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Table 1. Effect of temperature on mycelial growth of different Beauveria bassiana isolates

Diameter of colony (cm) after 9 days

Isolates - - - - - -

12°C 16C 20°C 24°C 28°C 32°C
Bb-1 0.8 20¢ 3.8¢ 4.4a 43b 29d
Bb-2 13e 2.9d 43b 4.7 a 4.7a 3.1¢
Bb-3 12f 2.3d 35¢ 442 4.1b 15e
Bb-4 1.1f 22¢ 3.7¢ 45a 4.4 ab 2.6d
Bb-5 0.9 f 22e 34c¢ 4.1a 4.0 ab 2.6d
Bb-6 1.1e 1.7d 29¢ 35a 33b 12e
Bb-7 13f 2.6d 4.1c¢ 45a 43b 15¢
Bb-8 20¢ 2.3d 35¢ 43a 4.2 ab 23d

Y Means in the same row followed by the same letter are not significantly different by Duncan's

multiple range test (P =0.05)

HZ - P EFT I B AR T

Table 2. Effect of temperature on sporulation of different Beauveria bassiana isolates

Number of conidia x 107 / plate

Isolates S - S -
20°C 24°C 28°C 32C
Bb-1 3074 a" 3133 a 1840 a 1828 a
Bb-2 32b 1564 b 212 b 174 b
Bb-3 88 b 722 ¢ 77b 18b
Bb-4 100 b 499 d 30b 9b
Bb-5 6b 102 ¢ 112 b 136 b
Bb-6 9b 99 e 41 1b
Bb-7 66 b 8 f 137 b 11b
Bb-8 8b 7f 8b 38b

Y Means in the same column followed by the same letter are not significantly different by Duncan's

multiple range test (P =0.05).
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Table 3. Comparison on the spore
germination of different Beauveria
bassiana isolates

Germination rate (%)

Isolates
20 hr 24 hr

Bb-1 64.7 g" 943 ¢
Bb-2 63.7¢g 97.0b
Bb-3 82.0f 99.2 a
Bb-4 74.2 ¢ 99.7 a
Bb-5 86.8 ¢ 99.0 a
Bb-6 943 b 99.8 a
Bb-7 93.2b 99.8 a
Bb-8 97.8 a 100 a

Y Means in the same column followed by the
same letter are not significantly different by
Duncan's multiple range test (P =0.05).
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Table 4. The mycelial growth of different
Beauveria bassiana isolates

Total weight of mycelium (g)

Isolates after 9 days
Bb-1 0.25b"
Bb-2 0.34a
Bb-3 0.27b
Bb-4 0.27b
Bb-5 0.27b
Bb-6 0.31 ab
Bb-7 0.30 ab
Bb-8 0.26b

Y Means in the same column followed by the
same letter are not significantly different by
Duncan's multiple range test (P =0.05).
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Table 5. Activity of amylase, lipase and protease of different isolates of Beauveria bassiana

Diameter of degradation zone (cm) after 9 days

Enzymes

Bb-1 Bb-2 Bb-3 Bb-4 Bb-5 Bb-6 Bb-7 Bb-8
lipase 34ab” 35a  22c¢  33b  34ab 1.9d 34ab 36a
amylase 2.8a 2.8a 2.4b 2.8a 23b 1.8¢ 1.9¢ 1.8¢
protease 3.6a 2.6¢c 22c 2.6¢c 3.1 bc 33b 36a 3.1 bc

" Means in the same row followed by the same letter are not significantly different by Duncan's

multiple range test (P =0.05).
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Table 6. Pathogenicity of different Beauveria

bassiana isolates against Plutella
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Table 7. Pathogenicity of different Beauveria
bassiana isolates against Spodoptera

xylostella exigua
Isolates Cumulative mortality (%) Isolates Cumulative mortality (%)
Bb-1 83.8 ab" Bb-1 100.0 a"
Bb-2 99.6 a Bb-2 99.4 ab
Bb-3 50.2b Bb-3 100.0 a
Bb-4 5190 Bb-4 99.9 a
Bb-5 46.5b Bb-5 97.7 abc
Bb-6 99.1a Bb-6 90.7 ¢
Bb-7 99.1a Bb-7 45.6d
Bb-8 99.8 a Bb-8 93.1 be

Y Means in the same column followed bythe
same letter are not significantly different by
Duncan's multiple range test (P < 0.05).

Y Means in the same column followed by the
same letter are not significantly different by
Duncan's multiple range test (P =0.05).
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Table 8. Field evaluation of different Beauveria bassiana isolates against Plutella xylostella on

cabbage.

No. larvae / 20 cabbages
Treatment Pre-treatment Post-treatment

Iweek 2week 3week
Bb-1 31.3a" 10.0 a 8.8 ab 11.0a
Bb-2 22.5a 6.8a 6.0a 14.5a
Bb-3 31.8a 32.8a 27.0b 41.5b
Bb-8 37.0a 16.3 a 13.8 ab 23.5ab
CK 31.0a 63.0b 50.8 ¢ 42.5b

"' Means in the same column followed by the same letter are not significantly different by Duncan's
multiple range test (P =0.05).
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Table 9. Field evaluation of different Beauveria bassiana isolates against lepidopterous pests on

cabbage

No. larvae /20 cabbages

Treatment Post-treatment
Pre-treatment

1 week 2 weeks 3 weeks
Bb-1 323a" 123a 9.0a 14.0 a
Bb-2 235a 7.3 a 7.3 a 20.8 ab
Bb-3 32.5a 34.0a 28.0a 58.8 c¢d
Bb-8 37.0a 18.0 a 16.8 a 38.3 be
CK 325a 65.8 b 58.0b 62.3d

Y Means in the same column followed by the same letter are not significantly different by Duncan's

multiple range test (P =0.05).
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Table 10. Efficacy of different Beauveria
bassiana isolates against

lepidopterous pests on cabbage

Average weight of cabbage

Treatment

heads (kg)
Bb-1 0.5b"
Bb-2 04D
Bb-3 04Db
Bb-8 0.7a
CK 03b

Y Means in the same column followed by the
same letter are not significantly different by
Duncan's multiple range test (P =0.05).
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Table 11. Effect of ultraviolet light on
mycelial growth of different
Beauveria bassiana isolates"

Diameter of colony (cm)

Isolates

4 hr 8 hr
Bb-1 4.0 b” 2.8d
Bb-2 45a 44 a
Bb-3 33¢ 29c
Bb-4 40b 33b
Bb-5 0d Oe
Bb-6 0d Oe
Bb-7 0d Oe
Bb-8 0d Oe

Y The wave length and intensity of UV were
312 nm, 600 pm/cm’,

? Means in the same column followed by the
same letter are not significantly different by
Duncan's multiple range test (P = 0.05).
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ABSTRACT

Tsai, Y. S., Yang P. S., Hung, T. H., and Kao, S. S.* 2006. Biological characterization
of Beauveria bassiana isolates from Taiwan. Plant Prot. Bull. 48: 117-128. (Taiwan
Agriculture Chemicals and Toxic Substance Research Institute, Wufeng, Taichung 41358,
Taiwan (ROC))

The optimal temperature for mycelial growth of indigenous Beauveria bassiana
isolates was 24°C, and suboptimal temperature was 28°C or 20°C. Of the 8 isolates
tested, only the colony of Bb-2 isolate showed the greatest radial growth on each
temperature. There was a 400-fold difference in spore production between the highest
and lowest. Isolates Bb-1 exhibited the highest spore production among B. bassiana
isolates tested. Rate of conidial germination was above 90% when incubated at 28°C,
for 24 hr, but there was a significant difference among isolates tested after 20 hr
incubation. In the enzyme activity tests, the results showed that isolates Bb-1, Bb-2,
Bb-5, Bb-7 and Bb-8 had higher lipase activity than Bb-3, Bb-4 and Bb-6. Isolates Bb-1,
Bb-2 and Bb-4 exhibited higher amylase activity than other isolates tested. Isolate Bb-8
exhibited the lowest amylase activity among B. bassiana isolates tested. In protease
activity test, isolates Bb-1 and Bb-7 exhibited the highest enzymatic activity, followed
by Bb-6, Bb-5 and Bb-8. Isolate Bb-3 exhibited the lowest enzymatic activity. Bioassay
showed that Bb-2, Bb-6, Bb-7 and Bb-8 isolates were virulent against 3rd instar larvae
of Plutella xylostella. The mortalities of P. xylostella larvae caused by these four
isolates ranged from 99.1% to 99.8%. All B. bassiana isolates tested except Bb-7 were
strongly pathogenic to 4th instar larvae of Spodoptera exigua. All isolates of B.
bassiana tested in field trials showed high control efficacy against P. xylostella within 2
weeks. Treatment with isolate Bb-8 resulted in the highest average weight of cabbage
harvested per plant among all treatments. Among eight isolates of B. bassiana tested,
only isolates Bb-1, Bb-2, Bb-3 and Bb-4 exhibited colony growth on V8 plates after
exposure to UV-B irradiation (312 nm, 600 pw/cm?) for 8 hr.

(Key words: Beauveria bassiana, Spodoptera exigua, Plutella xylostella, UV-B
irradiation)
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