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Inhibitory effect of biogas slurry from swine farm on some vegetable pathogen
SHANG Bin, CHEN Yongxing, TAO Xiuping, DONG Hongmin *, HUANG Hongkun

Institute of Agricultural Environment and Sustainable Development, Chinese Academy of Agricultural Sciences, Chinese Academy of Agricultural Sciences
Animal Environmental Facility Surveillance, Inspection and Testing Center ( Minister of Agriculture ) ; Key Laboratory for Agro-Environment and Climate

Change ( Minister of Agriculture) , Beijing 100081, China

Abstract: In recent years,the ecological environment of west China has encountered serious problems. On one hand, large
piles of manure from livestock have caused environmental pollution, while a large amount of vegetation has been destroyed to
meet the rural energy shortage,which leads to further ecological degradation. Biogas projects have been rapidly developed
because they can deal with the animal wastes while providing energy. However, the rapid development of biogas projects has
also introduced a further difficulty of biogas slurry treatment and utilization , which has became the primary limiting factor for
further development of biogas projects and the sustainable development of agriculture in west China. Therefore, it is
necessary to conduct research on the technologies for biogas slurry treatment and utilization. The effects of application of
biogas slurry from swine farms on seven different vegetable pathogens,namely Fulvia fulva, Botrytis cinerea pers ,Aletnaria
solani , Phytophthora capsici Len, Pythium aphanidermatum, Glomerella cingulata var orbicularis Jenkins Winstead et mc
Combs, Boirytis cinerea, were studied in vitro using the plate diffusion method. The results showed that the inhibition of
biogas slurry was different for different pathogens. The fresh biogas slurry strongly inhibited the growth of Botrytis cinerea
pers, Aletnaria solani, Phytophthora capsici Len, Glomerella cingulata var orbicularis Jenkins Winstead et me¢ Combs and
Botrytis cinerea. The fresh filtrate of biogas slurry had obvious inhibitory effects on Botrytis cinerea pers and Botrytis cinerea.
The inhibitory rates were affected by the time the biogas slurry was applied, and the inhibitory rates on Boirytis cinerea pers ,
Aletnaria solani, Botrytis cinerea did not change significantly with the time of the application. The biogas slurry application
at certain time had higher inhibitory rates on Phytophthora capsici Len and Glomerella cingulata var orbicularis Jenkins
Winstead et me¢ Combs. No significant difference was observed between the inhibitory effect of filtrate of biogas slurry
applied at different time on Botrytis cinerea pers and Botrytis cinerea. Test results showed that biogas slurry from swine farms
can play a role in the prevention and treatment of certain vegetables diseases. The application of biogas slurry for vegetable

disease control provides an argument for the sustainable development of biogas while reducing the use of pesticides and
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restoring the ecological environment. It has great practical benefit and likelihood of adoption, especially in the ecologically-

fragile areas of western China.

Key Words: biogas; land application; microbes; inhibition; environmental protection
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F1 FEEGEREGX 7 FRREERKOIEER %
Table 1 Inhibitory effect of fresh original biogas slurry from swine farm on growth of several vegetable pathogen/ %

A K E] Time/d

AL PR Treatment

1 2 3 4 5 6 7
T BRI Fulvia fulva 0.0 20.0£0.9  39.3x25.1 41.1%27.5 45.92+29.9 48.1#28.8  49.3%28.5
i K BEI i Botrytis cinerea pers 18.0+0.9 75.9+2.0 84.0x1.1 86.2+0.8 86.1+1.3 86.8x1.4 88.4x1.4
TN PERGTE Aletnaria solani 43.5+£2.9 49.2+6.3 57.5+11.9 63.2+10.6 62.1x11.9 64.4x12.4 60.4+15.9
BAEIRTE Phytophthora capsici Len 56.3+2.2 76.3+1.2  81.4=1.1 69.1+3.6 70.5+3.7 64.4+7.1 —
B E I 18 Pythium aphanidermatum 57.5£12.0 69.8+7.8 — — — — —
BT IEIG 1
Glomerella cingulata var orbicularis 54.7£7.9 59.8+8.8  55.8x15.4 49.1+20.2 48.2x21.8 49.8+21.1 50.0+22. 4
Jenkins W et me¢ Comb
BT K B9 B Botrytis cinerea 58.1+5.4 80.5+3.3 85.9+4.1 86.1+7.1 86.4+7.5 — —

—: 25 AL B A L, R T R R

2.1.2  CHEERES TR RN 7 Fhig S J TR AR K A 4R

HTEERE SR BB OO 7 Pl S I R AR A IR SCR W2 2, AR 2 R BB B VRO X LR B SR
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L P T 3o AR Ao A A PR ) 30 77 9 LA L s X e R T T A T BROABOE N T | B TR TR T
AR YA R AE 619 LAS S04 FH AN BH S0 5 () i 6 585 37 48 T80 D08 40 A R 4 o T A A AR, ot IR 2
T e A R AR R, B 3R 2R 2 A I, IES 1 KBS 7 4 37 R0 WROX T RO J s T ) 40 i
FARES LB R

F2 FEEGBRIEBEX 7 MERENIEIBR %

Table 2 Inhibitory effect of fresh filtrate biogas slurry from swine farm on growth of several vegetable pathogen

Az K] Time/d

AbFE Treatment

1 2 3 4 5 6 7
FM B Fulvia fulva 0.0 12.8+0.8 26.9+5.8  31.1+10.0 37.1x11.9 55.6+19.0 55.9+20.4
TN K EERRTE Botrytis cinerea pers 11.5+7.4 73.0+3.8 80.9+4.2 82.7+4.6 83.0+4.6 84.0+4.4 85.0+3.8
B PEIR I Aletnaria solani 28.4+2.9 24.216.1 41.1+£2.4  46.7+£2.3 51.2+5.4 57.4+5.8 56.6+8.6
BMUBERRE Phytophthora capsici Len 60.9+10.6 48.4+11.9 37.2+8.2  31.3+3.8 27.6+4.3 14.5+4.5 —
BRABLER S 9 Pythium aphanidermatum 4.1+2.7 — — — — — —
BRI 1
Glomerella cingulata var orbicularis 34.6+5.5 38.6+3.0 37.5+6.4 39.6+6.4 40.7+6.3 43.6x7.0 46.0+5.3
Jenkins W et me¢ Comb
T KB # Botrytis cinerea 54.7+7.0 74.2+3.0 80.1+7.2 78.1+7.3 77.4+7.6 — —

2.2 $EYTB W AE SN B AE A
2.2.1 EIRWE RO A R0 e AR FH A0 52 )
AN [R) A S 8] 8% 32 V8 SR D R0 2 o 8 T 45 L s S D o A I ) S 2 Bl R e 3,

£3 PEBBREBRXNARGRIRERRERMEE %

Table 3 Inhibitory effect of deposited fresh biogas slurry from cattle farm on several vegetable pathogen %

pisil T FRERE  FAREENE  ARUREN BUBER T BURBRIEN T T R T
Treatment Fu. Bo. p. Al. Ph. Py. Gl. Bo.

Bt Fresh 34.8+18.3 75.0+25.5a 57.2+7.9a 69.628.8b 63.7+8.7a 52.5+4.3b 79.4+12.2a
4% 7d Deposited 7 days PNl 83.2+12.4a 66.6+16.7a  46.0+10.7¢  13.9+2.3¢ 66.0+17.6a  80.0+15.3a
P47 14d Deposited 14 days A 83.7+10.8a 57.5+6.8a 49.1+8.9¢ 8.5+1.3¢ 66.0+9.0a 68.6+9.2a
P77 30d Deposited 30 days S 82.6+6.4a 58.2+14.0a  86.8+10.9a  36.2%6.1b 43.2+7.3b 71.5+13.2a

Fu. ;. Fulvia fulva,Bo. p. : Botrytis cinerea pers ,Al. : Aletnaria solani,Ph. : Phytophthora capsici Len ,Py. . Pythium aphanidermatum ,Gl. ;. Glomerella
cingulata var, orbicularis Jenkins, W. et me Combs,Bo. : Botrytis cinerea; 235 W4 R F Duncan 3, FIFH SAS #0475, [R5 5085 Hh 7B 41 [R)
FoRA AL FRIR] 22 R B3 (P=0.05)
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PR HIEC A 5 2% GET T2 b 2 TR S BT A IR TRD I 3 e S5 Jir 1 A= 1 R 4 sl VAT S 25 5 ), (B
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AN ) YA I T 73 TR R0 33k T LA s S D o A 8 8 2 U, A [ DA s B 48 32 T VI v v
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Table 4 Inhibitory effect of deposited filtrate biogas slurry from swine farm on several vegetable pathogen

Ab TR AN ARG BN AU BB BURSRIER T AT R T
Treatment Fu. Bo. p. Al Ph. Py. Gl. Bo.

HTE Fresh 31.3+20.7  71.5#26.7a  43.7#13.2a  36.7%16.3c 16.9+10.4 40.1+3.8b 72.9+10. 4a
P47 7d Deposited 7 days R 75.949.9a 24.3£10.0b  60.0+11.9b 4.1 39.5+3.6b 65.5+12.8a
"4 14d Deposited 14 days i 79.2+8.6a 39.3+4.2a 78.0+11.2a 10.8 43.8+4.7ab  70.4%10.2a
P47 30d Deposited 30 days A 82.5+6.2a 45.8+6.4a 64.6+15.2ab  41.2+26.3 47.049.3a 80.6+17.2a

W WRIE Y A R E A o 2 4 A BRI B B AR i TR M B E 2232
TR HELE AT RE A, VR AR AE L R v, NS A M A ) o 25 T A — e AR Ak, DT (A5 L TR 8 R A AR
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3 itig
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AT ABUEAR T3 9 TR B TR BT P 00 i A5, mT DA VA U, TR Ym0 400 B 40 o v R AR AT, DA T
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Tl R0 A A VRV P B A R A R 0 D B 1) S R BRI B A5 T A A VR X I R Y
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