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Abstract Fresh effluents from medium—to large—size biogas digesters with feedstock of piggery waste and dairy waste were collected sepa—
rately to investigate the inhibitory effects on seven common plant pathogenic fungi, including Fusarium oxysporum, sclerotinia sclerotiorum,
Rhizotonia cerealis, Bipolaris sorokinianum, Rhizoctonia solani, Exserohilum turcicum, and Bipolaris maydis in a laboratory study. The
anaerobic digester effluents of piggery waste ADEP and dairy waste ADED and their corresponding centrifuged supernatant liquid CSL
were added into a 100 mL PDA culture medium at rate of 5% respectively, and evenly mixed when the temperature of PDA medium dropped
to 45~50 °C. A pathogenic fungi patch of 5 mm diameter were planted on the medium center in Petri dishes, then incubated at a temperature
of 25 °C or 28 °C for 7 days. The fungus colonies were measured using the vernier caliper every 24 h after fungus inoculation during entire
testing period, and the inhibitory effects of ADEP, ADED and corresponding CSL on the fungi were calculated and compared. Both fresh
ADEP and ADED originals exhibited distinct inhibitory effects on the mycelial growth of Fusarium oxysporum, Sclerotinia sclerotiorum, Rhi—
zotonia cerealis, Bipolaris sorokinianum, Rhizoctonia solani, with inhibitory rates more than 72%, but almost no inhibiting effects on the
growth of Exserohilum turcicum and Bipolaris maydis; By contrast, both CSLs showed weaker inhibitory effects than the corresponding origi—
nal effluents, the inhibitory rates of both CSLs on the five fungi were almost less than 60%, except that the inhibitory rate of the CSL of ADEP
original on Sclerotinia sclerotiorum were observed more than 70%. The results implicated that anaerobic digester effluents had the potential of
plant disease control, which might lead to the development of a new avenue for anaerobic digester effluents utilization.
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Table 1 The colonies size of crop pathogenic fungi on the culture medium mixed with fresh anaerobic digester effluents of piggery waste and

its centrifuged supernatant liquid mean=SD

/em
24 h 48 h 72 h 96 h 120 h 144 h 168 h
0.63+0.02" 0.79+0.06™ 0.88+0.05™ 0.93+0.09" 0.96+0.13" 1.06+0.26™ 1.27+0.55"
1.36+0.12" 2.06+£0.21" 2.66+0.23 3.21£0.24" 3.83 £0.22" 4.16£0.23" 4.74+0.50™
2.00+0.03 3.55+0.03 5.03+0.03 6.08+0.40 6.70+1.06 7.51+0.61 8.60+0.45
“ 0.50+0.00™ 0.76£0.21" 0.93+0.43" 1.37+0.54 1.55+0.65 1.67+0.70 1.94+£0.91
0.11+0.10™ 1.09+0.65™ 2.47x1.367 4.43+1.98 5.82+2.34 6.43+2.37 6.76+2.47
2.44+0.74 7.71x1.05 8.92+0.00
0.52+0.01" 0.55+0.05™ 0.55+0.04™ 0.54+0.03" 0.53+0.01" 0.53+0.01™ 0.48+0.15"
0.66+0.09" 0.88+0.28" 1.15£0.48" 1.35£0.48" 1.45£0.55™ 1.59+0.64™ 1.90+0.83"
1.11+0.06 1.76+0.05 2.63x0.17 3.33+0.23 3.94+0.02 4.48+0.07 5.33+0.21
0.55+0.01" 0.78+0.11" 0.760.08" 0.82+0.12" 0.84+0.12" 0.86+0.12" 0.89+0.16™
1.02+£0.05™ 1.54+0.15™ 2.22+0.36 2.58+0.23" 3.03+0.29" 3.41+0.247 3.95+0.24™
1.77+0.04 3.04+0.04 4.62+0.00 5.28+0.15 6.57+0.02 7.42+0.01 8.54+0.54
b 0.79+0.17" 1.01£0.30™ 1.37+£0.80" 1.86+0.31 1.95+0.31 2.15+0.46 2.16+0.47
1.22+0.16™ 1.8420.18"™ 4.25£2.10° 4.55+1.99 6.09+2.97 6.48+2.89 6.66+2.86
2.65+0.09 6.77+0.28 8.92+0.00
0.60+0.00™ 0.89+0.14 1.19+0.33 1.41+0.33 1.63+0.33 1.85+0.35 2.11+0.42
0.52+0.01" 0.60+0.12 0.69+0.25 0.77+0.30 0.87+0.34 1.04+0.46 1.18+0.52
0.60+0.04 0.65+0.07 0.74+0.02 0.87+0.02 0.90+0.01 0.98+0.03 1.11+0.12
0.51+0.02" 0.63+0.17 0.630.16" 0.67+0.14™ 1.10+0.35 1.16+0.39 1.28+0.37
0.59+0.04" 0.92+0.08 1.16+0.19 1.30+0.23 1.41+0.28 1.55+0.32 1.62+0.35
0.71+0.01 0.98+0.01 1.22+0.02 1.38+0.02 1.45+0.00 1.47+0.01 1.60+0.13

b 3d : P<0.05 P<0.01 .
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Table 2 The colonies size of crop pathogenic fungi on the culture medium mixed with fresh anaerobic digester effluents of dairy waste and the

centrifuged supernatant liquid mean+SD

/em
24 h 48 h 72 h 96 h 120 h 144 h 168 h
0.53+0.04™ 0.68+0.16™ 0.71£0.11™ 0.77+0.17" 0.82+0.25™ 1.29+0.70™ 1.29+0.70
0.99+0.03 1.57+0.43 1.92+0.78 2.13£1.17 2.45+1.54" 2.62+1.69" 2.76£191"
0.98+0.11 2.12+0.25 3.16+0.08 4.81+0.86 6.13+1.27 6.96+1.53 7.63+1.32
: 0.50+0.00™ 0.50+0.00™ 0.50+0.00™ 0.50+0.00 0.52+0.01 0.54+0.02 0.59+0.05
0.50+0.00™ 0.96+0.29" 2.01£1.17" 2.20+1.58 2.32+1.69 2.32+1.70 2.37+1.68
0.54+0.02 4.18+0.52 8.56+0.00
0.59+0.07" 0.68+0.10 0.64+0.09" 0.640.08" 0.68+0.19" 0.72£0.26™ 0.82+0.26™
0.83+0.10° 0.94+0.24 0.99+0.22" 1.01£0.32" 1.04£0.32" 1.12+0.46™ 1.13£0.47"
1.12+0.04 1.29+0.87 2.80+0.00 3.49+0.00 4.21+0.01 4.83+0.04 4.49+1.31
0.51+0.00™ 0.55+0.05" 0.55+0.03" 0.61+0.07™ 0.61+0.10" 0.61+0.12" 0.63+0.14™
0.90+0.06 1.11£0.14" 1.19+0.19" 1.22+0.17" 1.26+0.17" 2.52+2.63 1.38+0.28"
0.95+0.08 2.23+0.01 3.59+0.01 4.79+0.01 5.87+0.13 6.59+0.00 8.29+0.48
b 0.62+0.13" 0.63+0.12" 0.68+0.11" 0.70+0.15 0.64+0.06 0.71+0.10 0.66+0.09
1.09+0.39 3.35£1.17 4.22+2.02" 4.74+2.24 4.85+2.26 5.21£2.55 5.42+2.78
1.48+0.49 5.44+0.04 8.56+0.00
0.62+0.04™ 0.66+0.04™ 0.67+0.03" 0.69+0.04™ 0.71+0.02" 0.73+0.04™ 0.73+0.04™
0.92+0.05 1.10+0.20 1.12+0.22 1.27+0.23 1.40+0.33 1.41+0.33 1.42+0.31
0.89+0.15 1.24+0.37 1.40+0.58 1.58+0.42 1.68+0.32 1.69+0.31 1.69+0.31
0.51+0.00" 0.65+0.04 0.63+0.06" 0.65+0.06™ 0.68+0.07" 0.77+£0.13" 0.96+0.08"
0.54+0.01 0.75+0.01 0.86+0.03 0.93+0.05 0.97+0.22 1.06+0.23 1.08+0.25
0.54+0.01 0.72+0.04 0.90+0.015 1.00+0.03 1.20+0.11 1.54+0.06 1.71+0.08

ab 3d : P<0.05 P<0.01 .
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Table 3 The average inhibiting effects of fresh anaerobic digester effluents of piggery waste and dairy waste on crop pathogenic fungi
1%
P P

81.5£6.4*° 75.2+14.5* 0.087 42.9+5.2°" 43.9+23.9" 0.909

: 86.4+6.0 62.9+48.9 0.443 78.6+6.8 53.3+40.5 0.309

78.7£13.3" 72.0+17.1° 0.046 57.0£8.9" 59.3+22.9" 0.608

82.3+7.8* 80.9+16.2° 0.700 50.9+4.1" 60.1+£26.5" 0.328

: 80.0+8.4 79.6+£18.6° 0.954 59.6+11.4 38.4+12.3" 0.168

: 3d 3d a.b
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