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Effect of soil water content and composition on the pathogenicity
of Metarhizium anisopliae against the invasive red fire ant,
Solenopsis invicta

Lei WANG, Yi-juan XU, Yong-yue LU" , Ling ZENG "
Red Imported Fire Ant Research Center, South China Agricultural University, Guangzhou, Guangdong 510642, China

Abstract; [ Background ] The red imported fire ant Solenopsis invicta is a dangerous invasive ant species. A possible means of pro-
tection against the ant is the entomopathogenic fungus, Metarhizium anisopliae. Environmental factors can impact the toxicity of M.
anisopliae against S. invicta. [ Method] This paper investigated the effect of M. anisopliae M09 on the survival of fire ants exposed to
different doses and under various soil moisture conditions and composition. [ Result]The survival rate of fire ant workers decreased
with an increasing dosage of M. anisopliae M09 ; the LC, was 0.37 g after 4 days. M. anisopliae MO9 killed nearly all ants in sandy,
loamy and clay soils, and had significant difference from the control. However, the treatment reduced ant numbers more effectively
in sandy soil than in loamy or clay soils. The mortality of workers treated by M. anisopliae M09 at different soil moisture were signifi-
cantly different (P <0.01). [ Conclusion and significance ] Soil composition and moisture have significant effect on M. anisopliae a-
gainst the fire ant, and the soil composition and moisture should be considered when M. anisopliae is applied against the red fire ant.
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Table 1

Survival rates (% ) of S. invicta workers at different dose of M. anisopliac M09 on different days

748 Dose (g) b3 4 d Day 4

K4b¥E 7 d Day 7 AbFE 10 d Day 10

1.00 21.8 £4.5a
0.50 47.2 +6.8b
0.20 50.0 £10.5b
0.10 59.4 +14.7be
0.05 78.2 £6.2cd
0.02 88.4 £3.2d

Xif #& Control 95.2 +1.8d

0.0 £0.0a 0.0 £1.3a
17.0 £3.6ab 1.8 £2.9ab
19.0 £5.6b 9.4 £5.1abe
30.4 £8.7b 14.4 +7.3bc
53.2 £6.5¢ 16.4 £6.3c
55.6 £8.5¢ 20.6 +6.3c
88.4 +4.4d 70.8 £4.2d

[F) 3 Fh RS [R] P 2R AE 0.05 7K F 227 W3 . BUE{d ] LSD  Kruskal-Wallis test 1 Mann-Whitney test 47434 .

Different letters in the same column indicate significant differences at the 0.05 level. LSD, Kruskal-Wallis test and Mann-Whitney test were used

to analyse the time required for the survival rate of S. invcta workers.

22 AETEEETSATERERMINNNEN
O 25 R 4 TSR R TR X LK)
Bisk(#£2) . ¥4 d )5, &/KE R 10% F130% 1+
BEP LT KOWAEIE 2R 530 R 0 1 24.0% , b I T
AL BRFNS BE . (HAEALEE 6 d J&, & /K5 h 10% 1
Xof B 39 TS T R R 7EAREE 10 d 5, T
WCARTRAET . FEALFR 10 d 5, F/K R 10% 30%
50% 1 - HErh T A7 245390024 0.0 .5.0% ;70% 7%
IKEAY TG R 32.8% , 5 &K R
509 FXF A 22 S 2 s TR, 7K ok 50% 1 + 3 rh
THEE AN 5.0% |, BEALT 50% (IR,

2.3 ARELTERBE TSR FRERXILANWMES

TR SN} St TR B W B e A B
(1), TERP - ST AR B 2 d JE 2K
IR AL N 0,488, WK T+ Akh + (x° =
13.807,df=3,P =0.003) ., 4b¥E 6 d J5, & 8K
AR Z1 KR A7 TG SRR T 0.200, 22 70K 3
HI B ZEL TR (F =13.306,df =3,P =0.000) ,
ARFR 10 d JF,3 A A3 RS L0 K UL 2 ER AR T
(x* =14.868 ,df=3,P =0.002)



- 110 - HW e 424k Journal of Biosafety

23 4%

R2 SAESBATHRER MO HAREETEPINWHFEER(%)

Table 2 Survival rate (% ) of S. invicta workers treated with M. anisopliae M09 in soils of different relative water content

il 50% %} 18 10% %} i&
Time (d) 5(?% control IQ% control 90% 70% 50% 30% 10%
('without M09 ) (‘without M09 )

2 92.2 +2.3a 98.6 +0.9a 93.0 £0.9a 93.2 +1.8a 91.2 +4.2a 87.4 £6.5a 69.2 +13.4b
4 73.8 +4.7a 67.4 £11.6a 80.4 £5.9a 85.0 £3.0a 57.2 £8.3a 24.0 £6.0b 0.0 £0.0c¢
6 52.4 £7.9ab 9.2 £2.8d 46.6 £5.4b 61.6 £3.5a 29.2 £5.1¢ 2.0 £1.5d 0.0 £0.0d
8 42.4 +7.7a 0.4 £0.4d 29.0 £6.6b 42.6 +3.4a 12.8 +3.0c¢ 0.0 £0.0d 0.0 £0.0d
10 39.0 £5.2a 0.0 £0.0c¢ 13.8 +3.9b 32.8 +£3.9a 5.0 +1.6¢ 0.0 £0.0c¢ 0.0 £0.0c¢

[FAT PR [R FHE R AE 0.05 7K E22 57 W 3% . BllEfdi ] LSD  Kruskal-Wallis test £l Mann-Whitney test #4734 .

Different letters in the same row indicate significant differences at the 0.05 level. LSD, Kruskal-Wallis test and Mann-Whitney test were used to

analysis the time required for the survival rate of S. invcta workers.
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Fig. 1  Survival rate of S. invicta workers in the soil types

containing M. anisopliae M09
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