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112 kg/hm?
1.2 63.3 g’lkg pH 6.4
4.92 g/kg 1.93 g/kg 9.84 g/kg
5 1(CK) 390 mg/kg 670 mg/kg
2(CF) 3(POF) 1 150 g/kg
4(FOF) 3 (9 m><3 m)
70 cm
5(ROF) 45 cm 28 16
x1 ZHMANBHEERER
Table 1 Basic properties of three kinds of organic fertilizers
(g/kg)  (gkg)  (g/kg) (g/kg)  (mg/kg) (mgkg) (mgkg) (mgkg) (mgke) (/g (%)
POF 4582 3521 1843 13.86 0.27 0.018 7.26 0.20 46.71 27 97.12
FOF 5213 4001  19.60 13.29 2.94 0.035 8.49 0.18 46.12 23 97.01
ROF 5795  16.62 1743 16.46 4.00 0.053 2.84 0.99 45.62 38 98.53
el =450 =50 <15 <2 <50 <3 <150 <100 =95
1.3 BioRad Quantity One 4.6.3
NY-525 2012 3 BioRad Quantity One DGGE
— (Shannon-
30 ( 60 ( ) Wiener index H) H=—)Y PxIn(P;)(P;
90  ( ) 105 ( ) () (En) En =
[10] H/In(S) 4]
C 2,6- 1.5
Excel 2003 SPSS
90 ) 13.0 Quantity One (Bio-Rad)
PCR-DGGE DGGE
11 o
Luo ' -80°C 5
1.4 PCR-DGGE 2.1
PCR-DGGE 2] DNA 9]
(SoilMaster™ DNA Extraction Kit) 1
DNA PCR (PCR 31 F984GC 5-AAC (POF) (
GCG AAG AAC CTT AC-3 R1378 5- CGG TGT FOF) (
GTA CAA GGC CCG GGAACG -3 F984GC  5- ROF) 3 NY-525 2012
GC 5- CGC CCG GGG CGC GCe ceca 450 g/kg 50 g/kg
GGC GGG GCG GGG GCA CGG GGG G -3) 95%
D-Code (Bio-Rad) DGGE 3
8% POF ROF

40% ~ 60% 80V 60°C IXTAE 16 h
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Table 2 Effects of different fertilizations on the quality of pepper
C(mg/g) (mg/g) (mg/kg)
[15] 2] CK 0.52 £0.02 ab 1.69+£0.18 b 1529+1.19a
CF 0.45+£0.03b 1.48 £0.11 ¢ 16.32+1.47a
POF 0.47+0.04b 1.78 £0.21 ab 19.12+1.38 a
FOF 0.56+0.05a 1.90+£0.10a 17.29+2.41a
ROF 0.59+£0.04a 1.87+024a 1587+2.12 a
45°C 14
P<0.05
2.3
2.2
[21]
1
(b (NHi-N  NOyN)
(CK 19 712 kg/hm®) 4
30% [22] 2 (NH;-N
CF POF FOF ROF NO3-N)
CF
CF
30
40 000 30
35000 60 CF
£30000
225000
£z 20 000 3
£, 15000
z CF
§ 10 000
5000 it it
0 FOF ROF 3
Qb3
( 0.05 [23]
)
1 AEBEA X BRI 2 B 520
Fig. 1 Effects of different fertilizations on the yield of pepper ED 100 —+wCK
£ g = CF
2 = POF
4 60
cK &
2 40 —
cF poF c g —
i 20
FOF ROF C B I
CF H 0 0 15 30 45 60 75 90 105
POF ROF FOF L (@
2 ANEIABHI TR 1 1 IR R B S0
[16] Fig. 2 Effects of different fertilizations on soil available nitrogen
440 mg/kg( )
[17-19] 2.4
PCR-DGGE 16SrDNA V6 ~ V8
PCR DNA ( 3
16S rDNA PCR
(201 DGGE
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POF FOF ROF

30
) joining) Quantity One
3 16S rDNA PCR 74 DGGE [Eli% 5
Fig. 3 DGGE profile and lane comparison of amplified 16S rDNA
fragments from soil samples CF
5 DGGE FOF ROF
DNA
3  DGGE

x3 TEHRARMZHEREY. FEMHSE

Rad P<0.05) DGGE
Shannon-Wiener
(En)

Wiener CK

33340 34540 33886

Quantity One(Quantity One 4.6.9, Bio-

Shannon-Wiener

(H) (S
Shannon-
CF
3.381 6 25
(Neighbor
DGGE
( 4 CK
POF

Table 3 Shannon-Wiener index (), Richness (S) and Evenness (E£y) of the bacterial popularity

CK CF POF FOF ROF
N 25 31 34 32 32
3.186 4 3.3340 3.4540 3.3886 3.3816
Ey 0.966 8 0.983 9 0.979 5 0.977 7 0.9757
26
12.89 POF [26]
10.53 FOF
13.93
[27]
10.86 ROF
16S rDNA
16.38 CF
4.78
2245
— K PCR-DGGE

El4 DGGE Bl RN
Fig. 4 DGGE systems analysis of 16S rDNA profiles of bacterial
communities in soil samples

(
PCR-DGGE )
(FOF  ROF)
PCR-DGGE DNA
DNA PCR [24-25] 3
PCR-DGGE

50 g/kg
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Effect of Organic Fertilizer from Deep-litter Pig Rearing on
Pepper Yield and Soil Microbial Diversity

LUO lJia, LIU Li-zhu, WANG Tong, LIU Hai-qin, YAN Shao-hua, LU Xin,
FAN Ru-qin, ZHANG Zhen-hua’

(Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of Agricultural Sciences,
Nanjing 210014, China)

Abstract: With the enhancement of environmental policies and farmers’ consciousness of environmental protection, deep-
litter pig rearing technology has gradually accepted by farmers. However, difficulties in reuse of deep-litter restricted the
extensive application of the pig rearing technology. In this study, two types of deep-litters were used to produce organic fertilizer
with high-temperature composting (FOF and ROF). The total nutrient content (N, P and K) was higher than 50 g/kg. The contents
of heavy metals and Escherichia coli did not exceed the standard. Mortality rate of ascaris egg was higher than 95%. All indexes
conform to the standard of commercial organic fertilizer. Pepper yield in the treatment with deep-litter organic fertilizer was
comparable to those with chemical fertilizer (CF) and conventional organic fertilizer (POF). The results of PCR-DGGE showed
that bacteria diversity in the five treated soils could be classified into three clusters. Soil bacterial communities of CF and control
belonged to the same cluster, while POF was in the second cluster. The soil bacterial communities of FOF and ROF were in the
third cluster. Fertilization could affect soil microbial diversity. The application of organic fertilizers could alter soil bacterial
communities, while the application of CF had little effect on soil bacterial communities. Organic fertilizers produced from various
sources had different effects on soil bacterial communities, and those with similar origin had similar effect on soil bacterial
communities.

Key words: Deep-litter pig rearing; Organic fertilizer; Pepper; Soil microbial diversity



