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Comparison of Inhibiting Effects Between Fresh Effluents of Anaerobically Digested Piggery Waste and
Anaerobically Digested Dairy Waste on Plant Pathogenic Fungi

TAO Xiu-ping"?, DONG Hong-min'*, SHANG Bin'?, CHEN Yong—xing'?, HUANG Hong—kun'?

(1.Institute of Environment & Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2.The Key Laboratory for Agro-Environment & Climate Change, Ministry of Agriculture, Beijing 100081, China)

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 ceredlis, 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)

R B B E R em
24 h 48 h 96 h 120 h 144 h 168 h

KGRI IITE R 0.63x0.02"  0.79+0.06" 0.88+0.05" 0.93x0.09"  0.96:0.13" 1.06+0.26™ 1.27+0.55%
B EWE® 1362012 2.06+0.21" 2.66+0.23" 3212024  3.83 £0.22"  4.16x023"  4.7420.50"

iy 2.000.03 3.55+0.03 5.03+0.03 6.08+0.40 6.701.06 7.5120.61 8.60+0.45

REFEEIRE ° JE 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
BOLbWE®K 0110107 1.09+0.65™ 2.47+1.36" 4.43+1.98 5.82+2.34 6.432.37 6.76+2.47

it B 2.44+0.74 7.71x1.05 8.92:+0.00

INE AR B 0.52+0.01"  0.550.05" 0.550.04" 0.54+0.03"  0.530.01" 0.53+0.01" 0.48+0.15™
B EWE®  0.66£0.09"  0.88+0.28" 1.15£0.48" 1.35+0.48" 1.45£0.55" 1.590.64" 1.900.83"

iy 1.11x0.06 1.76+0.05 2.63+0.17 3.33+0.23 3.94+0.02 4.48+0.07 5.3320.21

INEEAR R R 0.55:0.01"  0.780.11" 0.760.08" 0.820.12"  0.84:0.12" 0.86+0.12" 0.89+0.16"
BoLWE®R  1.02:0.05° 1.54£0.15™ 2.22+0.36" 2.58+0.23" 3.030.29" 3.41£0.24" 3.95+0.24"

it B 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

IKREEH T JEH 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
B RE®R 12240167 1.84+0.18" 4.2522.10° 4.55+1.99 6.09+2.97 6.48+2.89 6.66+2.86

iy 2.65+0.09 6.77+0.28 8.92:+0.00

FRKBERH JE 0.60+0.00* 0.89+0.14 1.19£0.33 1.41x0.33 1.63+0.33 1.85+0.35 2.1120.42
B LR 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

ot e 0.60+0.04 0.650.07 0.74+0.02 0.87+0.02 0.90+0.01 0.98+0.03 1.110.12

FRNBERE B 0.5120.02" 0.63+0.17 0.6320.16" 0.67+0.14" 1.10£0.35 1.16+0.39 1.28+0.37
BL LK 0.59+0.04' 0.92+0.08 1.16+0.19 1.30£0.23 1.41x0.28 1.55+0.32 1.62+0.35

it HE 0.710.01 0.98+0.01 1.22+0.02 1.38+0.02 1.45+0.00 1.47+0.01 1.60£0.13

TE o X HRIE SRR R 3 d KRR, X RE R 52 o ;™ S X IR A A e 22 5 B 3 (P<0.05) ;™ X R AR b2 AR B3 (P<0.01)
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14 A B B AT B (2% 2) , 2R VR IR A
7 R Y D TR 38 R B R AR B R BRI A (P<
0.01), 2F VA L 3E WO K 5 B0 B L /N 22 SUAG B
ZINZE R 7 B A TR K KBRS B T A K W S
HIAEF (P<0.01) , 4-VE B0 _EIH WO K E 27845k 7]
WA BE A K HIE A (P<0.05),

VR IER K BRI HE . KRG REARE /)
FURRE NER R JKRESHR R R B
9 TR RN T K/ INBRES BRI B 325331 45.4%0~86.7%
6.5%~94.2% 47.29%~85.1% 46.5%~92.4% .58 2%~92.0% .
30.2%~56.6%F1 5.6%~51.4%, VB JERXT/NERE
7 B AR AE RV FRR SR N, 55 6 d A 2835 3]

50 3 d INtRREE BT, 26 3 d BRI B 224 Kl
B 2 d ArRIBEN 6.1%F1 3.6% ; XK T 474 T)
B /N SO B TR K KRB 1 A0 T K/ N B B Y
PGV FR St in 5 FEAE, iR BAR TR JT B A ok K
B B IR F7ESE 5 d R BIERK, TR /N SR
973 P A1 K /NBESR B A I IV R UIAESE 6 d iR B i
K ABE KNSR B A A I A PRI A o
RV NI DU NN 15 JAN: IR L 3
BN BORIR T NE R B K RSO B L R
KRB P A K /INBEIR P 55 7 R 799 S L TR (1
B3R 0.0%~63.9% .6.5%~77.0%.25.7%~76.8% .
5.5%~834%.26.1%~50.8% ~4.29%~20.0%F1-8.8%~38.8%,
HAE MBS 4R RN R M . REFEE L
TR K 2 IRAIGR T TR /N2 R JE o T R K RS SR e
PEAMSIVE AR, (BS540 VR R A I 2R A E
A VR B0 b VB WA T 38 B 22 A K A o 3R ) R AR
31.3%.20.8%F01 41.1%, X 7K FESUR B B4 i1
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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 )

. H% R ER em
PR IR 24 h 48 h 96 h 120 h 144 h 168 h

KRR II T JF 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"
BLEE®R 0.99+0.03 1.57+0.43 1.92+0.78 2.131.17" 2.45+1.54° 2.62+1.69" 2.76+1.91"

it e 0.98+0.11 2.12+0.25 3.16:0.08 4.81+0.86 6.13+1.27 6.96+1.53 7.631.32

REFEEIE ° B 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
BoLER 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

ot e 0.54:0.02 4.18+0.52 8.56+0.00

INFE BT B 0.59+0.07" 0.68+0.10 0.64:0.09" 0.64+0.08" 0.68+0.19™ 0.72+0.26" 0.82+0.26"
BL LR 0.8320.10" 0.94:0.24 0.99+0.22" 1.01£0.32" 1.040.32" 1.120.46" 1.13+0.47"

it e 1.12+0.04 1.29+0.87 2.80+0.00 3.49:0.00 4.210.01 4.830.04 4.49+1.31
INFE AR T B 0.510.00" 0.55+0.05" 0.55+0.03" 0.610.07" 0.61+0.10™ 0.61:0.12" 0.630.14"
B.OEE®R 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"

ot e 0.95+0.08 2.2320.01 3.59+0.01 4.79:0.01 5.87+0.13 6.59+0.00 8.29+0.48

KBGO JEW 0.62+0.13" 0.63+0.12" 0.68+0.11" 0.7020.15 0.6420.06 0.7120.10 0.660.09
B bW 1.09:0.39 3.35:1.17 4.22+2.02" 4.74+2.24 4.85£2.26 521255 5.42+2.78

poyiie 1.48+0.49 5.44+0.04 8.560.00

FEARKRIHE R 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"
O RER 0.92+0.05 1.10£0.20 1.12:0.22 1.27+0.23 1.40+0.33 1.4120.33 1.4210.31

ot e 0.89+0.15 1.24+0.37 1.400.58 1.58+0.42 1.68+0.32 1.690.31 1.690.31

FRNBOR B 0.510.00" 0.650.04 0.63+0.06" 0.650.06" 0.68+0.07" 0.77+0.13" 0.96+0.08"
BB 0.5420.01 0.75+0.01 0.86+0.03 0.93+0.05 0.97+0.22 1.06+0.23 1.08+0.25°

ot e 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

T W AR SR A R LR 3 d KOS SR I, I RE RIS AL ;™ S X IR AR 22 5 B (P<0.05) 5™ SX IR A bt 22 AR B (P<0.01)
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Figure 1 The colony growth situations of Bipolaris sorokinianum on
PDA culture medium mixed with fresh anaerobic digester effluents
of piggery waste and its centrifuged supernatant liquid and

control medium

THROT K SRS H K G REBRE /NE SR
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PR 22 A A 2R 4301 Ry 28 VR TR I 1 2R 1Y 58.3%
84.8%.82.4% . 74.3%F1 48.3% . By IVAFENT , R V& A ]
VS PR B W R S BN e D L A A R o A

S8
24 WEEAMEBREREE O EERYREY
RREREMHIER LR

B TR A AR T SRR A S ol [ B 2 AT
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22 HE AR AR A A VR IR, (RN SO
Sb, PARPTRBON HoAh 4 Pk TR 23R B
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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

B AR LA KA /%
$E TR RGN Pfa BHEELCLER  FHEEL LR PIH
KGRI 81.5+6.4° 75.2+145 0.087 42.9+52° 43.9+23.9" 0.909
KGR - 86.4+6.0 62.9+48.9 0.443 78.6:6.8 53.3240.5 0.309
INEEO R 78.7+13.3" 72.0£17.1° 0.046 57.0+8.9° 59.3x22.9" 0.608
INERR SR 82.3+7.8" 80.9£16.2° 0.700 50.9+4.1° 60.1+26.5" 0.328
IKREERE IR 80.0+8.4 79.6+18.6° 0.954 59.6+11.4 38.4+12.3" 0.168

SBT3 d KM, RIS RER 5 1E , R EUE Y 3 d SEXME ; 817 LA F 8 (a b)) FRE BB A B O BB Z Mk RER
W83 (P<0.01) ; BAT LARA FEFAE (s )TN 4 TR H B O _L B2 TR B3 il 58 22 Ak &8 3 (P<0.01) .
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JAGEZREE (P0.05), AASTEEFNBE
(P<0.01) o BT % Ji L PR A5 I A= R S I A AT 6B
PR A S B TS, W] RE R A R Ak
AR R, HIE SRR A K ; 75 /M8 IR Rl
AR IR P BT & LS T BB S B 224 KW
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