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B A xlee iR, WA, MAeRS
(1 7 REREAF G PRI, 7 R )M 51064052 SR KF KRIRBFR, & 7 M 510642)

41 KWL Solenopsis invicta J&:3% E HGH AR R A= P57 18 248 H 20 KO B A SRR, A SCEZE N AT
SE 6 BRAN [RI A JEL Y L Hs T T 0 21 K R B e 7. 030 I 55 vk, il f ik B 1 x 101 x 107 1 x 10°
1x107 1 x10° mL=". 455%M 78 1 x10° mL~" il 7 JE T IREWUFT & Paectlomyces lilacinus T AR Pl04 | 2R 1R
Metarhizium anisopliae Bk MaOl BRI S Beauveria bassiana Bk BbO1 . Bb02 .Bb03 . Bb04 A Ji5 £T K I T 0 &
15 RAYBEHIET= R 535K 69. 84% 95. 06% .87. 00% 100% 92. 16% F1 100% , 6 FF B& R XT 21 K ML T WA BOE b Ji
(LCy ) 51128 2. 23 x 10° 4. 46 x 10° (4.07 x 10* | 1.77 x 10* 4. 80 x 10* 3. 71 x 10* mL~", BAEH Af (LT, ) 43 3 A
8.75.3.04.4.73 2.84 4.05 F12.55 d. £83 0 HrAeth , 70 B A RS /NSER Bactrocera dorsalis WERA R AT R R BHO4
FEAL PRI T LR 1 x 10% mL ™" IR ET ST BT S5 A BB IS 8], 107 40 B3 H K IR Ostrinia furnacalis 1Y) Bb02
MR EAT SR Bt . B Bb02 T Bbod BRI B0 1 A Bt 220 K WA W B 16 1 1 B k.
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Screening of High Pathogenicity Strains of Entomopathogenic
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Abstract : Red imported fire ant (RIFA) , Solenopsis invicta Buren, was one of the most dangerous and
devastating invasive pests in the world. The previous studies showed that the biological control agents
were the effective ways to control RIFA. In this paper, six strains of entomopathogenic fungi, Paectlomy-
ces lilacinus P104 isolated from RIFA, Beauveria bassiana BbO1, Bb02, Bb03 and Bb04 and Metahizium
anisopliae Ma01 originally isolated from other different insects were used in bioassays against RIFA work-
ers by spraying serial dilution concentrations (1 x 10* =1 x 10* mL ") on RIFA workers. The results
showed that the accumulative mortalities of RIFA workers induced by the highest conidia concentration (1
x 10° mL™') of P04, Ma0O1, BbOl, Bb02, Bb03 and Bb04 at 15 d were 69.84% , 95.06% ,
87.00% , 100% , 92. 16% and 100% , respectively; their median lethal concentrations (LCy,) to RIFA
workers were 2.23 x10°, 4.46 x 107, 4.07 x 10", 1.77 x 10*, 4.80 x 10* and 3. 71 x10* mL ", re-
spectively; the median lethal times (LTy,) were 8.75, 3.04, 4.73, 2.84, 4.05 and 2. 55 d respective-
ly. The LCy, values of strain Bb04 originally derived from Bactrocera dorsalis were the shortest, while the
LC,, values of strain Bb02 originally derived from Ostrinia furnacalis were the lowest. It was considered

that the strain Bb04 and Bb02 would be the most suitable candidates against RIFA for further study.
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21 KWL Solenopsis invicta Buren J&— Fft J5 7= F B
SV EL A To] i el ) fe B e 5 e, 7 R A T 40T A
SIRRE M NS B, = 5L 100 Fi 3 A
EARA FAEYZ—, T 20 e 30 FENE S
A W R LML AL I LAV S B4R 200 km 138
JEY B, R E A T SE E AR AR 13 M 1,28 42 hm?
(-4t 1 EAT, 21 kO 7 S P S
BT 2001 AL B P 2% R K R
BB 2004 4E S 7L BEHGE TLLKIE R,
MelE 5% LA R A a5 . 2005 FEARIRET RE R
N RS T A5 MO % 0, 21 kAT BE 7E BRI |
S ARV R 1 AR 3 DI K i 2 G kAT
FIRETE T E R R 19 D X 47 AR (LX) 4R
2 THY BORR £, BAT B 0 R0 R 3 4 R
P BIE T 1  AER AR MR A RECM S, BB ia
FELSRAH 214 PR M.

H TRTEL OB B 16 2 DAL Biia o 32, K
AN Z b o 5 A AN 2T L S X A5 AL oK
WA AR H T A A 2 ) BO™ Y
“3R” ), RHET KR W B i6 07 2 B T IS E
F i -1 9 B 5 I A £ Y
AR B T AP AT BRI (B Beawveria bassiana |
LB B Metaehizium anisopliae F1 ¥ {1 5% Aspergillus
ﬂavusilz'm , HALRE WS R YT A BRI A Z R
J& Hirsutella . 11 5 5% J& Paecilomyces'™' & H- % J&

Conidiobolus-

ZLRMGEFR I W A=z W Fl, A R Jois
Ji TR B 21 K S DL S . AR SO = Y E L
BT TURRAN [ A 5118 B SR D 5 1 X 21 I B0
77, G 1 o HEBOR BE ) Bm Y B AR, i — 2B 0F 5
3 L TR R 21 K ISR 1) 42 4 FH B LA

1 MRE5EFE

1.1 @it HiE

ML KA SRR | M TR P X IR E R
PRI 35 %) i R 2T ST . 2T K ISR 19 FH BSR4 |
% PICRE I 53 B9 B A 3% 2 R B R AR SO (1 ik,
1.2 HAEEREKREKIE

PRy 6 Bk AR FCE bR E WA R B 7 B
Sy B i AR Ol R 2 B A SO R A 1Y T
PR, HAP IR LI H B Paecilomyces lilacinus T FE P04
AYES H LT kY , ok 1B Metarhizium anisopliae B
Ma01 FERI AR Beauveria bassiana F ¥k BbO1 43

15]

B H K L Bk B B B AR Bb02 AT Bb04 351
2 H E K Ostrinia furnacalis FAS/NSEWE Bactrocera
dorsalis T B R Bb03 IR 27 F AHE. FH 4% 2548 45 b
HilEEEFEEE (PDA) ¥ 5% LR R bR, IRAFTE 4 CUKAH
o I I A B RR EBT Y PDA AR KR SR SRR
¥R 7 d PR TR AT bR, 7 H.

1.3 BFEF RIS

1 6 BRI T bk 53 90 % 42 3] PDA -l 7E 25
C I 12 h 612 h B FRA PR IR 7 d, FF
W& PEUR A 20 mL @ =0. 03% it I-80 JG T
K, PRI 81 T 22 B 76~ B TR TR % 7T TR 3 A
200 mL PR FHRE Bt as R 30 min. ffbl+5¢
R  HBUZ B A S DR R, AR 207
W, BB, FH I 3R T B0 5B R 1) A
JE AW e B AR BEAL 1 x 10% 1 x 107 1 x 10° 1 x
107 .1 x 10° mL ™" F B 7.

1.4 HHXERIT O A EIBF A E

SR I 55 . /N Y T 2l 58 55 45 4 TG 1 4 1 4
FRIFWMET 100 K20 KW T W Ak ) o =
0. 03% 1)1t -80 TGP K AL FHET K BUAE Ry 25 % HR.
FEAAEFE 100 k2T KBTI, B 3 IK.

A R 2T T O ERE A JE 2 ~3 mm
AEWA SRS (R ER 7 em, TUHE HE
9 cm /6.5 cm) , EA B HIIA KGR, FHEME
M BTN, MEE S, TR SRR N BE TR D
AR, B AL KGR FHASAEBRREI ¢ o 25% 18
B ) MR T Ak B R 25 °C AR R B
85% LA L IBEFRAE th 53R 15 d. B Rk A 21 KBy
FETHOFIE %, B JE T AR Pk 3 Gl A W0 08 48 1 15 97
ML(EAE9 em) o ARIBIEFE. MR 7 B EA R 2LAE
Kok AT R N, SR 5 T3 A TR A B Y T
WRTIET 2.

1.5 Ziton

K HAEARAL B R 45 (DPS) Ab FUR I K i
BHEICHWR B (LCy, ) MBI (LT, ). FIH £ H
F R L Ah PR ) 2 5 ) k2

2 EREHMH

2.1 HAEEHEHROGEMOANNTHMETE

FH 6 B T AR AL P 100 Sk 20 Joby T8, 45 15
KT BIFFET R UL 1. R 1 LR R, B
MaO1 FE R 1 x 10* mL ™" 76 F 4k B 4b 3 2 A1, HoAl 4b
PRALT K MHE T F8 1 2 TR R LR 1 x
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10* mL ™" A% Bb02 F11 BbO4 FA FRALFEAYLT KIUEE 15 K
BT B AE TR 55 T 100% |, ifii MaO1 . Bb03 |

BbO1 Fi1 P104 T kAL B A% 2T SO 15 R A T8 23t
BET-ZA 50 95. 06% 92. 16% 87. 00% F1 69. 84% .

®1 cHRLEEFARBFRELSRINWTHWEE 15 REITRTEY

Tab.1 Accumulative mortality induced by six species/ isolates of entomopathogenic fungi at different concentration on RIFA

workers on 15 days after inoculation

AN TR 6L TR BE Y TR BUSE T/ %

e =)

bR 1 x10° mL"™"' 1 x10" mL~' 1 x10% mL~' 1x10° mL™"' 1 x10* mL™" X R
Plo4 69.84+1.72a  44.60 £3.16b  42.14 £5.52b  41.79 +4.80b  37.59 +7.09h 9.39 +1.32¢
Ma01 95.06+2.08a  58.65+3.60b  57.13£3.61b  43.53 +6.46c  20.47 +2.07d 9.39 +1.32d
BhO1 87.00+2.42a  83.16+2.37a  63.76+2.43b  62.56 +4.29h  35.90 =4.61c 9.39 +1.32d
Bb02 100.00 £0.00a  80.79 £3.81b  71.34 +6.16bc  54.10+5.78d  59.71 £5.33cd  9.39 £1.32¢
BH03 92.16 +0.60a  90.04 £1.09a  61.08 £3.52b  55.30+7.83b  46.04 +7.88b 9.39 +1.32¢
Bh04 100.00 £0.00a  98.33 £0.91a  72.68 +4.58b  65.08 £3.76b  36.44 =4.46¢ 9.39 +1.32d

1) & P#HIEA x «SE, AFTHES LEA —AME DB FHEE R7HE0.05 KFEEFREE(DMRT %).

Bo A RERRKNOI NN THAZRH
Rt =x

L 1 AT AT, 2T O A 32 b AN TR Ve 2 11 6
NRAR IS , HLAE T b 2 e B i T v e, 44
Wl R 1 x10° mL~" I, Bb02 F1 BbO4 T #k AL 3 (Y 21

100

2.2

P104 Ma01

801
60F
40}

RIFFET %%

20F

1007 Bb02

RS T %/ %

KRN 3 KA LR AL T, JET- R Bk
60% LA b, 55 4 RIET-HRE T 90% , HEA TS e i A
M43 H L0 KR 510 75 55 PlO4 B RRAE b BRIk
AHIEIS, 2T O T A FE T 3G K 2218, B FET %
KT 80%.

fse/d

¢ 1X10°mL", ®m 1X10"mL", 4 1X10°mL", ¢ 1X10°mL",0 1X10'mL",a g

1 6 PRIFHRAL B BLT BTG H RiTHAET 5

Fig. 1

centrations

2.3 HARHREAMTLANNTHERRAMERS
iy
W GETT BT ARAS 6 PR AR B TR TR R AT 2T A
TR 1 T A 7 FE K S8k (3% 2). P04 \MaO1 |
BbO1,Bb02 , BbO3 FlI BbO4 & £ X 21 Jk i T i fY
LCy, {4350 2.23 x 10° . 4.46 x 107 . 4.07 x 10",

The daily accumulative mortalities of RIFA workers treated with six species/ isolates of entomopathogenic fungi at different con-

1.77 x10* 4. 80 x 10* #13.71 x10* mL ™", Herp
Hi BB E L BbO1 . Bb02 .Bb03 FI BbO4 fY LC., fH 14
AbTE 10" B 2%, 0 P AR MaO1 1 P14 X 21 KT
WA LCs fE 5370 LU 4 Bk R T R MR A =5 10 1100
. I A5 R, ok AT B AT 320 R R X 4L
A ELA A v PR 50 .
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Tab.2 Probit analyses of mortality data obtained from bioassays using six species/ isolate of entomopathogenic fungi against

RIFA workers

[EaS EVEpFE r % P LCy? /ml !

Pl04 y =3.74 +0.20x 0.835 6 32.59 0.000 0 2.23 x10°(2.28 x10° ~1.15 x 10*)
Ma01 y=2.23 +0.49% 0.934 7 64.17 0.000 0 4.46 x10°(4.91 x 10° ~6.24 x 10°)
BhO1 y=3.32+0.36x 0.966 8 14.96 0.001 9 4.07 x10*(3.68 x 10> ~2.57 x 10%)
Bh02 y=3.35+0.39% 0.811 4 41.48 0.000 0 1.77 x10*(1.24 x 10> ~3.30 x 10°)
Bh03 y=3.03 +0. 42x 0.946 7 27.75 0.000 0 4.80 x10*(1.20 x 10" ~4.44 x10%)
Bh04 y=1.78 +0.71x 0.943 5 44.12 0.000 0 3.71 x10*(3.72 x 10* ~2. 14 x 10%)

D ARIOT Ry o KB TF2)#5 WA 95% BAETR.

2.4 HAEEFRERI DN T A B BT

FH 6 PRPARRAL BT KO T WL, 22581 b 345
AYECHE Hp BT W3 3. B P04 A1 Bb02 HE BE 1 x 10°
mL " A BRAY LT, fELASN, 6 #k HUAE B A 45 Al ik
FEANERIY) LT, {8 34 B 25 16V B 38 i 4 . 78

1 x 10° mL " #b 3 v P04  MaO1 ,BbO1 ,Bb02 . Bh03
1 BbO4 B Ak Ak B 2T K WU LT, 5 50 518 8. 75,
3.04 4.73 2.84 4.05 F12.55 d,H:+ Bh02 F1 Bbo4
B LT, {5/0F 3 d, BB Bb02 Al BbO4 T #EXT 41 k
LA B I TR et A FH i A e

R3 TR FIRER 6 B B A B EE R A T 8 B5E F i

Tab.3 LT, values of six isolates of entomopathogenic fungi against RIFA workers at different concentrations

AT LT, " /d

itk 1 x10* mL™! 1x10° mL~" 1 x10° mL~! 1x10" mL™' 1 x10% mL~"

P104 22.45(19.41 ~27.01) 17.28(15.54 ~19.68) 18.08(16.12~20.80) 17.66(16.11~19.67)  8.75(8.14 ~9.51)
Ma01 68.21(49.30 ~105.84) 18.95(16.87 ~21.79)  9.46(7.90 ~12.02)  8.27(6.73 ~10.77) 3.04(2.22~3.77)
BhO1 21.49(18.69 ~25.66) 10.58(9.74 ~11.68)  9.75(8.96 ~10.779)  5.82(5.31~6.36) 4.73(3.87 ~5.55)
Bb02 12.38(11.61 ~13.34)  12.88(11.93 ~14.10)  9.19(8.79 ~9.65) 6.79(6.22 ~7.44) 2.84(1.56 ~3.73)
Bb03 16.76(15.09 ~19.08)  14.21(13.04 ~15.73) 11.38(10.70 ~12.20)  4.80(4.16 ~5.41) 4.05(3.28 ~4.74)
BhO4 22.02(19.68 ~25.16)  8.17(7.34 ~9.23) 7.70(6.80 ~8.90) 3.42(2.63 ~4.09) 2.55(1.49 ~3.32)

)35 Ak 95% Bz

3 WS

A ELE B IR 2T OB 5 B — e 4R
T, e S A AT A B R e 41 K
Je % H S LT K FET- A5 B, 10 d 5 78 L F ¥k B
1 x10% mL™"F 20 B IESE T R KT
70% . TESLH0 2 5/ N FHERE B GY 15 Sk AT koY
J&,5 d JEHAETRIK 100% . R EE . Bos
1 RA> B T PG LT OB A BRAE 11 48 T 1 24 80% KR 4T
PR YL BRI P B T I AE T AR IR IR A R R
B 23 ES H ORI BbO2 BRI S A S /NS i Y
BbO4 BEREXT LT KOBCEA B R B0 1, A 1 x 10° mL ™!
FLFREET 26 15 K RIiHAET R BE P104 1 BbhO1
430 69. 84% il 87. 00% 41, H AR MR Y BIT5ET=
IR T 90% , FE R 1K 100% , 136 A 56 57 156 Y
BRI R A EL A 5 YR HOE S AR R 8

VAR A AN TR] i e LA B R 1O A0 95 LK.
o, i W RE S5 R A DR X R T 1 B0 A R
SR 2 AR IS AR AT R

ARG ARG 6 AR TE RO 21 KT LG,
(E AN LTo (EARTE—E 25 5. SR b, 3R 40 8 1 ok
PO LR AR P AR IR S50 B T RO 21 KR A B
U MBI A BUHEE | 53 S BRI AR BhO2 Al
Bb04 FEHEI LTs B30T 3 d, BEHX 2 DR BRAT AL
KT IRA B A0 2% U, AR 21K B A= )
Bi ¥ J7 THAF AE R I N FH 7, iX 5 E S Lofgren
A1 RS PR R Y R A O E YRR A
i 1 K 4 1A — 2

ASCHIZ R 6 PR HUA: LT TR R 2T T A
oW 1 E BEAT TS, ol TSR AR ELRRAE £1 KL
(A=W B ¥R O T A AR AR AR N IS 0, JU R AR
TR S (1) LR 21 K U ) B 3 B A i3 (0 R
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DRI %ot B 22 v A BB T L P AR T R ) LT X T2k
W 10 %E BT Rt — 2 s R, et
XL B A R U B B0 1 AT
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BEAh A 2 7 5 A 2% A T 0 200 0 8 31 % 41 i
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