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Bk B {EE Bb84 Xt Q EUE# ELHY
B 8)-FI 2 -7 T R R B 7 4f
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(1. Z BRI YR 2B, G E 230036; 2. H EARM A= MBS, 1LZR 75 5 266101)

W OB AHREFsT Q BB A Bemisia tabaci (Gennadius) B & 495 R A B AR E R
BTFAZ, RAMEFEMNET 5 ANRIVEA12HE Beauveria bassiana B HR3TBA 25 R b4 F 7,
FHiZ A B 1) -] F -5t = R AR 547 T B. bassiana 84 (Bb84) B #r3t MEHy B R 69 B 18] U Ao 7] &
B, (EREI: S ABRXEAMR T, Bb84 B A B 3 ¥ 8 RGBSR . BILER
%, AT EME Bb84 BRI TFIRE G mm EoF, Bzt 2. 4 8B AE R LAKRSHY
F. R -F F- T BRI AT LA TR G AT B, R A A Bb84 W ARAEAT
B e93E K, A8 GBI P IRE (LCso) M ZEAK, H ZHOMRSTHE5%; 4 Bb84 HARK I RE
A 1.0x107. 1.0x10° F= 1.0x10° J&F/mL A, H B4 2\ 3 #5 R g8t F 8 8] (LTs,) 155
H 5.44. 4.61 F24.05d, BP LTso AME I T IRE GGG Al D>, BRI BOZIE5%, Bk, FE5%
FRAZF, HHRIBE12H Bb84 HARKIKA ST 1.0x10° 38F/mL B, xHEH a3 #5 R a4
HOREHT.
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Time-dose-mortality of the Beauveria bassiana strain Bb84

on Q-biotype Bemisia tabaci
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Abstract: In order to obtain entomogenous fungi strains with high toxicity against Q-biotype Bemisia
tabaci and apply it to the production, the toxicity of Beauveria bassiana strain against Q-biotype B.
tabaci were measured by using the method of spray. And the time-dose-mortality (TDM) model was
applied to analyze the time and dose effects of strain Bb84 on Q-biotype B. tabaci. The results showed
that the mortality rate of strain Bb84 against the 3" nymph was the highest and its lethality was the
highest among the five tested strains and the daily cumulative mortality increased with the concentrate

of conidial suspension. Strain Bb84 also had high toxicity to the 2" and 4™ nymph. The analysis of
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TDM model showed that the LCs, value decreased and dose effect increased with the extension of time;

LTs, values were 5.44, 4.61 and 4.05 d for the 3™ nymph of B. tabaci at spore concentrations of 1.0x107,

1.0x10% and 1.0x10° spores/mL, respectively. Thus the LTy, value decreased and time effect increased

with the extension of dose. Therefore, in the actual production, when the concentration of the B.

bassiana strain Bb84 is higher than 1.0x10® spores/mL, the control effect of the 3" nymph of B. tabaci

18 better.

Keywords: Beauveria bassiana; Bb84; Q-biotype Bemisia tabaci; toxicity; time-dose-mortality model

JHA) B\ Bemisia tabaci (Gennadius) »& — Ff 85 2
PR R, HEF FEREER. B3 BT K&
IRELEE 74 AFL 500 RMHEY), HAF 3G ETIEA
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VBTG N ERIZEEIR BN R . AR R T
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ASHIE e 21 A i 2 0 MR a1 v 5 0 R vk R AR
H, REL—PRERAE A B Bb84 X MKy E\ B AL L
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Table 1 Hosts and origins of the tested strains

B Ak Strains

25 Hosts

JR 46 RAEHD Original localities

Beauveria bassiana 84 (Bb84)
Beauveria bassiana qing (Bbqing)
Beauveria bassiana 14 (Bb14)
Beauveria bassiana 12 (Bb12)
Beauveria bassiana 22 (Bb22)

%k 4T Anomala corpulenta
I8 Paraphlepsius
%W Curculionidae
sk B E M Pyrrhalta aenescens
PEREEWE Lycorma delicatula

LU % Guniujiang, Anhui
ZRIRIRIL Langyashan, Anhui
LR % Guniujiang, Anhui
LR Chaohu, Anhui
ZHIRHP L Langyashan, Anhui

1.2 #HiKER
BER MK H Bemisia tabaci (Gennadius) (4%
EN Q FaFd) SR A s M E R =B, &
LN RS YD R 2B & fe N T3 = (ZRS-
1ISW) % N 38R B Rm 7% 20 /UL E, 3k
2. 3. 4 Ay .
1.3 A EIEKE SINE
KW S5 R0 AT I o Ak B B R R A
5% K K5 9% 3 (Sabouraud dextrose agar plus 1%

peptone, SDAY) L#55% 10d 5, ¥4 EH 1513
10 mL 0.05% F] Tween-80 /KiFR+, IWiEdk
30 min, A IMERCHECSCHE, B 1.0 x 10° 1
F/mL M F BRI BB R, B
O EL 3 WA 30 sk, BRREZ R R B
1 mL BE Rl 7 B 0F W, SR Wt 55 vk A B
B, AR, G A 2 B T A 2 5 S
ANERN 15 em PEFRILF, FFINNE &L H K
3% . LL 0.05% FY Tween-80 /KVETRAEZ AXTIE .,
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it 6 MbEE, FAFEES 3R, KBRFELE T
(25+1) C. HXHEE 85% FIEE L:D=14:10
TEIR N TR MR, & H B IL R4 R
(B HRAERK A E R HE, HEAR
SEERAET R
14 SHEHNEKRNSHNE

W 977 228t PR v B ) TR R TS RSO E A 1.0 x
10° fiiF/mL MBI, Xt 2. 3 F1 4 &35 &
BATEE IO FIRECH] 1.0 X 10° 1.0 X 10°, 1.0 x
107, 1.0 x 10° f1 1.0 x 10° f-F/mL 5 Fl A [F] 34 5
AT BV, WA R R B 7 B o 3
HHRIIE . T BIRWECH A E . R A AR
eI 1.3 75,
1.5 BIRLES S

FEE R G I~ 353 U5 B0 FRBO T B 5 AL B
LT, FRLL Abbott A3 (1) THERIEILT R,

. AEFRAAET 2R — XA AET R
= P -

AN B B A PR (1) 255 7000 i 2 Excel #14F
AbEE, SR A /N 7 ik ((LSD) T 2 E LK.

Bb84 B MR AN [FUR 76 7~ BRI 3 A U
B 770 5 K FH s [B)-55) - A T 3R B (TDM)!!
AT o AEAZASAL 2 i b, A R B AR AN
B AR08 48— B — AR, AT 8 R] . 7R &
RO EAE, RERE PRI HS A2 0 40 (1) 52 B PE R K
W o ZRRAR WL (2).

pij = 1 —exp[—exp(t; + Blg(d;))] )

K@ py FRERN 4 (=1,2,3,..J) 0
PRt E s HRAIE d, i=1,2,3, ...0) 51 5R
R, fHE S48 p =& 5 SBNA KK
REE, BRI ALTE AN B A=) 52 s P 42

W (FF) Y FRPIIEE s 1 NSRS BT
IF1E) ¢ I 25, RIGRAH ST I XCTA] [2, 6] IR
MBH T B U R R A ERES, A
RE T AR TR A A0, AR B (R B S AR AL o R L2 R )
B AR AR 8] XTE] [2, 1] AT BER AL S5
ST T RN A
gij = 1 — exp[—exp(y; + Blg(d))] 3)
K@ W pERQ ME, y NHRXIE [,
1] WIS TR N S8, S AR T2 BT SR T
FH L 58 A ST (I ) X [R] o8 2 B[R] [X () 25 B A
ISR PRAETH 5 AR AF R HC bl X (3) Wl
i I A7 AR R ) R K AR R BOE IV R A3 2
oy, MBI E K AR G, BET Al BT 2
Ko THE SRS R H DPS B E A

2 GER5SH

2.1 AEIEHRITEHEISRE RS D

8RR 2) Bor, AR R B O MR
Y&, HERE#. Bb84. Bbqing ) Bbl4
WS 8 KIBEITMRIEL T R EE T Bbl2 F
Bb22, ' Bb84 WK IIEIERE S, 15 83.91%.
MG 3~8 d, Bb84 BHRESL AR UG 4w T HoAth 15
P, HEE S5 RETHBIERCEIE 50%, XL
KT, Bb84 BN M B 3 WA A E R
71, HEGCHFED.
2.2 Bb84 BN IEME AR EAE RNE N

Bb84 HEHEXT 2. 3. 4 W5 dIH KR &
71, LTso fH2 5N 4.45. 4.94 F15.33d, KIEME
T2 B A HORE (38 I BRI, ELAS TR 68 B 1) 22
WE (R 3) . AT REY], Bb84 WX AFE
B RAEAFE S, HR NS G

x2 TEEHRNEMNEEDRNEN

Table 2 Toxicity of the tested fungal strains against the nymphs of Bemisia tabaci

7S

RHIERET %

Accumulative corrected mortality/%

Fungal strains

3d 4d 6d 7d 8d
Bbg4 18.89+0.01 a 29.89+0.04 a 5747+0.01 a 70.11 +£0.01 a 79.31+0.02a 83.91+0.02a
Bbqing 333+0.02b 16.09 £ 0.04 b 29.89+0.03b 42.53+£0.03¢ 65.52+0.06 b 78.16 + 0.05 ab
Bbl14 15.56+0.02a 26.67+0.01a 39.08+0.04b 50.57+0.03b 58.62 +0.03 be 68.97+0.05b
Bbl2 0 8.05+0.01 be 17.24+0.04 ¢ 37.93+0.02¢ 50.57+0.01 ¢ 57.47+0.01 c
Bb22 0 230+0.0l¢c 12.2+0.04d 2222+0.01d 28.89+0.01d 34.44+0.03d

T RPEAE T £ bR, RS E TR RS EZR A EE (P> 0.05).

Note: The data in the table were means + SE and the means in each column with the same letter had no significant difference at 0.05 level when tested by

LSD.



462 g 7

24 Vol. 18

&3 Bbs4 EHRITEMEANERPAEREN
Table 3 Toxicity of strain Bb84 against different nymphs age

5 R XL () RIS LT, 4
Instar nymph Regression equation Correlation coefficient Corrected mortality /%
2 # 2™ instar y=3.01 +0.45x 90.80+1.15a 4.45
3 % 3 instar y=3.10+0.38x 81.61 £2.23b 4.94
4 #% 4" instar y=2.72+0.43x 70.11+1.15¢ 5.33

TE: RN BRI = brdER, Bl R TRIRFRRER AR E (P> 0.05).

Note: " The data were means + SE and the means with the same letter had no significant difference at 0.05 level when tested by LSD.

2.3 ARIREBEE Bb84 BT EZHLIEEFE
HE 3 RERERAETE

Bl 1R T HeR B R Bb84 JE MR EL 3 WA
BRI IEE TR A E L. BeFh 556 3 R
W EFFIR R HBIET, H R IR IER T X
Bb84 i1~ & 1 3G I AT AE FH B J) F 4 KT 185k
B TR, EBETFIRESHN 1.0 x 10°, 1.0 %
10°. 1.0 x 107, 1.0 x 10° A1 1.0 x 10° fF/mL K,
HAZ AT E 53508 31.03%. 41.38%. 67.82%.
81.61% F1 88.51%, Ik Jim ME#y B\FE 12 32 Fifi Ab HH ) []
FEK T TG B AR A

100 —*=CK
90 +— lge=5 =
80 —+—lgc=6 —
3 70 —o—lgc=7 o
60

% o lge=8

40 = lge=9
30
20
10 /
0 b= N

1 2 3 4 5 6 7 8

PR A A% Days after inoculation
E1 #EMBESR Bbs4 GHEMEAERZFARITETE
Fig. 1 The daily accumulative mortality of Bemisia tabaci
treatment with Beauveria brongniartii 84

WHRIESET

;
IR
Accumulative corrected mortality/%

2.4 BYE-FIE-FETTRERELD R

STy E A R B R Bb84 S5 3 RIT
GRBETS, 38 RJGIT R RN, Hikdst
oI ARZE18, Wik ] TDM RS BEAT 04 0e 19, 1k
B 3~8 d B R IFFE TR, FE 0 RAT R
BHATRLIE G, #E47T TDM B M i s 5t 1
WEERNEK 4. FrE@Bidin) 2 =642(df=8,P=
0.60), NT y>=15.51, WO ZHKEELT
Hosmer-Lemeshow L& FEMIR,  FA 15 28 11 55 o
PEANEE, B,

R AL T 55 I 8] RS 2 B ¢ A 335 B AR
KT (P <0.01), BEEALIK Bb84 T # 7 & Ak M
L5 ] ) 00 AR S 5 o 12 TR R R O R B R R (1)
RZ BN 0.401 90 I AN S HUAE MR ¥ BTl 5
55K (v5) IBRIHR K
2.5 Bb84 xR EER AR E-FIE-E T RIRE
T

Kl 2 B2 TDM B AL 11 1K) Bb84 T k%]
SRy B AL TR B BN, B R E K, =
PeIL B LCsy M LCoo M FT 5 (FH IR F R, 5
ME 3~8d, LCso flitHE 4351124 9.07 x 10" (3 d)-
1.23 x 10° (4 d). 2.47 x 107 (5 d). 3.41 x 10° (6 d)-
1.57 x 10° (7 d) F1 1.28 x 10° (8 d) fli-F/mL, HT

R4 Bb84 EHRITHEM EAYATE-F B - T RAR BRI R S K fh it

Table 4 Parameters estimated by fitting the time-dose-mortality model to analyze the data of Bb84 against Bemisia tabaci

FAFFET M ZEAR R Conditional mortality model

ST 2 AR Cumulative mortality mode

%0 Parameter il Value  FrdEIRSE % rtest P {H P Value ¥ Parameter f1HE Value Var (r) Cov (7, )
g 0.4019 0.045 1 8.907 0 0.000 1 p 0.4019 0.001 8 0.001 8
73 —4.7702 0.368 2 12,9552 0.000 1 T3 —-4.7702 0.122 1 -0.0141
Va —4.6573 0.361 6 12.880 0 0.000 1 Ty -4.0190 0.1127 -0.0139
Vs —-4.042 1 0.353 1 11.448 3 0.000 1 75 -3.3373 0.108 0 -0.013 8
Y6 —4.2223 0.357 8 11.802 2 0.000 1 T —2.9918 0.1053 -0.0136
V7 —-4.9267 0.409 8 12.022 8 0.000 1 77 —-2.8569 0.104 9 -0.0136
Vs —6.1456 0.592 8 10.366 5 0.000 1 T3 -2.8203 0.105 1 -0.0136
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WS 3d Ml 4d BB RET, Frbl3d
A4 d ) LCso it B K; LCop flitH AR VG
£ 1.24 x 10°~8.80x10" fF/mL, T4 M50
rh U S B B v BT ARR IR SR T 3 R IA ] 90%,
MR AT LCoq 1H AR K

16
L 14
8 —A—LC, —®-1LC,
s 12
E10
25
B 8
wd
Z2E 4
K g
®E 2
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o
=
=
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J%Fh )5 K%L Days after inoculation
2 BEMEESFMEHENEMT
Fig. 2 The estimation of LCs, and LCy, values in each period
after inoculated

Bb84 B X JHA Bl B BR8] (LT, 1H)
B 701 IR B IR 3 I s . 4R IR 1.0 %
10° F1 1.0 x 10° fliF/mL i, B HRE& R E
FET-ZANT 50%, THEANH LTso {8 41 HkAE
2379 1.0 x 107, 1.0 x 10 A1 1.0 x 10° #F/mL
i, LTso 505N 5.44. 4.61 F14.05d. Fifikt
HARK R R A RIMREFE T R RIEF] 90%,
THEARH LTy 5o
3 g

FH AR BT B v R A EVR R 1 T AT %
o 1998 4F, Wraight S5 L, K EE
RO R B B B0 1t B JS Vicentini 85120
AT TAHRS BT ERE . PG EFHSER
—U[E 5K, O R TR B R R TR
PEAG AR R AB AT 5 A B R
PR RS L 3 W U — e M BUR S, Hop
Bb84 AR MU EE R T, REET
HAn R E R, mHIEXT 2. 4 BAEREAEREE
77, R R A T R RORE R B AR B ) ) T
etk

AT Fi 4 Bb84 B Ik A [R13 B 1 A v v x
SRR EL 3 WA ) RV IEAE TSR AT LR, 4
W 1.0 x 107 % 1.0 x 10° #1F/mL K, 5

7RI BRI IEIETZH 67.82% 1 K F 88.51%.
TDM B2 b 45 KRB, X R 5 28 4 KRB
8 K, LCsyfHHH 1.23 x 10° [£ % 1.28 x 10° fld-F/mL;
MAEFWREH 1.0 x 107 BHZE 1.0 x 10° il F/mL
I, LTso{HH 5.44d FFEA 4.05d. Kk, il
A F R E T 1.0 x 108 i3 F/mL 1) Bb84 1
PRAF B B 6 Ry mL 3 W R, ATk B TE R
JRLER (8] PN % ST KR B H 8

TEERTE 1B B Bb84 WAk Q BN m\ 3 ¥4
5 R VPA A, SRR B [R5 - T R i
ATREAU AT BT, AOLEE G 1 L2 53 B i 9 I ) 5 77
TSIAH ELHE R ), 8 T DA B4 G e AT
TETGIE P AR I A RO ()58, ELAE s 34 5 2.0,
B LCso fEL P I 1] (1) T B2 55 M1 LT s 15 Bl 751 5 1)
TR, X R R — D AT SR VAN 1% AR 1
HEETT.
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