BIFT BIF R 12— At LA EENEE QRY REAKXERZRAARERER 6 FE, & 2F B T4 055 ik
HEBQRDEF L FAFE CF1262 BHEF ALMHF (RO N 5. FEHE, T48) 3748500
TiRI, FAEER L FRARERITOEL I R RGN FhTLEE; BRHLEOEHFT EHEIT
TR KB 69 BB B0K I, MIKENRAE), Fild £ F R R R IE B R e E. 6 LR T
£E AR 4B ROKEEN RLEZROERFTIURA, LBWTEE EILb., 25%R 4k Il TEFHNEH =&
FIAATH CF1262 A AR ¥t £ H askad A58 Bt TRIFOIEHAMER LT, H =2 F704FH CF1262 5 1.8%
FIAERZImRRL 1 L REBHEZMERALANE, £H5FHKD 179.88, KL RN L EH ARy £ 474
P LIEFAEN T kit dE,

XA £E A% FEHE, AR, &7

FESHES: S476.1 XHEFRIRES: A NEHS: 1672-352X (2019)05-0870-06

Synergistic test of Bt strain with high virulence of Hyphantria cunea

LIU Yunpeng', ZHANG Xiaotian®, XIE Chunxia', ZHU Hong?
(1. Forestry Academy of Jiangsu Province, Nanjing 211153;
2. School of Forestry and Landscape Architecture, Anhui Argricultural University, Hefei 230036)

Abstract: Bacillus thuringiensis is an important biological insecticide. It has the advantages of low toxicity,
no pollution and environment friendliness. It has exhibited high efficiency in control of Hyphantria cunea. How-
ever, it also has the shortage of relatively low lethal efficiency and rate against the larvae of H. cunea. Firstly, the
compatibility test between CF1262 strain of B. thuringiensis that have selected for H. cunea control and com-
monly used biological control agents (chlorbenzuron Ill, avermectin and matrine) was carried out. The chlor-
benzuron 111 and avermectin exhibited good compatibility with B. thuringiensis. Secondlly, the screened two bio-
logical pesticides were used to carry out the synergistic test under different concentrations, and the combined viru-
lence was tested in laboratory. the best synergistic combination was deduced by calculating the co-toxicity coeffi-
cient. The results showed that the combination of 1.8% avermectin EC, or 25% chlorbenzuron 111 suspension with
B. thuringiensis CF1262 had good synergistic effect on the biological control of H. cunea. Among them, the syn-
ergistic effect of B. thuringiensis CF1262 and 1.8% avermectin emulsifiable concentrate with volume ratio of
1:1 was particularly obvious, the co-toxicity coefficient reached 179.88. These results will provide more valuable
methods and choices for the biological control of H. cunea.
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(1) LB [fl{&5:95% (Luria-Bertani 5% 3735):
JRETER 10 g, BEEHZIY) 5 g, NaCl 10 g, Zfli
#1159, H/KE%E 4 1000 mL.

(2) LB #ifk$z45 (Luria-Bertani 3577 35):
R H R 10 g, BERHEEW 5 g, NaCl 10 g, Jik
EZFE 1000 mL.
1.5 WREHE

(1) HEE&HF AT H CF1262 FHkk M =F Y
1) ) R 5 ] k4l R DM E o TR S AT R R
FFIECH < K =800 J1 B bR Bt1262 Heb s i 7RI
i 28 CIEIRREFRAE 5% 48 h, FEF ARG
B R . ELRBIERSET, BOaFELr
PR 23 79 # Bk 1000 £, 76 AcBe T FH I ER v H5oiR il
SE BRI LAIR B o ARG 1x10° cells-mL™.
1x10" cells-mL?, 1x10%cells-mL™. 1x10°cells-mL™
M1 1x10% cells-mL ™ 5 AN RR EE HEAT R 45 .

A A A % H TR SR R 2 0 5 24 ) T
fil: B Bk 3 P A RS540 A U PR AL
FHMRRE A FH /b 5 DA I 5 A )5 2 o) FH O v /K e
2 000 f%. 4 000 f%. 8 000 f&. 10 000 . 20 000
5 5 ANIREERAEE, BT A B8 &=k 1, LA
TG B K on R

BAME: AENRH  CRHEEL”. ek
ks = AR E 4 BBONETDR PR 24
h, BHFALEE 30 Skl Ho B BH T B i SR N ik
A ) £ BRI R IR LR 1 4380 R E T
W AR FR AT (1 B N A VR R AR FR U . DA
0.05%TW-80 =BT H i A Xt b (RN FE
PR E 3 HER )., ARG FRAE S, 24 h
B H T F, B0 24 h & — G AT
B, TFRIETIRFRZIESLT R, RBZEHLTE,
5 JE I AP EO R FE LCB0 RN

* 1 HXEMRAFENRBAFERERL

Table 1 Dilution of several biological insecticides in bioassay test

HER 24577 Insectieide

A RS AR 5 B /mg- L™ Active ingredient content

KAHPRIITS Chlorbenzuron 111 0.125 0.0625 0.031 25 0.025 0.0125
R4 & Avermectin 0.009 0.004 5 0.002 25 0.0018 0.0009
T2 Matrine 0.006 5 0.003 25 0.001 625 0.0013 0.000 65
. A FR2H AT AL s . A2 R LT A
FET %% = =" 1100 TRGTET 5% = TR =100
AR PuRF gy
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(2) Bt Wk SEDHIFIIF B ENE .
W JIERIETER <5 = S B SRR e ) 7,
HWG IR EE R #E R 1X 108 cells-mL™ , 2°CUKFE 117 &

%100

H.

AR RS IR B Bk =R AR B
PRI IR AT IR B, Al /> 2 T AR S
S TC B K BB 5 A5 A0 10 1% 3 MUK EERS B, Hesafr
BRI & EWE 2.

* 2 HIKEPRHFESEREGTERER
Table 2 Dilution of several biological insecticides in compatibility test

BEIR 24571 H B A B mg- L Active ingredient content
Insectieide Heddi = /5 R = 1/10 T &
K4IIRIILS Chlorbenzuron 111 0.166 67 0.03333 0.016 67
B4 B 2 Avermectin 0.009 00 0.001 80 0.000 90
208 Matrine 0.008 67 0.001 73 0.000 87

EREPARE 5 KRB LB AR RES
EEZVRIRKE G, FRERER 45 Chf AR b
[ F), NS FRIELAIM R AR 2542 8 19 © 1 LR &
PEEY, BINEEFRIL A Ay HLEE ], ) 2% & 25 P AR & H -
W E R E = HEL, I 1 mL EHEKR LB
[ 7R 55 77 AR R

BV AR DN 5 HC B 1 2 B PR T
IR B, (THEME RIS o S F A EEM RS
FoPARR, BRAWREESE =R, PUINTEE KPR
VE N2 ENHR, TN 25 C RIS MR 3595 .45 48 h.
72 hy 96 h WA FH -7 a8 SR R R R 7 LR,
U R E ATl o = /s v = R 2 ) Pz 2B | D P el
P B AR A 4B o

o oy NTBARE BAA-SETREEER
MBI Go) = X1 AR i P "

(3) RN E [k BCA 5 1 e AR 4
bk 4 FAE) R BRI LCR0 BUE, e sF
FOAT B 5 HoAth A=) o HURIAR A1 2 ke, Jde A
BB AR RS T = & F AT
CF1262 (1250 ik B 245 VRIC B TR 7R, FKs P Fh 22 9
NG T = S B BRI AR 91 1. 4
1. 101, 124, 109 BERE, 25DV
TR R0 ) TG R KW R R A BOR R . R
RIMETE N T IE . A E 3 HESR,
HHERTEM 30 LkEEHAW, 259 kE
0.05%TW-80 =¥ FIXf I . 5 J5 Il i AL R LC50
A

(4) BRI 5 E [k BeA R ) R IEE R
Bl EBEHNRIE (Sun) FZ)EE (Johnson) [F)E
BRAGE, K E IRz 2T B A1 A4 3% B 52 C )
X 5% [k BE ROUE B . Jl a BE R 3R B R AR

(co-toxicity efficient, CTC) [F%{E HIWrIEt &5 1

100

R JFLL CTC EIFHIEFIMIEMER, 24 CTC
KT 120 BFAIERAER, 24 CTC /M T 80 NtEHifE
H, 34 CTC & 80-120 B RAHMAEA, 4 CTC KT
200 i Ay 55 2 1 2 pe I,

N FrREFIILC
HAHEE (TD = =90 100
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. . FRERIILC
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Kb TR FRAMLC,,

A S ALESTRCRM T O)
BT B BOESICAM A O6)
SR IIREL
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AT 574 S HI5TF Excel A1 DPS i b
RYGHEATITL.

2 ZER59Mh

21 FBEE&HFMITE CF1262 Ekk R 3 Fha %17
BRI EERBMRZHNE

BT = AT CF1262 HEMRAITE 200, Fi
YRR 2 KR N5, 43 5ild 1.4 Hh & FIREE RS
AR 7 AT IC B, 0 38 B AT B0 21 E
S5 R 7R : CF1262 kiR 4u3t [ Fk i) RT3
BE IS 8] (R A A A A BN I S, TR IR 5 25 [ ik
() ERIET- R 2 IEM > (& 1). 78 1X10%cells-mL™*
WHER, (AR 2 E kR I T B m B0
1. %08 REZIEJET:Hik 96.67%. 5 1Xx10°
cellssmL VR EEAALL, 1X107 cells-mL™ /& F 84t
RAE N, 58 RIGIESET 3R N 73.33%. 1f 1
X 10° cells-mL™ WRER, FERRHIEUR 1K,
8 RIRIEALT %K 46.67%. 1M 1X10* cells-mL™
W2 8 REZIEAET %A 10%.
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Figure 1 Corrected mortality of Bacillus thuringiensis against
Hyphantria cunea at various concentration

100 -

-+ 2 0001%

- 4000f%
801  —a 8000f%

-e-10 0001
60 -

=20 0001

RIEBET-2/%
Correction mortality rate

40
20
0! |
0 12 24 36 48
i []/h Time
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Figure 3 Corrected mortality of Avermectin against H.cuneae
at various concentration

2 BRETEHSHEIEXEBHNRIERTE
Figure 2 Corrected mortality of Matrine against H.cuneae at
various concentration
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Figure 4 Corrected mortality of Chlorbenzuron against H.cuneae
at various concentration
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Table 2 The median lethal concentration of CF1262 and several biological insecticides against Hyphantria cuneae

BERZEA SIS peyE HHRAEL T 9506 E {5 X ] @zﬁlﬁqﬂ_ﬂzrﬁ LC50
Insectieide Regres_smn Corre_la.tlon 95%_Conf|dence Median Iet_hal
equation coefficient interval concentration
CF1262 B.thuringiensis Y=-3.364 2+0.583X 0.9700 1.212X10°~2.938X10°  1.887X10°cells:mL?
FaT4fEr&i 2k Avermectin Y=-3.878 4+1.356 9X 0.980 2 5.50 36~9.230 7 7128 mg-L?
ST Matrine Y=-2.549 4+2.075 6X 0.9398 13.374~21.172 16.833 mg-L?
KAMRIITS Chlorbenzuron 111 Y=-2.091 6+0.7347X 0.9824 47.936~111.011 72.948 mg-L*
# 4 TREYRBFIAIERE CF1262 E#kEKIE.
Table 4 Growth of CF1262 strain treated with several biological insecticides
CF1262 HtkEK AL Growth of CF1262 strain
A2 AEERS TR Eiizas il 15 HEREI 110 HE#EI CK
Insectieide  Testime ey R ARRNE ERID EKRE kKIS EKIE
Bi/mm /% B/mm HilZ/% Bi/mm /% B/mm
B 48h 483+081° 5304+7.83° 674#0.19° 3452+185° 891+0.34°  1344#332% 10.29+0.70°
ﬁﬁ’]ﬁe 72h 743+019¢ 5744+106° 1244+024°¢ 2876+1.38° 1581+028° 945+159°  17.47+043°
%h 1057+044¢  4757+220% 1561+036° 2260+177% 17.97+032° 1086+159° 20.16+0.272
. 48h 07940032  492+024° 1007+010% 217+092°  993+039%  356+384° 10.29+0.70°
Sﬁﬁmfn 72h 17214015%  143+0.80°  17.29+018% 097+1.05° 17.24+013% 120+072° 17.47+043°
%h 1947+045% 3444222  1867+081°% 7.42+403° 1867+058% 7.39+288%  20.16+0.27°
. 48h 101240378  1.68+359°  830+050° 19.39+4.83° 083+044%  447+431° 10.12+037°
Chﬁﬁ?ﬂ;ﬁm 72h 1539+025° 11.85+146° 16.48+020° 563+1.15° 1669+0.32° 441+181° 17.47+043°
%h 18.42+065° 863324  1911+0.09% 519+045°  19.24+048%  458+237° 201640272
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Table 5 Toxicity and co-toxicity efficient of Compounds against Hyphantria cunea

EEyEs HXRZRE (D 95% . {7 [X [A] I H K Img-L HH/ARK
[[=a . . ! . .

. Regression Correlation 95% Confidence Median lethal Co-toxicity

Proportion . .. . . -
equation coefficient interval concentration efficient
A:B=1:9 Y=-0.446 0+0.598 0X 0.992 8 2.782~9.869 5.573 136.39
A:B=1:4 Y=-0.424 0+0.560 0X 0.9877 2.712~10.475 5.715 142.45
A:B=1:1 Y=-0.436 0+0.555 0X 0.994 1 2.912~11.121 6.091 179.88
A:B=4:1 Y=-0.584 0+0.578 0X 0.9831 5.313~17.844 10.219 138.90
A:B=9:1 Y=-0.718 0+0.558 0X 0.990 4 10.430~33.643 19.416 83.44

A:C=1:9 Y=-1.292 0+0.767 0X 0.9931 31.284~73.748 48.343 117.28
A:C=1:4 Y=-1.255 0+0.813 0X 0.988 2 22.859~52.585 34.970 132.60
AC=1:1 Y=-1.019 0+0.811 0X 0.987 2 5.796~46.868 18.099 165.67
A:C=4:1 Y=-0.964 0+0.809 0X 09911 9.864~23.656 15.550 142.47
A:C=9:1 Y=-0.905 0+0.768 0X 0.986 8 9.346~23.255 15.047 135.45

H: A 4R CF1262, B, 4R, C. K4k 115,
Note: A. Bacillus thuringiensis CF1262, B. Avermectin; Chlorbenzuron IlI.

T 3 Bl AR W 19 35 il e SRR (B 2. 3.
4): 3 BRI SEE Ak 3-4 #4h AR B R4
MIBERCR, Fo R4 3R 5 v S 00 =k B 2457
£ 48 h I 3 [ i 1) BOE AR 8 95%, 1K 4)
IR 2, AT A BRI A BT 15 S 00 DA K
BT 4 B 2R R INANEE, (HUR A I R G, KR
WRIL T HF AR, 72 h i 2 000 £ F B o0t
S (k4 R IR TR AHIA H) T 88.88%. FikE
WX BOE R R T3, B MR AT B3, 3
Tl AR A 245 7060 3 [ 1 B (PR TE 0 T B0 BRI o

PR AN [F) 3 P52 26 AR B0 L S A0 T SR e 5 98
B (IR T T R YL FET %, @it Probit [\J54}
5 AT CF1262 BEPRAN 3 FhAE i) 7% 3 E
KT LC50, W3k 3 fin. X —45 5N Je S 2 L i)
FIE TR AE = (R 25 FRR B AT AR AL T S,
22 BEEFAFESHEHMAEYRBTESN

B = & AT R S 3 FivE F AR R R
MR R IL (R 4): TS0 INIREMB T
X} 95 25 4 2 PO T 1) R AR KA KRS, 597 48
h J& W MR E N E A KER AN 4.83 mm, Xf

53.04%, M¥EFEZR 72h. 96 h J5, HXITR =T
(N2 53 518 57.44%. 47.57%, 394 546 5 i 140
il (HEER G, WS I5 = S w AR
T ZB WA, X AT RS S0 A %
FERIREET , Bl 4 20 75 25 < 2 U 1 (10 300 1) 2%
FAR, BRI I 2 2 AT B I R AR UK
SN, S IRBEALEE R 48 h JE X 7R 4 R AR KA
HIZRYERFAE 109 /4, B[] A SE K IR s H 9

SR . KYIRILS X 75 = ST B I v A K
FMA /N, AR E 25 I 18] R X 95 2 4 2 A A 1 1)
IR YEFRAE A% AT, Son TR RIAR 2 .
T P A B S H ik P AR IR SRR I 25 G A R 7
EERSQINEARER SR AN TSI ICE .

MR A= 2% R 95 2 A TR AH 2 1 1R 6
SERKRE, MR LS SRR I3 2 & B A )
THOUEC B R, TR 4 R K AR LIRE 95 = ST B
R T BT M. 26 Z57R FH M E i
BEED LR s, LR 75 2 AT B IR B 7%
AR IRAIHIE R, 1.8%F 4k B 2 FLil AT 25% K
IR 11 5 B A 0] VE RT3 = 4 2F AT iR CF1262 B

PRI R
23 BHEEFANESHMEYRATNKES
HWEHABRY

FIRH =4 AT H CF1262 S5AHA MR 1)
1.8% 4 14 2 FLIH AT 25% K4NHR 11 5 By 78 B
AT S RO R G 5 ) R LR RS, 458
MK 5 fivn. 7oA A E CF1262 5 25%°K %))
JIR 115 B 55 i R A S AR R, X2 E A
W AR R YA R RRERE R, HILE R
KT 100, HA, MUH RS E S KYRAER
b 10 1B 3E KRR S, N 165.67. Jra & s fufT
FR CF1262 15 [ 4 i Z R B0t T 1R 4 (3 e
U5 m e AT CF1262 5 1.8%[ 4 i 2 FL i 14
M1 LIRE EMBER AR, L5 RE05F
179.88. AL & EEFINT 36 E ik 4 w4 5k
G R I RV REARIGOURE , 1.8% 4k 2=
FL 25% KBk N 5 BT 59 = & A
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IRUFRISEAE, BTG R T 5E#H.
3 M54t

FARISAEN E 75 = AT CF1262 BRiFR XS
EE Ak pal B, s S AL Y
% AV AR 2 I e RS, TRk 5 75 = & S AT
P AHA PR LR AR R R FRH CF1262 B PR 370l
L5138 AR R BGRIEEAT T BRA R e, 1HE
it H R I A E, NEP R RG TS
%,

KHRMENE T 95 = & k% CF1262 1
PR 3 [ i i) B0 77, Hox SR ik LC50 A
1.887 X 10° cells-mL™, %35 [F {3 I B o % K s 2%
PR R, & ffFE CF1262 BEikxT s
A B m I B0E ), k0 T A R
IR o

CF1262 T Pk-5 % F AW 2% HUAAE 28 R 5 3%
B, T S URTE R BB X 75 2 4 S AT B 1)
B VR AR KA B, 5597 48 h 5 HONEBSEIR T,
I 23 53.04 %. 11 1.8%F 4% % 5 25% K 4 iR
5 X 75 25 G AT 1 1 B 0 AR K s N, R H
TRAF AR, AT LAME N CF1262 B ik & FL il 71 o
RAARIG AR 7 A= WO ) = Fh AR 2%
Ay R F A AR R B AR AP AR RS, TR
— B RFIELA], A T .

A IS G D e 5 R o, 1.8
Yol 4E B = FLIH . 25% K4MR N 5 BF A S5 o4
FME CF1262 &I 56 [ Bk it A5 va
TN ARG BUE R . o, CF1262 WitkS
25 % RNIK 11 5 2357 B B B E SRR L
L8 REGYRT 100, AR 10 1 3L R 5w
FIA 165.67. X 5% Bt 5 K ZhIRIE RIS SEE A
W 2, 3 XA I 5 ) KB VA RS T g5 ik
—H ZRAIG R B A, B R %
ST KGMRAE N —Fh R BER, ARl Bk )L
T A B A PRAZ A 0 VE T, AT B AL
TR, BRAIG T HARBERJERE, (i Bt A HE
SENRHAN, 5T BtEKGE . 52K
i 2190, s AR POy i 7 45 1 A — B . CF1262
WAk 5 1.8 %R 4E R R R I T IRIF I3 BUEH,
R 1 LIRA G E R U R R, 358 R 0L
F] 179.88. {HFE 2 8] I H AL AN+ 43 B A,
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