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Inhibitory Effect of Biogas Slurry of Cattle Manure on Vegetable Pathogens
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Abstract The inhibitive effects of cattle manure biogas slurry storaged for certain time on 7 vegetable pathogens named Fulvia fulva Botry—
tis cinerea pers Aletnaria solani Phytophthora capsici Len Pythium aphanidermatum Glomerella cingulata Var, orbicularis Jenkins, W. et
Mec Combs Botrytis cinerea were studied in vitro using plate diffusion method. Results showed that the fresh original biogas slurry could
strongly inhibit the growth of Botrytis cinerea pers, Aletnaria solani, Phytophthora capsici Len Pythium aphanidermatum Glomerella cingu—
lata Var, orbicularis Jenkins, Winstead et Mc Combs Botrytis cinerea, and all the average inhibitory rates were more than 44.1%. With the
storage time prolonged, the inhibitory rates on Botrytis cinerea pers, Aletnaria solani Glomerella cingulata Var, orbicularis Jenkins, Winstead
et Mc Combs and Botrytis cinerea had no significant changes, while the inhibitory rates on Phytophthora capsici Len and Pythium aphanider—
matum decreased significantly. The fresh filtrate of biogas slurry had obvious inhibitory effects on Botrytis cinerea pers and Botrytis cinerea
the average inhibitory rates were 54.9% and 44.6% correspondly , while the weak inhibitory effects on the other 5 vegetable pathogens the
average inhibitory rate was less than 26.4% . And with the increased of storage time, the inhibitory rate on Botrytis cinerea pers had no sig—
nificant changes while the inhibitory rate on Botrytis cinerea showed increasing trend after a significant decline. The data can provide evi—
dences for the application of biogas slurry for vegetable diseases control.
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Table 1 The diameter of inhibition zone of Fulvia fulva on PDA medium cm
1d 2d 3d 4d 5d 6d 7d
0.5+0.0 24+1.2 3.8+2.3 3.8+2.2 5.6+1.3 4.4+2.6 4.8+2.7
0.5+0.0 0.8+0.1 1.6+1.6 2427 3.4+4.5 3.6+4.3 3.7+4.3
0.5 0.5 0.5 0.5 0.5 0.5 0.5
14 d 1.9+0.4 1.9+0.4 1.9+0.4 1.9+0.4 2.1+0.4 2.8+1.2 4.1+£0.9
14 d 1.2+0.6 1.5+£0.3 1.6+0.3 1.6+0.3 1.6+0.2 1.6+0.2 1.6+0.2
0.5 0.5 0.5 0.5 0.5 0.5 0.5
2 PDA cm
Table 2 The growth diameter of Botrytis cinerea pers on the PDA medium cm
1d 2d 3d 4d 5d 6d 7d
0.5+0.0 0.5+0.0 0.5+0.0 0.5+0.0 0.5+0.0 0.6+0.1 0.6+0.0
0.5+0.0 0.5+0.0 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.7+0.1
0.5 1.5 2.3 3.6 3.7 42 4.6
14d 0.5+0.0 0.5+0.1 0.5+0.1 0.5+0.1 0.5+0.1 0.5+0.1 0.5+0.1
14d 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.7+0.0 0.7+0.0 0.7+0.0
0.5 0.6 2.5 3.7 4.5 5.6 6.5
30d 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1
30d 0.5+0.1 0.5+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.6+0.1
0.6 0.6 2.6 3.9 49 5.5 6.2
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3 PDA cm
Table 3 The growth diameter of A letnaria solani on the PDA medium cm
1d 2d 3d 4d 5d 6d 7d
0.6+0.0 0.6+0.1 0.6+0.1 0.7£0.1 0.7£0.2 0.8+0.1 0.9+0.2
0.8+0.0 1.3+0.2 1.5+0.3 1.7+0.5 2.1+0.7 2.4+1.0 2.6x1.1
0.8 1.3 2.6 32 39 4.7 53
14d 1.0£0.1 1.0+0.1 1.0+£0.2 1.1+0.2 1.1+0.1 1.1£0.1 1.1+£0.2
14 d 1.2+0.1 1.8+0.1 2.2+0.2 2.6+0.3 2.8+0.4 3.2+0.6 3.3x0.7
1.3 2.4 33 4.1 49 5.7 6.0
30d 0.8+0.1 0.8+0.1 0.8+0.1 0.9+0.1 0.9+0.1 1.0+0.1 1.0+0.0
30d 1.1+0.0 1.5+0.3 1.7+0.5 2.1+0.8 2.4+0.9 2.8+1.2 3.0+1.3
1.2 1.8 2.3 33 3.8 4.5 4.8
2.14 14d 7d
4 4.6 cm 30d
6d
7d 1.1 cm
o o
o
30d
o
14 d 30d 2.1.6
o
2.1.5 0.5 cm 4.8 cm
5 7d
2d
3d I.lem 3.1cm
o
3.1 cm .
4 PDA cm
Table 4 The growth diameter of Phytophthora capsici Len on the PDA medium c¢m
1d 2d 3d 4d 5d 6d 7d
0.9+£0.2 0.9+0.1 0.9+0.2 1.2+0.3 1.0£0.1 1.0£0.1 1.1£0.1
1.2+0.1 2.8+0.1 4.3+0.1 5.6+0.2 6.9+0.2 8.2+0.3
1.1 2.5 3.9 5.1 6.2 7.2
14d 1.6+0.1 3.8+0.2 5.1+0.8 5.3+0.5 5.3+0.5 5.4£0.5 5.4£0.5
14 d 1.7+0.1 3.2+0.1 4.6+0.1 5.6+0.1 6.9+0.0 7.9+0.1
1.7 33 45 5.6 6.7 7.6
30d 1.7+0.2 2.9+0.3 3.1+0.3 3.9+0.1 4.2+0.1 4.4+0.1 4.8+0.2
30d 1.8+0.1 3.2+0.0 4.6+0.3 5.9+0.5 7.9+1.0 8.3£0.6
2.1 34 5.0 6.4 7.8 —
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5 PDA cm

Table 5 The growth diameter of Pythium aphanidermatum on the PDA medium cm

1d 2d 3d 4d 5d 6d 7d

2.2+0.4 2.2+1.0 29+1.4 3.0£1.5 2.8+1.5 2.9+1.6 3.1+1.8
4.8+0.1 8.2+0.7 — — — —
5.1 — — — — —

14 d 4.2+0.7 6.1+0.5 3.9+04 3.9+0.4 4.1+0.2 4.3+04 4.6+0.6
14d 6.9+0.2 — — — — —
6.8 — — — — —
30 d 4.6+0.5 5.4£0.2 5.5+£0.2 5.8+0.1 6.2+0.4 —
30d 7.5+0.2 — — — — —
7.6 — — — — —

6 PDA cm

Table 6 The growth diameter of Glomerella cingulata Var orbicularis Jenkins Winstead et Mc Combs on the PDA medium cm

1d 2d 3d 4.d 5d 6d 7d
0.6+0.0 0.8+0.2 0.8+0.3 1.0£0.5 1.0+0.6 1.0£0.5 1.1£0.5
0.7+0.0 1.4+0.3 1.9+£0.5 2.2+0.6 2.7£1.0 2.9+1.1 3.1+1.1
0.7 1.9 2.6 3.3 3.9 4.4 4.8
14d 0.8+0.1 0.8+0.0 0.8+0.1 0.9+0.1 0.9+0.0 0.9+0.0 0.9+0.0
14d 1.2+0.2 1.4+0.3 1.7£0.4 1.8+£0.5 1.9+£0.6 2.9+2.5 2.3+1.0
1.2 2.5 3.6 4.4 5.1 5.8 6.3
30d 0.6+0.1 0.8+0.1 0.8+0.1 0.9+0.1 0.8+0.1 0.9+0.1 1.0£0.2
30d 1.0+0.1 1.5+0.3 1.8+0.3 2.2+0.5 2.6+£0.9 3.1x1.4 3.4+1.8
1.2 24 3.3 3.9 4.6 5.5 5.8
o 14 d 5d
2.1.7 14d 7d
7 1.3 em 14 d
8.2 cm 5.2 cm 14d
0.8cm 1.7 cm
o 30d 6d
7 PDA cm

Table 7 The growth diameter of Botrytis cinerea on the PDA medium cm

1d 2d 3d 4d 5d 6d 7d
0.5+0.0 0.6+0.1 0.6+0.0 0.7+0.1 0.7+0.1 0.7+0.1 0.8+0.1
0.6+0.0 1.0£0.2 1.2+0.6 1.4+0.7 1.5+0.7 1.7+1.0 1.7£1.0
0.8 22 43 5.0 5.8 7.1 8.2
14 d 0.8+0.2 1.0£0.3 1.1+0.3 1.2+0.4 1.3x0.4 1.3£0.5 1.3£0.6
14 d 1.4£0.1 2.6x0.7 3.7£1.5 4.1+2.1 4.8+2.8 52433 52433
1.6 4.0 6.1 7.6 — —
30d 0.5+0.0 0.5+0.0 0.6+0.1 0.6+0.1 0.6+0.1 0.7+0.1 0.7+0.1
30d 0.6+0.1 0.7+0.1 0.8+0.2 1.0£0.4 1.3+0.8 1.4+0.9 1.6+1.0

1.3 33 4.5 59 6.7 —
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Table 8 The inhibitory effects of storage biogas slurry of cattle manure %
19.4+13.2a 57.5+28.0a 50.4425.1a 55.3425.0a 44.2+16.2 44.1219.7a 65.1+24.9a
14d 7.246.7b 54.0+37.5a 47.5+21.5a 3.9+5.3b 12.3+5.6 55.8+21.7a 58.4+18.7a
30d — 53.8+36.9a 45.2+19.1a 6.4+6.0b 14.9+1.3 66.017.0a 71.1£19.2a
8.4+7.3a 54.9+11.1a 16.0£0.0a 0.0£0.1b 0.2+4.3 8.2420.6b 44.620.6a
14d 2.7+1.2b 51.127.3a 12.7+0.0a 0.0+0.0b 0.0+14.4 26.4+7.6a 14.4+7.6b
30 d — 53.2+5.5a 8.9+1.0a 1.020.0a 0.026.1 15.4+16.8h 59.3+16.8a
P>0.05 P<0.05 2d
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