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Table 1. Inhibition of hypal growth Rhizoctonia solani on the PDA medium by the isolates

of Penicillium sp.

Isolates Rhizoctonia solani AG 2-2 Rhizoctonia solani AG 1-1

K-93123 ++* +
93128 ++ +
93168 ++ +
94015 ++ +
94029 ++ +
94033 +++ ++
94043 ++ +
94052 +++ ++
94055 +4 +
94058 ++ +
94080 +4+ +++
94082 +++ +++
94085 ++ +
94087 ++ +

*[nhibition zone: ++-+>15mm ++) 10mn
Values are the average of three replication
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Table 2. Inhibition of hypal growth Rhzoctonia solani on the PDA medium by culture liquid of
screening isolates, K-94033, 94052, 94080 and 94082

Culture liquid Rhizoctonia solani AG 2-2 Rhizoctonia solani AG 1-1
of screening Colony Inhibition Colony Inhibition
isolates diameter(mm) percentage( %) diameter(mm) percentage(% )
K-94033 20.0 71.0 19.0 63.5
94052 24.0 65.0 20.0 61.5
94080 5.0 93.0 10.0 80.8
94082 0.0 100.0 27 94.8
Contro 68.0 52.0

Values are the average of three replication

Table 3. Control effect of the culture filtrate of Penicillium sp. K-82 on brown patch and large patch

disease
Brown patch Large patch
Agent Infection Control Infection Control
diameter(mm) value(%) diameter(mn) value(%)
Culture filtrate 97 b 66.6 85 b 70.3
Fungicide 50 a 82.8 40 a 86.0
Control 29.0 ¢ 28.6 ¢
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Fig. 5. '"H-NMR spectrum of antifungal
substance purified from theculture
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Fig. 6. 2D-COSY spectrum of antifungal
substance purified from thecul-
- turefiltrate of Penicillium sp. K-82
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Fig. 7. MS spectrum of antifungal sub-
stance purified from the culture

| filtrate of Penicillium sp. K-82
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