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Purpureocillium lilacinum ( Thom) and different concentrations of high virulence strains to Solenopsis
invicta Buren was determined by the soaking method. The results showed that the Beauveria spp. HHY-
B, LCM1, ZYSYE-Y2, Bb034, ZG5, Bb720, Bb040, CP728 and P. lilacinum LYCI1 strains exhibited
the strongest activity to red imported fire ant workers, the corrected mortality and infection rate varied
from 84. 70% ~98.79% and 72.98% ~90.38% , respectively, after inoculation with a concentration of
1.0 x 10° spores/mL for 10 d. Moreover, the corrected mortality and infection rate of S. invicta increased
and the median lethal time reduced with the increase of the conidium concentration. The LCs, values of
the ZYSYE-Y2, CP728, HHY-B, LCM1, ZG5, Bb040, Bb720, Bb034 and LYCI strains on day
10 post-treatment were 1. 16 x 10°, 1.49 x 10, 2.27 x 10°, 2.28 x 10°, 2.32 x 10°, 3.79 x 10°,
4.94 x10°, 8.47 x 10° and 3.90 x 10° spores/mL. When inoculated with a concentraion of 1.0 X
107 spores/mL of HHY-B, CP728, ZG5 and Bb040 strains for 10 d, the corrected mortality to red
imported fire ant workers were 91. 54% , 94.60% , 91. 23% and 94. 65% , and the infection rates were
82.51% , 91.74% , 85.43% and 80.60% , the median lethal time were 4.22 d, 4.07 d, 3.72 d and
3. 68 d, respectively. Collectively, the results indicated that HHY-B, CP728, ZG5 and Bb040 strains of

Beauveria spp. could be good candidate strains in S. inwicta biological control.

Key words: Solenopsis invicta Buren; entomopathogenic fungi; virulence; infection
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EABIR AR EY Z — ( Vinson, 1997)
H 2004 47 [E Kk AL kI R N E S (G
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Table 1 Strain informations

L3 a2 PRAF R HR AR it L3 85 PRAF RS B RR AR it
Strain No. Stored place Species Substrate Strain No. Stored place Species Substrate
HHY-B GXPPRI Beawveria sp. PDA SYGR4 GXPPRI Metarhizium sp. PDA
LGH.X1 GXPPRI Beawveria sp. PDA HHY-L GXPPRI Metarhizium sp. PDA
LCM-L.X1 GXPPRI Beawveria sp. PDA ZYSYE-Y1 GXPPRI Metarhizium sp. PDA

ZYSYE-Y2 GXPPRI Beawveria sp. PDA LDS GXPPRI Metarhizium sp. PDA
SHM GXPPRI Beauveria sp. PDA TNCC-CDT GXPPRI Metarhizium sp. PDA
YMM GXPPRI B. bassiana PDA JZC GXPPRI Metarhizium sp. PDA
LCM1 GXPPRI Beawveria sp. PDA TNCCNN GXPPRI Metarhizium sp. PDA
7G5 GXPPRI Beawveria sp. PDA 7G30 GXPPRI Metarhizium sp. PDA
ABE GXPPRI Beauveria sp. PDA 7G16 GXPPRI Metarhizium sp. PDA
YJ1 GXPPRI Beauveria sp. PDA JCPG1 GXPPRI M. anisopliae PDA

DTM-B GXPPRI Beawveria sp. PDA CDTLJ1 GXPPRI M. rileyi SMAY
Bb034 IPPCAAS B. bassiana PDA CDTNN2 GXPPRI M. rileyi SMAY
Bb040 IPPCAAS B. bassiana PDA 941 IPPCAAS M. anisopliae PDA
Bb720 IPPCAAS B. bassiana PDA 085 IPPCAAS M. anisopliae PDA
CP728 IPPCAAS Beauveria sp. PDA 014 IPPCAAS M. anisopliae PDA
HHYM GXPPRI P. lilacinum PDA LYCHI1 GXPPRI P. lilacinum PDA
HHY-Z GXPPRI P. lilacinum PDA LYC1 GXPPRI P. lilacinum PDA

{E: GXPPRIAJ PYAOV B2 Befi W) R4 B 52 T, IPPCAAS Dy v [l B2 B A ) 37 B 52 o -

Note: GXPPRI was the Plant

Protection Research Institute, Guangxi Academy of Agricultural Sciences. IPPCAAS was the Institute of Plant Protection, Chinese

Academy of Agricultural Sciences.

1.2 e A
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FHBET- (%) = (AHFET S A/ b 35
%) %100

FPRIEIETR( %) = (P RFIET-H - X
HE ZFBET-R) /(100 — X} IR HEUET-%H) x 100

EHUR( %) = (A g/ bR A < 100

2 #ERE5SH

2.1 HAEHEFREERIOANW TS EE

285 SR A1 1Y 25 TR R 0T 21 T Y 1%
A K ZE R Hfh A 8% HHYB. LCMI.
ZYSYE-Y2. Bb034. ZG5. Bb720. Bb040 FiI
CP728 DAKRXT L KWUPRTE PR S . 20 KT U A%
IEFET R R T 93% , At h 3.23 ~4.33 d,

% Bb034 BEHEIGE %K 70. 61% 4, HA T
MEEME R R AT 80% , BEm T HAHN. &
SRR D YMM FR 25 S50 1R HHY-M TR R X1 K
BTSSR AS IEAE T A . 43 5 R 98.90% FiI
93.48% , FFEHEISYHIH 2.50 d 12,16 d, {HiE
HE AL K 25.11% Fi 61.68% . [ 18 B SHM.
DTM-B. YJ1. ABE FIR 2440 H LYC1 FARXT L1
KOTSRS PR A, AEAE T 3R 345K 80% LA
. {HBR LYCI BERRRGMEHR R 72.98% 4, HiAx
4 BRI HURUN 46.29% ~63.31% o K1)
S AR TR 6F £ K WA I P 2 B, BR CDTNN2 Fi
ZG30 TRAR T 21 KT W B IE BT KT 70%
Ah, H A B R A RS IE BE TS R AU A 16.05% ~
55.02% (#£2).

x2 J[HREHFEHRLGEFSE 10 RITLANM THEIHIEHR

Table 2 Accumulative corrected mortality and infection rate of red imported fire ant workers treated with different

strains of entomopathogenic fungi on the 10" day

CUGES WHRT  RIERCR (%) (iR (%) HOEIT (d) (95% FfTHY
Species Strain No. Corrected mortality Infection rate LTy, (95% confidence limit )
Beauveria spp. YMM 98.90 £3.49 a 25. 11 1. 74 ghi 2.50 (1.57 ~3.33)
HHY-B 98.79 £3.66 a 88.70 £046 a 3.32 (2.53 ~4.06)
LCM1 98.16 £3.42 a 88.57+£1.64 a 3.85 (3.61 ~4.09)
ZYSYE-Y2 96.55+4.42 a 85.54+0.79 a 3.30 (2.67 ~3.88)
Bh034 95.30+7.35 a 70.61 £2.94 be 3.51 (2.80~4.19)
7G5 95.39 £5.11 ab 90.38 £1.09 a 4.08 (3.46 ~4.606)
Bb720 95.30 £5.41 ab 86.07 £2.51 a 3.98 (3.36 ~4.56)
Bb040 93. 68 £3.24 abc 82.49 £3.17 ab 3.23 (2.72 ~3.70)
CP728 93.09 £3. 12 abe 89.40+2.16 a 4.33 (2.70 ~6.09)
SHM 85.53 +2.56 bed 59.79 £0. 83 cde 5.00 (4.46 ~5.56)
DTM-B 85.69 +1.12 bed 63.31 £2.23 cd 4.60 (4.07 ~5.11)
YJ1 83.64 +2.34 cd 46.29 +4.35 ef 4.31 (3.52~5.16)
ABE 82.40 £4.17 cd 53.46 £0. 16 de 4.20 (3.38 ~5.00)
LCM.X1 31. 83 £ 1. 20 fghij 13.27 +£3. 82 ijkl -
LGLX1 18.43 £4.51 ij 9.81 +£2.31 kl -
Metarhizium spp. CDTNN2 75.78 £3.95 d 18.78 = 1. 49 hijkl 3.59 (2.51 ~4.70)
7G30 71.71 £7.08 de 61.41 £3.42 cd 4.39 (3.81~4.99)
LDS 55.02 £4.32 ef 36.46 £1.40 fg 7.55 (6.84 ~8.48)
ZYSYE-Y1 50.82 £3.36 fg 38.61 £2.74 fg 9.22 (8.42 ~10.29)
TNCC-CDT 46.90 £5. 87 fg 38.30 +4.52 fg -
JZC 46.10 £5.73 fg 37.20 +5.38 fg -
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#£2¢ 2 Continued table 2

LN B RS 5 IESET R (%) fEmR (%) BOLHE (d) (95% EAFFR)
Species Strain No. Corrected mortality Infection rate LTy, (95% confidence limit )
CDTLJ1 45.54 £2.80 fg 18.94 +4. 40 hijkl -
SYGR4 44.86 £2.89 fg 35.72 £2.96 fg -
ZG16 43.08 £4.39 fgh 36.67 £5.00 fg -
HHY-L 42.23 £2.41 fgh 14.07 £1. 73 ijkl -
TNCC-NN 37.01 +£5. 49 {ghi 28.93 +3.76 gh -
085 35.83 +5.93 fghij 20. 40 + 1. 20 hijk -
941 30.86 +2.79 ghij 24.30 £0. 88 ghi -
JCPG1 22.32 +2. 15 hij 8.73+£2.651 -
014 16.05 +1.59 j 11.28 £2.97 jkl -
P. llacinum HHY-M 93.48 +1. 60 abc 61.68 £3.11 ed 2.16 (1.79 ~2.50)
LYC1 84.70 £2.21 bed 72.98 +1. 82 be 5.80 (5.14 ~6.51)
LYCH1 47.24 +4.86 fg 29.01 £2.69 gh -
HHY-Z 22.58 +2. 67 hij 21.57 £2. 54 hij -

TE: BN 1.0 x 10° 37/ mL ALERAEFN LT JBUR 5 10 RIGIEHAE: R P BU R FIE + bRk, WSIEHR S AR =R

FRTE 0. 05 /K F#F B3 (Duncany ;

=7 BRI T U R AT R AR T 50%

TS LT, . Note: The data

were observed on the 10" day after inoculation with 1 x 10® spores /mL. Data were mean * SE, values in same column followed by

different letters indicated significantly different at 0. 05 level ( Duncans) . “ -

workers was less than 50% , LTy, values cannot be estimated.
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B ST0% (R FRdabn, ikl 9 MEERS
FROTE Bk, BP A £ B B bk HHY B LCM1. ZYSYE-
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SRR LYCL .
2.2 HABEBEREKRITZANNES
2.2.1  FlE - W) - ZET R

CLC T AR FE RIS JE VR B e, H R
FRRE IR B0 T 2 Bl 45 160 VR B2 i s TG K, 2460
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A PR YLLK T WA 45 R0 S B HT 3 R B IESE T
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Y135 80% L o IR EAH LYCL AR Ay 21
KT W R IESE T R IR %18, 1k N

“ ”»

represented that the mortality of infected fire ant

1.0 x 10°#1F/mL F11. 0 x 10" #F /mL AR LM% IE
PETRYIARIE 80% (1) o
2.2.2 A LT TR ARAS [ B XL ) 7 H 2R
FUEH R

CLRWCT AR RN A R MR B s,
SRR R B A0 R R R T IS K. 4T
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A TRUR AL B A 21 KT AR 2 S B 3 K Y
HCRIBAR, A 4 RIF a8 R Rl s, JIF
Rifi 5 b BB () O 4R , f HUCR B Hoh e
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CP728. Bb040 T #k 4b ¥ A i & B R R KT
80% o IREEAE LYCL. &P Bb034 [ bk 45 Mk
JE Kb 3R 1 0T Y e B RN 2 60%
(K2 .
2.2.3 AR BB RRXT LK R T IRl

N9k TR R AN [] e J32 Ah B 2T T LS A
10 RAYE0K 71 BHE 7 AT AL, £ KIIET R S
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Daily corrected accumulative mortality of the red imported fire ant workers after treatment

with 9 strains of entomopathogenic fungi in different concentration

& Note: A, HHY-B; B, CP728; C, ZG5; D, Bb720; E, ZYSYE-Y2; F, Bb040; G, Bbh034; H, LCMI1; I, LYCI.
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AR LT KA B R B 4. 7 1.0 x 107 41
F/mL WREETT, 8 /™ I A AR X 41 B T A

LT, B 220 A K, AbT 3.43 ~4.32 d [a]. ik fE
F2% 1.0 x 10° #F/mL B}, FI{ER ZYSYEY2 &
PRAL A LT KT I LT (545,30 d, i HAR R
PRADFRLT KO e A BB TR BN 50% , oAl
LT, . FEAHFIVREE T, IR LCMT pEREXT
Z1 KR LT, {8 1 b H A A8 8 W R R, 3R
FHAZ BRI R X 21 I 1) 35 A6 8 23 s H Al 1 A T 1 1
(£4) .



T FBA LT OB P U BRI 2 A i BRI 7S

1499

6 3
A —0—1.00x10°—%— 1.00x10' B
—0— 1.00 x 10°—2— 1.00x 10°
—&— 1.00 x 10
L 100 ¢ <100
5 E
_= £ 80
S Sl
b ¥ < 60
3 = # &
= =5
Bk 2 Bk 2 20
z Z 0
1 2345678910 1
i (d) Time
D E

o » 2
s 3 3

APUE SRR )
£

Accumulative infection rate

(]
=

=}

£00 [

Table 3 LC,, values of fire ant workers treated with 9 species of entomopathogenic fungi on the 10" day after the treatment
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Fig. 2 Daily accumulative infection rate of the red imported fire ant workers after treatment with 9 strains of entomopathogenic

fungi in different concentration

7 Note: A, HHY-B; B, CP728; C, ZG5; D, Bb720; E, ZYSYE-Y2; F, Bb040; G, Bb034; H, LCMI; I, LYCI.

x3 IKHBEHEELEIAN T 10 d RO FEHIRE

bk S0 77 T R 2 LCqy ( x10° 0 /mL)
Strain No. Pathogenicity regression equation A P (95% confidence limit)
HHYB y=-4.19 +0.78x 16. 89 0. 001 2.27 (0. 45 ~8.45)
CP728 y=—-3.90+0.75x 7.35 0. 062 1.49 (0. 53 ~3.53)
7G5 y=—4.41 +0. 82x 16.78 0. 001 2.32 (0. 48 ~8.67)
Bb720 y= —4.80 +0. 84x 18. 41 0. 000 4.94 (1.23 ~17.85)
ZYSYE-Y2 y= -2.76 +0. 55x 36. 96 0. 000 1.16 (0.00037 ~13.75)
Bh040 y = —5.30 +0. 95x 24.82 0. 000 3.79 (0. 74 ~17.65)
Bb034 y=-4.59 +0. 77x 28.18 0. 000 8.47 (1.19 ~52.54)
LCM1 y=-5.09 +0. 95x 45.09 0. 000 2.28 (0. 14 ~18.78)

LYC1 y=-4.58 +0. 70x 10.79 0.013 39.04 (12.62 ~152.60)

W WA AET y APRIE, x FETFIHRERXTE. Note: y represented probit, x represented logarithm of spore concentration in

regression equation.
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Table 4 LT, values of nine species of entomopathogenic fungi against red imported fire ant

workers at different concentrations

B R AREFHER LTy, (95% EZFR 95% confidence limit) ( #f1F/mL)

Strain No. 1.0 x10* 1.0 x10° 1.0 x10° 1.0 x 10’ 1.0 x10°
HHY-B - - 6.44 (5.43~7.92) 4.22 (3.38~5.06)  3.19 (2.32~4.01)
CP728 - - 6.16 (5.19 ~7.51) 4.07 (3.36~4.75)  4.37 (3.61 ~5.08)

7G5 - - 5.27 (4.17~6.72) 3.72 (2.85~4.56)  2.83 (2.12~3.49)
Bb720 - - 8.73 (7.74~10.12)  3.72 (3.24~4.18)  3.17 (2.57 ~3.73)

ZYSYE-Y2 - 5.30 (5.72~5.99)  6.38 (5.49 ~7.64) 3.95 (3.15~4.80)  2.35 (1.68 ~2.95)
Bh040 - - 6.36 (5.51 ~7.52) 3.68 (3.47~3.88)  2.85 (2.44 ~3.25)
Bh034 - - 4.32 (3.56~5.17)  2.62 (1.86~3.32)
LCM1 - - 5.52 (4.89 ~6.29) 3.43 (2.42~4.39)  2.25 (1.38~3.02)
LYC1 - - 5.95 (4.84~7.63)  4.75 (3.72~6.02)

R « ”»
(£ —

FIRLL KL T B BT HAR T 50% , TTEAER LTgyo Note  “-7

represented that the mortality of infected the

red imported fire ant workers was less than 50% , LTy, values cannot be estimated.

ZEA Lah, ARE S TR R X 2T KT R B
P, MRIESET R AR 080 b ik J3 Fn 3sE
it R R LE A Hr, HE R HHY-B. CP728.
ZG5 F1 Bb040 B MR X 21 s T M ELAA 55 e 3 1
AR R £ KU B 3 A 0% 328 T R

3 Fit5iTit

ARFFERT 1S BRFUETE S 15 PREFE T 4 BRIR
LS T R AR LA 1.0 x 10° 731 /mL 1 1 B
WAL FRET LT, 25 0 18 0 9 kw8 305 1 1A
(25 10 K BB IEAET- R KT 80% , H &
ERTT0%) T, A8 HAFEE, 1 HRAIRE
STRBE, 7 TR A B A 2T K TR IE BB TR
FME ORI BAR, X 5 HoAh 23 MBI 5E 45 2 — 5
( BFI4E4E, 2011; ¥F5% &%, 2013; RGNS %,
2020) , VB R E R L K WU Y B G B N R
BHAEDTTE ( Lofgren et al. , 1975) o {EAF UMY
S, FER YMM FIZR{EE CDTNN2 B AR 1 e 2488
IEFET- B (43510 98.90% Fi175.78%) , 3K
FE B ] 2 B AR R L SR (4 Dk 2.50 d AT
3.59 d) , {H{E AR H 25. 11% Fi1 18.78% , X 1]
REJE DRA B R 7= A B IR AR =) 3 S 8T 3
FHIFET: (Khoury et al. , 2019) , BEAKJGAEAT R
— 5T

BRI 9 A = 16 Tk BREAR FH B B o B 110 7

B LT KW T WS, 20 K BRI IEFE T
RN AR B A vk B B T i T R, BOE b
(LTy) BfZ4i%, MAFHe R 1.0 x 10746 F/mL
AL 0 x 10° 8 F/mL B, 4% B bk 24 28 B0 A i 11
B YA TR 1.0 x 10° /8 F/mL B, BREA
T CP728 il ZG5 Tk Ab B 1Y) d5e AL IE B T 5 A
MR KT 60% Hb, H A TR A 35 ] 5 AR
M FWRE N 1.0 x 10° #F/mL B, BR (A8 H
ZYSYE-Y2 FRMRAL BRI IR 2 FET- 3K F 50% 41, H
ARDAPR I A TE SE T 2 FIE o 232 34 o 2 A IRk .
XA]RE B AT K WAL o M R R AR AT N A K,
EATTREIE A 11 T AT FE AR B A B e AR R A Y
Bom, MR S B JLA ( Ugelvig and
Cremer, 2007; Okuno et al., 2011; &f 4 J§,
2016) o M7 5 {0 iy 4 2 SR BRI AL BN, AT E S
THFERE S, M AW IREHIEEFRA
CLRWAR N, SO T R E ( Reber et al.
2011) o P, TEA ] HUA ELEBIAR L0 KU,
INRIE T B A B, BT AS 2 921 OB B S B
FLF R THIR 20K O R 56 4 i B s BT A 1Y) 9L
T, DI R Y LR (BRfEJE, 2016) .

A 5T AE 2 N0 21 KT R AT T R I
e TG PR B S R HHY BL CP728. 7G5
1 BbO40 i #k, {H 2% Bk X 20 K OB 4l H
WA DR B 1% PR A REESY, DA A B
R R £ KL A ) BT ¥ B i
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