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Effects of Anaerobically Digested Slurry on Phytophthora capsici and Soil Physic —chemical and Microbial
Properties

CAO Yun', CHANG Zhi-zhou", MA Yan', LI Cai—feng?, HUANG Fei*
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Abstract : Soilborne diseases caused by various phytopathogens have been a bottleneck in intensive production of chilli peppers. We investi—
cated the effects of anaerobically digested slurry(ADS, 472 mg+ L' NH;-N) and NH;—intensified ADS(1000 mg- L™ NH;=N) on the growth
of Phytophthora capsici, the culprit of Phytophthora blight of chilli pepper, and physic—chemical and microbial properties in three different
soils using water as control (CK). Compared to the original soils, water flooding or ADS application resulted in higher ammonium levels but
lower nitrate levels in the soils. Applying ADS also significantly increased concentrations of water soluble carbon and water soluble nitrogen
in the soils in comparison with water control. Flooding with water or ADS decreased soil bacterial and fungal populations, but had no signifi—
cant impact on actinomycetic population. Of three treatments, the NH; —intensified ADS treatment had the highest number of soil bacterial
community, while no significant differences were found in fungal and actinomycetic communities. Activities of soil dehydrogenase and urease
reached peak on day 2 to 4 and decreased thereafter. Flooding treatments decreased the population of P. capsici in the soils by 10 to 1000
folds. The least number of P. capsici was observed in soil treated by NHi —intensified ADS. The pathogen population decreased greater in al—
kali soil than in other soils. The results show that ADS with ammonium could enhance soil’s capability and stability to suppress P. capsici.
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Table 1 Physico—chemical characteristics of tested soils

Bl APV ke B R g-kg EBg ke R /mg kg™ pH

VLI 27.75 1.69 0.51 143 8.06
NNt pn 11.55 0.95 0.26 194 7.62
TLAE 17.76 1.34 0.25 186 6.58

WA AL = R H 3 D LR
E , RSB RS AR AR I3 2. FEJRARTR
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Table 2 Phyiso—chemical characteristics of anaerobically digested pig slurry

BEESETS L SR gsx pst IRFEEA B DOC/ HSREC, EBRNH-N A NO-N/
% p mg- L mg- L mg- L mg- L wS-em™ mg- L mg- L~
0.62 8.21 1105 51 209 1089 575 472 115
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Table 3 Soil chemical characteristics before and after flooding treatments

EARE L B/ RS NH; =N/

TEAS A NOs-N/

IKEEMEA PR DOC/ Kz E A WSN/

+-45 b FR pH o ke ket mg-ke” ke K CN

(8.06)* (68) (16) (31.2) (73) (45) (1.60)

Bl CK 8.00b —46a 2lc 5.7a 100b 40¢ 2.48b
A0 8.16a -45a 81b 2.5h 203a 68b 2.96a

Al 8.06h -45a 123a 2.6b 208a 85a 2.44h

(7.62) (33) (10) (4.5) (77) (13) (5.69)

MRt CK 7.55h ~76b 12¢ 3.2a 44b l4c 3.21b
A0 7.84a ~76b 84b 1.6b 109a 27h 4.08a

Al 7.67b -59a 154a 1.4b 124a 54a 2.29¢

(6.58) (26) (19) (10.9) (53) (17) (3.11)

(ER LN CK 7.03b ~79a 24¢ 2.8a 74b 16b 4.49h
A0 7.13a ~79 95h 2.3b 145a 22a 6.67a

Al 6.81a -68a 151a 2.6a 138a 39a 3.48¢c

T 385 N DI T A i 1 e 2 R AR A« RN ] — LA RS R A 5 A )/ NS T REROR 225 B35 (P<0.05) . CKLAO (AT 235313 7K
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Figure 1 Population dynamics of soil bacteria(a~c ), fungi(d~f) , actinomyces(g~i) ,and phytophthora capsici(j~1) after different treatments
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Figure 2 Effects of anaerobically digested slurry on activities of dehydrogenase(a~c) and urease(d~f) in soils
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Table 4 Pearson correlations of soil bacteria, fungi,

actinomycetes, P. capsici,soil dehydrogenase and urease

with soil NH;-=N, WSN,DOC and C/N

(B GEZEiLR NHi-N DbOC WSN C/N
s 0.681* 0.643 0.574 -0.121
HLA 0.268 0.020 0.017 -0.098
TR T 0.028 0.425 0.662* -0.491
PERE A -0.111 0.528 0.399 0.127
i U 0.517 0.715% 0.614 -0.045

kT 0.453 -0.184 -0.449 0.551

T % AE 0.05 7K CRU ) | (g A5G

Note: * indicates significant difference at P<0.05.
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