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Fig. 2. Benomyl-resistant stability of various isolates of M. anisopliae var. anisopliae
(Fe-Be) after subculturing on PDA media
A, The colonies of Fe-Be isolate on benomyl-free (left) and benomyl-amended (right)
PDA media; B, Fe-Bes (subculturing on PDA for 8 generations).
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Table 2. Mycelial growth of benomyl- and carbendazin-resistant isolates of M. anisoplige var. anisopliae after
subculturing on PDA media

Isolate Diameter of colony (cm) after 9 days”
Generation

1 3 ] 7 9
Fe-Be 270 ¢ 279b 28l b 295 a 281 b
Fe Ca 272 b 452 a 4583 a 404 a 4.53 a
Uv-Be 206h 2.20 ab 2.04 b 2.29 ab 254a
UV-Ca 193 b 2,14 ab 2.18 ab 2.14 ah 240 a
Mu-Be 210hb 204 b 211 h 247 a e
Mu-Ca 2.25 b 220 b 220 b 2,75 a

1) Values represent means of 12 plates. Means in the different generations of each isolate followed by the
same letter are not significantly different by Duncan’s mulliple range testi(Pgo.Of)).
2) ---- not detected
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Table 3. Effect of various carbon sources on the mycelial growth of fungicide-resistant isalates of M. anisopliae
var. anisoplifae

Carbon Diameter of colony {cm) after 9 days”

sources Fe-Be Fe-Ca UV-Be UV-Ca Mu—Be MuCa Ms*
D(—}Fructose 2.07 fg 1.73 cd 1.88 cde 168 ¢ 1.76 de 1.77 de 2.49 be
Dextrose 219 g 1.77d 2.2 ef 186d 182 ¢ 1.85 e 3.13 efg
Starch L.87 ed 1.10 a 1.86 cd 143 b 0.9%a 1.27 ab 3.2 efg
Saccharose L.74 de 189¢ 1.72 ed 141hb 147 ¢ 158 d 345 g
Maltose 2.09 fg 171 cd 236 f 1844 1991 1947 3.27 fg
Sorbose 1.28 ahb 1.10 & 1.17a 1.09 a 124 b 122 a l4a
Raffinose 1.88 ef 1.40 a 2.0 de 1.40 b 163 d 155d 2.82 cde
Lactose 1.54 bed 131h 1.58 be 1.40 b 124 b 1.46 bed 23D
a~Cellulose 1.31 abe 1.09 a 128 ab 118 a 126 b 114 a 2,95 def
Xylose 1.58 d 141 b 1.93 de 149 b 1.35 be 1.46 cd 2.66 hed

1) Values represent means of 12 plates. Means in the same column followed by the same letter are not
signifieantly different by Duncan’s multiple range test (P<0.05),
2) Ma: parental isolate
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Table 4. Effect of temperature on mycelial growth of fungicide-resistant isolates of M. anisopliae var. anisopliae

Isolate Diameter of colony (cm) after 9 days”

16°C 20°C 24°C A0 32°C
Fe-Be 0.8%e 1.38d 227h 2hla 1B8lc
Fe-Ca 086 e 1.40d 207 c 273 a 245 b
UV-Be 0.79d 121¢ 1.97b 287 a 205 b
UV-Ca 088d 134 ¢ 212 b 2.76 a 224b
Mu-Be 0.84 d 148 ¢ 224D 2.46 sb 254 a
Mu-Ca 0.93d 15lc 274 b 3.29a 273b
Ma® 141 e 2.12d 3.66 ¢ 4.59 a 3.84 b

1} Values represent means of 12 plates. Means in the same row followed by the same letter are not
significantly different by Duncan’s multiple range test (P <0.05}.
2) Ma: parental isolate
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Table 5. Mycelial growth and resistance of benomyl- and carbendazin-resistant isolates of M. anisopliae var.
anisopliae reisolated from infected $. exigua larvae

Tsolate Diameter of colony {cm) after & days”
PDA PDA +Benomyl 3000 PDA + Carbendavin 2000
Fe-Be 2.85d 1.68 be 23l a
Fe-Ca 440 a 0.00d 0.87d
UV-Be 342 ¢ 160 ¢ 1.80 be
UvV-Ca 226 f 191 a 1.91 be
Mu-Be 257 e 1.83 ab 196 b
Mu-Ca 2.98 f 1684 ¢ 1.69 ¢
Ma® 402 b —

1) Values represent means of 12 plates. Means in the same column followed by the same letler are not
significantly different by Duncan’s multiple range test (P £0.05).

2) Ma: parental isolate

3) ---- not detected
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Table 6. Lipolytic activity of fungicide-resistant isolates of M. anisopliae var. anisgpliae reisolated from
infected S. exigua larvae

Isolate Diameter of degradation #one (cm) after 9 days”
Fe-Be 176 ¢
Fe-Ca 317a
UV-Be 247b
UV-Ca 169 ¢
Mu-Be 176 ¢
Mu—Ca 18lc
Ma® 3.09 a

1) Values represent means of 12 plates. Means followed by the same letter are nat significantly different by
Duncan’s multiple range test (P<0.05).
2) Ma; parental isolate
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Table 7. Pathogenicity of the benomyl- and carbendazin-resistant isolates of M. anisopliae var. anisopliae to
larvae of S. exigua

Isolate Total mortality( %) after 11 days" LTy (day)
Fe Be 45.84 be et
Fe-Ca 66.98 ab 7.07
UV-Be 79.80 a 507
Uv-Ca 37.17 be

Mu-Be 48,46 be

Mu-Ca MBTc
Ma” 80.03 a 5.47

1) Values represent means of 6 replicates; twenty 4th-instar larvae / replicate, Data were transformed to sin’
\/i prior to statistical analysis. Means followed by the same letter are not significantly different by
Duncan’s multiple range test (P £0.03).

2) ---- not applicable (mortality below 50%)

3) Ma: parental isolate
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Table 8. Pathogenicity of benomyl- and carbendazin-resistant isolates of M. anisopliae var. anisopliae 1o larvae
of S. exigua after subculturing on PDA media”

Subculture Carbendazin-resistant isolate Benomyl-resistant isolate
Mortality { %) LTy (day) Mortality (%) LT, (day)

1 56.89 b 10.62 55.78 be 7.13
3 8765 a 5.74 63.19 ab 9.17
5 71.32 ab 6.97 33%c R
7 84.63 a 5,73 3137 ¢
9 83.54 a 4.27 49.03 be -
Ma® 83.16 a 4.95 83.16 a 4.95

1) The fungicide-resistant isolates were obtained by successive transferring of M. anisoplige var. anisoplice
on PDA contaning increasing concentrations of benomyl(Fe Be} or carbendazin(Fe-Ca). Values represent
means of & replicates; twenty 4th-instar larvae per replicate. Data were transformed to sin” \/}? prior to
statistical analysis. Means in the same column followed by the same letter are not significantly different by
Duncan’s multiple range test (P £0.05).

2) ---- not applicable (mortality below 50%)

3) Ma: parental isolate
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Table 9. Pathogenicity of benomyi- and carbendazin-resistant isolates of M. anisopliae var.
anisopliae reisolated from §. exigua larvae

Isclate Meortality (%) after 11 days”
FeBe 45h

ie-Ca 75 a

UV-Be T4 a

Uv-Ca 46 b

Mu-Be 2Th

Mu-Ca 51 ab

Ma® 7la

1) Values represent means of 6 replicates; iwenty dth-instar larvae per replicate. Data
were transformed to sin’ ﬁ prior to statistical analysis, Means followed by the same
letter arc not significantly different by Duncan’s multiple range test (P £0.05).

2) Ma: parental isclate
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