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Inhibitory Effect of Biogas Slurry of Cattle Manure on Vegetable Pathogens
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(Institute of Agricultural Environment and Sustainable Development, Chinese Academy of Agricultural Sciences, Chinese Academy of Agri—
cultural Sciences, Animal Environmental Facility Surveillance, Inspection and Testing Center(Minister of Agriculture ), Key Laboratory for
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Abstract: The inhibitive effects of cattle manure biogas slurry storaged for certain time on 7 vegetable pathogens,named Fulvia fulva, Boiry—
tis cinerea pers ,Aletnaria solani , Phytophthora capsici Len , Pythium aphanidermatum, Glomerella cingulata Var, orbicularis Jenkins, W. et
Mc Combs ,Botryiis 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 aphanidermaium ,Glomerella cingu—

laia Var, orbicularis Jenkins, Winstead et Mc Combs ,Boirytis 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 cingulaia Var, orbicularis Jenkins, Winstead
et Mc Combs and Boirytis cinerea had no significant changes, while the inhibitory rates on Phyiophthora capsici Len and Pythium aphanider—
maium decreased significantly. The fresh filtrate of biogas slurry had obvious inhibitory effects on Boiryiis cinerea pers and Boiryiis 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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K=E 6.0cm, WFF 14 d VBRIFERANUE R A B P 40 1H
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Table 1 The diameter of inhibition zone of Fulvia fulva on PDA medium(cm)

sz 1d 2d 3d 4d 5d 6d 7d
T TR R R 0.5£0.0 24+1.2 3.8+2.3 3.842.2 5.6+1.3 44126 4.8+2.7
TR R TR 0.5£0.0 0.8+0.1 1.6£1.6 24427 3.424.5 3.6x4.3 3.74.3
ot e 0.5 0.5 0.5 0.5 0.5 0.5 0.5
W77 14 d BB 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
TPFF 14 d BRIEWR 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
i 0.5 0.5 0.5 0.5 0.5 0.5 0.5

*2 BEMRERHETE PDA FiH EHEKER (cm)
Table 2 The growth diameter of Botrytis cinerea pers on the PDA medium(cm )

AbEL 1d 2d 3d 4d 5d 6d 7d
R IRE R 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
BRI 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

XTHR 0.5 1.5 2.3 3.6 3.7 42 4.6

W77 14 d FERIER 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
W 14 d TBIRIER 0.6x0.1 0.6x0.1 0.6x0.1 0.6+0.1 0.7+0.0 0.7+0.0 0.7+0.0
X B 0.5 0.6 2.5 3.7 4.5 5.6 6.5
77 30 d TRIRER 0.6x0.1 0.6x0.1 0.6x0.1 0.6+0.1 0.6+0.1 0.6+0.1 0.60.1
7 30 d BRI 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
XFHR 0.6 0.6 2.6 3.9 49 55 6.2
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Table 3 The growth diameter of A letnaria solani on the PDA medium( cm)

AbER 1d 24d 3d 44d 5d 64d 7d
FEEE R 0.6:0.0 0.620.1 0.620.1 0.7£0.1 0.7£0.2 0.8+0.1 0.920.2
FEEERIR R 0.8+0.0 1.3:0.2 1.5:0.3 1.740.5 2.1x0.7 2.4+1.0 2.6x1.1

ot e 0.8 13 2.6 32 3.9 4.7 5.3

77 14 d B E R 1.0£0.1 1.0£0.1 1.020.2 1.120.2 1.120.1 1.120.1 1.1x0.2
7 14 d BRI 1.2+0.1 1.80.1 2.2+0.2 2.6+0.3 2.8+0.4 3.240.6 3.3:0.7
it B 13 2.4 3.3 4.1 4.9 5.7 6.0
P77 30 d BB 0.8+0.1 0.820.1 0.8+0.1 0.9:0.1 0.9:0.1 1.00.1 1.0:0.0
77 30 d FBWRIER 1.120.0 1.5£0.3 1.70.5 2.1+0.8 2.4+0.9 2.8+1.2 3.0£1.3
it R 12 1.8 2.3 3.3 3.8 45 4.8
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FHEERW, WA 14 d FEAF 30 d V8 IO R
SR T U A S RIVE e o
2.1.5 A3 RO B T e T A R

HH3R 5 AL, BROHAR JB TRTERAE N B Ak 3 e AR B
FEARMR, 5557 2 d J5 4 PR B R W A 35 3R 1L, VR W
PEVR P A0 TR A R B S BB AR, 3 d JE A
FTF- L, 150 B T Y BT SRR S v T LT3 8 1
HIVER

BRRRA P RS KRR E RN ZE , I
BT, B VR R AL B R AR 3.1 em, /I

—ERMERCR, A 14 d BRERAEFE B 7 d
JEEHARMEK 2 4.6 cm, WAF 30 d TR RER H & B
FERESE 6 d R KW IL, BB I A7 B[R] X VR VA TR 3K
A —E R, VR T R JE v oA e 4 il
BCRIRETS

MRS ] LR B, 25 VR U8 VRO SR AR R B
JUF-B A MIE T 25 3 V8 R DB Y %o BRI 9 i
T —E BINHIVER (B I RICR A = B —2
W
2.1.6 A3 TR WO B TN ARIE T A4 R

H 2 6 T] L, 73T B VA VA 1 B e L X B Ak
HHPEIREREH 0.5 cm KZE 4.8 cm, HEEE R RN
BRI P AR A KA, R TdE B
fief VA VB SRV T £ VR R R VR A B Hh B B AR 4 )
{04 1.1 em H1 3.1 em, #RFRILH—EIMHIVEA ;I
FEVR RPN BTG , A7 W R RV VB i i Hh B
HAz F o 0 BH S A} HEAE , U8 BH 4% R R VR RV X
BB AR A — R M HIE A, BIFERACRIL T
TRV o X R IIVE VLR R T Biih 3 TR R T 1

R4 FEEREE PDA FHREAHERKER (cm)
Table 4 The growth diameter of Phytophthora capsici Len on the PDA medium(cm)

AbER 1d 24d 3d 44d 5d 64d 7d
VR R R 0.9+0.2 0.920.1 0.9+0.2 1.2+0.3 1.0£0.1 1.00.1 1.1:0.1
FEEERIR R 1.2+0.1 2.8+0.1 4.3£0.1 5.6+0.2 6.9+0.2 8.240.3 K-

ot e 1.1 2.5 3.9 5.1 6.2 7.2 Kk

77 14 d B E R 1.620.1 3.8+0.2 5.1x0.8 5.320.5 5.320.5 5.4x0.5 5.420.5
7 14 d BRI 1.7+0.1 3.220.1 4.610.1 5.6+0.1 6.9£0.0 7.920.1 Kl
iy 1.7 3.3 4.5 5.6 6.7 7.6 K-
P77 30 d BB 1.7+0.2 2.9+0.3 3.120.3 3.9:0.1 4.2+0.1 4.420.1 4.8+0.2
77 30 d FBWRIER 1.80.1 3.2+0.0 4.620.3 5.9+0.5 7.9+1.0 8.3+0.6 Kk
iy 2.1 3.4 5.0 6.4 7.8 K —

T “—"FR TR BRSO R AP I, IR A
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Table 5 The growth diameter of Pythium aphanidermatum on the PDA medium(cm)
Kb 1d 2d 3d 4d 5d 6d 7d
Bt BRI 2.2+0.4 2.2+1.0 29+14 3.0£1.5 2.8+1.5 2.9+1.6 3.1+1.8
HEHR IR 4.8+0.1 8.2+0.7 K — — — —
pay;is 5.1 K — — — — —
I 14 d BRI 4.2+0.7 6.1+0.5 3.9+0.4 3.9+0.4 4.1+£0.2 4.3+0.4 4.6+0.6
WFF 14 d VBRI 6.90.2 Kl - - - — —
pay;is 6.8 K — — — — —
77 30 d BIRIETR 4.6:0.5 5.4+0.2 5.5+0.2 5.8+0.1 6.2+0.4 K —
W7 30 d {RUEIR 7.5£0.2 K — — — — —
payit 7.6 K — — — — —

T 2R B TR IR AR R AP I, IR 4530

= 6 BINRERHEIE PDA PR EHEKER (cm)
Table 6 The growth diameter of Glomerella cingulata Var, orbicularis Jenkins , Winstead et Mc Combs on the PDA medium(cm)

Qb 1d 24d 3d 4d 5d 64d 7d

BB U 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

FEE R IR 0.7+0.0 1.4£0.3 1.9+0.5 2.2+0.6 2.7+1.0 29+1.1 3.1x1.1
ot R 0.7 19 2.6 3.3 3.9 4.4 4.8

7 14 d BEW 0.820.1 0.8+0.0 0.820.1 0.9:0.1 0.9:£0.0 0.9+0.0 0.90.0

TFF 14 d TR 1.2+0.2 1.4+0.3 1.7+0.4 1.8+0.5 1.9+0.6 2.9+2.5 2.31.0
gt 1.2 2.5 3.6 4.4 5.1 5.8 6.3

P77 30 d BB 0.620.1 0.8+0.1 0.8+0.1 0.9+0.1 0.8+0.1 0.920.1 1.0:0.2

P77 30 d FBRIER 1.0£0.1 1.50.3 1.820.3 2.2+0.5 2.6+0.9 3.1£1.4 3.4+1.8
ot R 12 24 3.3 3.9 4.6 5.5 5.8

S HHHE WAF 14 d RBEWEREE H , X AL PR 5 d

2.1.7 AR T IR B A HIROR

HIZR 7 T DL, 357 6 R 4 T 1 45 PR, o R
B EARN 8.2 cm, T BT T VR JLHRCFIRT e ¥ MR Uk
WAL TR B R BRI 0.8 cm H1 1.7 om , #RRH
HH A K B R R IR

JE KRNI, AF 14 d VR P RS 7 d B
H 13 em, BT, WFE 14 d ERER T EBERZ N
5.2 em, ULEACAF 14 d VRO I F IR E R A TE
FERFUMHIVER , IR A ERCR A8 7
30 d VAW AT IRER B, Xt R AL BEZH BBk 6 d JE K i

7 MFRBFELE PDA FiR EHEKER(em)
Table 7 The growth diameter of Botrytis cinerea on the PDA medium(cm)

AbEL 1d 2d 3d 4d 5d 6d 7d
H R RE R 0.5+0.0 0.6x0.1 0.6+0.0 0.7+0.1 0.7+0.1 0.7+0.1 0.8+0.1
BRI 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
XTHR 0.8 22 43 5.0 58 71 8.2
FE 14 d VERIER 0.8+0.2 1.0£0.3 1.1+0.3 1.2+0.4 1.3+0.4 1.3+0.5 1.3+0.6
7 14 d BRI 1.4+0.1 2.6+0.7 3.7x1.5 4.1+2.1 4.8+2.8 5.2+3.3 5.2+3.3
X B 1.6 4.0 6.1 7.6 K — —
77 30 d VRIRER 0.5+0.0 0.5+0.0 0.6x0.1 0.6x0.1 0.6+0.1 0.7+0.1 0.7+0.1
7 30 d BRI 0.60.1 0.7£0.1 0.8+0.2 1.0£0.4 1.3+0.8 1.4+0.9 1.6£1.0
X B 13 33 4.5 59 6.7 K —

T 3R TR RSP AR PR B I P ML, IR 45
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ML, W77 30 d YRR JFIR AN IS I P B Bk < B )
FXTR, #55% T d RHEBRERSHIR 0.7 cm 1 1.6
cm, fRIRFILH BRI B R o
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2.2.1 VAW AEX T it v B R S R B A R

F7% 8 AT L , 35 fef 78 Y IR0 7 7k - o Y
MEZER 19.4% , BERTFUAF 14 d BRIER AN EE
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B IR WO T A I B E R T 144
TR , Ut B - st 18] 88 o, D BT R 1 ) (B
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2.2.2 VAW AE T A K B B A AR A B

VAV AR VRN e A K B TR S R A
IR, B R ITE 50%L) & BRI IE R
i KB P A IR 2 B A R A R, AN RIAb #RA
A P 58 55 4R Ok R B > I 30 dSIEAF 14 dL{H
EEHALNITEZ B2ZRARE , H AR R R
TR AN VR RIS IR A P B 1 B R R
2.2.3 VAW AEX T AL B A AR A R

AR RN B AR B AT s R A, B
RIGHE 40% LA I o TRV 3 Ak R B A 0 o

YEFISRSS IR B S AE 14 dSIVAF 30 d, &5 247
Mr,3 AR RIRCR R BEER . A
VR SR T A X 2 AT B B ) ST TR B 5

TR IE WM M AT B, BET 16%, A
JEIRZARN , U X 5 A5h B T A 4 8 R i S AR
KR EESIAE 14 dSIHFE 30 d, 5 25T B B E W
HAHE [ ERA B2 R, UL R R IR I AT 2
i RN B A B VR RIS SR
2.2.4 TR AT S BBURE IR R I R RCR A 5 M

VAV T X SRR T B 410 1 8 SR 0 55 AR YK R
BESIAE 30 dSIAE 14 do BT EE TR I IR0 SR MUE IR
TR RN AL B 55.3%, 77 14 d 1T 77 30 d
VB R A B 2R 0 53 31 Ky 3.9% 0 6.4% . GT5 %57
BT, B R VA P 2R B 2 = TV 14 d R0 30 d Ak,
A7 14 d #1130 d ¥ A% B EE R, K
WA E] B SES Y VB YR SR PRLIE 7 A P 1) R
BETH,

JHEVBONT BRABCEE S B ) S0 ) RARAR, 40 1 4 P R 55
WA HE 30 dSIHF 14 d>Hiff . 07 24504, WA
30 d SEWRA AN BE 2R B 38 = A 2 A0 3E, [RIA A
2 MR BE 2 [RGB R 22 5, U B U B R
FEBT (B A3 g T s o
2.2.5 TR X BB R DA 8RS

BRI . WA 14 d F1 30 d VRV EIBOW 3R
B B TR A T BT 2R 53 A 44.2% . 12.3%F1 14.9%,
MWEHES TR BRI AL G , o B R T
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