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Biological characteristics of a strain of Metarhizium that is highly
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Abstract [Objectives] The purpose of this paper was to explore the nutritional and environmental conditions for required
for the hyphal growth and sporulation of Metarhizium anisopliae JC002, a newly isolated fungal strain with high insecticidal
activity to the larvae of Dorysthenes granulosus. [Methods] Effects of different factors, such as culture medium, carbon
sources, nitrogen sources, temperature, pH and UV on hyphal growth and sporulation were tested by single factor tests.
[Results] The results indicate that the optimum formula for growing the JC002 strain was 30 g glucose, 15 g peptone, 200 g
potatoes, 20 g agar and 1 000 mL water. Sucrose and NaNOs were the best carbon and nitrogen source. The most suitable
culture temperature was 25°C and the optimum pH-value was 7.0. UV had no significant impact on the growth rate of the
fungus but seriously inhibited its sporulation. [Conclusion] This study provides scientific basis for both the large-scale
culture of the JC002 strain, and also the mass production and effective utilization of conidia of this strain.
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Table 1 The growth rates and spore production of JC002 on different medium

mm/d 103 /mm?
Medium Growth rate mm/d Spore production  10° spores/mm?

A 5.2440.19 a 3.27+0.01 d
B 2.40+0.09 ¢ 8.66+0.01 b
C 4.04+£0.24 b 6.24+0.01 ¢
D 5.13£0.16 a 15.10+0.06 a
E 4.10+0.13 b 2.05+0.01 e

+ 0.05 Duncan’s

Data are means+SE, and followed by same letters in the same column mean no significant difference at 0.05 levels by
Duncan’s multiple range test. The same below.
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Table 2 Effects of carbon sources on growth rates and the spore production of JC002

mm/d

Carbon source Growth rate  mm/d

10° /mm?

Spore production 103 spores/mm?

Maltose 3.3840.13 b
Amylum 2.76+0.19 ¢
Glucose 3.61+0.14 b
Sucrose 4.14£0.04 a
Corn flour 3.45+¢0.17 b

1.20+0.06 ¢

1.22+0.01 c

1.74+0.01 b

2.42+0.01 a

1.24+0.01 c
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Table 3 Effects of nitrogen sources on growth rates and spore production of JC002

mm/d

Nitrogen source Growth rate mm/d

10° /mm?

Spore production  10° spores/mm?
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NaNO; 4.94+0.09 a
Peptone 3.7310.12 b
NH4NO3 3.53+0.06 b
Yeast extract 3.06+0.01 ¢

5.72+0.01 a

3.30+0.06 b

1.56+0.01 c

0.69+0.00 d
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Table 4 Effects of temperature on growth rates and spore production of JC002

() mm/d

Temperature (C) Growth rate mm/d

10° /mm?

Spore production  10° spore/mm?

19 3.07+£0.07 ¢ 0.26+£0.01 e
22 4.47+0.09 b 0.78+0.01 d
25 4.82+0.04 a 3.12+0.01 a
28 4.91+£0.10 a 1.30+0.06 b
31 4.44+0.11b 1.05+£0.01 ¢
F=79.70 19°C JC002 pH
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Table S Effects of pH-value on the growth rate and the spore production of JC002

pH mm/d 10° /mm?
pH-value Growth rate  mm/d Spore production  10° spore/mm?
4 3.56=0.19 ¢ 0.5940.03 g
5 3.87+0.03 ab 1.94+0.02 e
6 3.95+0.07 a 5.64+0.10 ¢
7 4.04+0.07 a 8.08+0.14 a
8 3.73+0.08 bc 6.01£0.14 b
9 3.57£0.05 ¢ 2.984+0.04 d
10 3.7240.05 be 0.83+0.01 f

6 FINEBBEGTAEIREFLREE JC002 B E & A KIE R 10 8 B #200
Table 6 Effects of UV light on growth rate and spore production of JC002

min mm/d 10° /mm?
Time for UV shining min Growth rate  mm/d Spore production 107 spores/mm?

5 4.48+0.12 a 2.49+0.06 b

10 4.42+0.09 a 1.47+£0.02 ¢

20 4.56+0.05 a 0.51+£0.01 d

30 4.49+0.06 a 0.13+£0.00 e

60 4.49+0.06 a 0.00 e

0 4.5+£0.07 a 19.33+0.29 a
JC002 2006
2010 2008b 2

25°C 2009 MSO01

pH 26C
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