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1.1

0.24 glem®
72.06% pH6.77 EC  3.69 mS/cm 15.0 g/kg
28.4 g/kg 21.6 g/kg 8.2 g/kg
168 mg/kg 4.5 g/kg
17.3
g/kg 1.1 g/kg 77 mg/kg 131
mg/kg pH7.6 EC 0.31 mS/cm
14
1.2
2015 3—7
42 m 8 m
3 (CK)
a @ )
1
25 cm 23 cm
23 cm 4 m
0.2m’ 1 40 cm
10 3
2015 3 27
15 d 1
2 3
3 0.2 kg
N-P,05-K,0(15 © 15 © 15)
6 11
7 29
30 d 3
4
1.3
1.3.1
[17]
2] ()
(m2)
24 h (w3) =w2 W/ v
(%)y=(W3  W2)/ Vx100( g
cm’ ) [18]
KCl1
NaHCO;

NH4Ac

1:5
pH EC pH
1.3.2 Cu Zn

Pb Hg As Cd Cr
[19]

1.3.3 DNA 03 g
MPbio DNA (FastDNA SPIN Kit
for Soil) DNA
DNA -20 C
1.3.4
PCR(Real-Time
PCR) [20] NS1/Fungi

(5'-GTAGTCATATGCTTGTCTC-3"/ 5'-ATTCCCCGT-
TACCCGTTG-3") 347F/531R
(5'-GGAGGCAGCAGTRRGGAAT-3"/5'-CTNYGTMT

TACCGCGGCTGC-3") ABI 7500
PCR 10 pl SYBR Premix
Ex Taq 0.4 pl 0.4 ul ROX Refe-
rence Dye 2 ul DNA 6.8 ul
95 C 30s 95 C 5s 60 C
34s 40 Ct
1.3.5

(denaturing gradient gel electrophoresis
DGGE) PCR
16 S rDNA Eub338/Eub518(5’-GC clamp-

ACTCCTACGGGAGGCAGCAG-3'/5-ATTACCGCG
GCTGCTGG-3")?! PCR 18 S rDNA

NS1/Fungi(5'-GTAGTCATATGCTTGTCTC-
3'/5"-GC clamp-ATTCCCCGTTACCCGTTG-3")1**!

GC clamp  5-CGCCCGCCGCGCCCCGCGCCC
GGCCCGCCGCCCCCGCCCC-3' PCR
10xPCR buffer(Mg™ free)5 ul  Mg*"(25 mmol/L)4 pl

dNTPs( 2.5 mmol/L)4 pl (10 pmol/L) 1 pl

DNA 1 pl Taq DNA (5 U/ul)0.3 pl

50 ul PCR 94 C 5 min
94 C 45s 60 C 455( 57 C) 72 C
45 s 32 72 C 10 min D-Code
(D Code Universal Mutation Detection
System BIO-RAD USA) PCR DGGE
8%

40% ~ 60% (100% 7 mol/L 40%
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) 20% ~ 1
40% 80V 60 C 16 h 1
11.25% 12.72%
1.4 2
Excel SPSS 22.0 21.92 kg (19.98 kg)
8.85% 1 18.86 kg
DGGE Quantity One 5.61% 2 1
13.96%
2 2
2.1
I Zn Pb 2 TRERFHEREBIRFREEE
Hg As Cd Cr 6 Table 2 Growth indexes and yields of peppers under different
23] stubbles
(GB 15618-1995) (
(cm) (cm) (€3] (kg)
) Cu
CK 38.83 18.83 68.22 19.98
(<400 mg/kg)™ ‘ ‘ ‘ ‘
1 37.70 a 16.75 a 67.09 a 18.86 a
2 36.67 a 16.53 a 59.54 a 21.92a
(GB 15618-1995)
(P>0.05)
Cu Zn
Cu Zn 2.3
Cu Zn
*1 ERHPEIEEEREEE 3 1
Table 1 Contents of major heavy metal elements in substrate EC pH
(mg/kg) o )
Cu 136 pH 0.24 g/em’
Zn 222 3
0.35g/em pH 6.77 7.93 EC
Pb 8.99
3.69 mS/cm 0.695 mS/cm
Hg 0.02
81.17% 1
As 2.95
o 010 167.3 g/kg 1514 g/kg
o 150 15.0 g/kg 12.6 g/kg
21.6 g/kg 17.8 g/kg 8244.4 mg/kg
2.2 646.8 mg/kg 92.15%
2 30 d 4 545.7 mg/kg 674.5 mg/kg 85.16%
1 (CK) 1 28.4 g/kg 33.1 gkg
2 1
F 3 ERHUEERENEREAEKEF N
Table 3  Effects of continuous pepper planting on physical and chemical properties of substrate
EC pH
(g/em’) (%) (mS/cm) (gkg)  (gkg) (ghkg) (gkg)  (mgkg)  (mgkg)  (mgkg)
0 0.24b 72.06 a 3.690 a 6.77b 1673 a 150a 28.4b 21.6a 82444 a 168.1 ab 45457 a
1 035a 71.57 a 0.695 b 793 a 151.4b 12.6b 33.1a 17.8b 646.8 b 157.1b 674.5b
2 0.34a 69.61 a 0.507 b 7.87a 136.5¢ 114c 35.8a 17.6b 614.4b 1723 a 593.4b

(P<0.05)
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EC
pH
151.4 g/kg
136.5 g/lkg  11.4 g/kg
172.3 g/kg

12.6 g/kg
157.1 g/kg
2
EC
EC 3.69 mS/cm
0.507 mS/cm 86.26%
8 244.4 mg/kg 614.4 mg/kg
4 545.7 mg/kg
86.95%

92.55%
593.4 mg/kg

EC

EC
[24]

24

24.1
4 Real-
Time PCR 2
1 3.25x10"
3.08x10" copies/g
(2.42x10" copies/g )

copies/g 2
o )

6.34x10° copies/g 1.36x10° copies/g
2 1

1.59x10’ copies/g

R4 BHHEERENERARMEENENZM
(copies/g ER)
Table 4 Effects of continuous pepper planting on populations of
bacteria and fungi in substrate

(X10%)

(X10%

0 242 a 6.34a
1 325a 1.36b
2 3.08a 1.59b

2.4.2
DGGE 1
Quantity One DGGE ( 2

(G

21 (19)
1 2
2.7468  2.766 9
(2.684 0) DGGE

1 2

1 2
32216 33143 (2.309 8)
28 31 (13)
DGGE 1 2

Cu Zn

http://soils.issas.ac.cn



1112

49

2

ik

(1~3 0 3 4~6 1 3 7~9 2 3 )
E1 SEMEERENERTARA)FNEEB)EEEMF I DGGE Ei%

Fig. 1 Effects of continuous pepper planting on community structures of bacteria (A) and fungi (B) in substrate
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Fig. 2 Cluster diagrams of bacteria (A) and fungi (B) DGGE profiles for continuous pepper planting substrate
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Table 5 Effects of continuous pepper planting on Shannon-Wiener

index, Richness and Evenness of bacterial and fungal communities in

substrate 1 2
0 2.684 0 19 0911 6
1 2.746 8 22 0.888 6
2 2.766 9 21 0.908 8
0 2.309 8 13 0.909 8
1 32216 28 0.963 7
2 33143 31 0.965 6
EC
Pb Hg As Cd Cr EC
Cu Zn mS/cm EC
pH
[25]
Cu Zn 24l
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0.1 ~0.8 g/cm’ 54% ~ 96%

pH 7.0

2 0.34
69.61% EC 0.507 mS/cm

pH

g/em’

pH

8 244.4 mg/kg 4 545.7 mg/kg

PCR-DGGE

[26] PCR-DGGE

[27]

PCR-DGGE
1

EC

PCR-DGGE 1
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Effects of Reutilization of Fermentation Bed Paddings on Growth of
Pepper and Properties of Soilless Substrate

ZHANG Jing, LUO Jia, MA Yan"

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

Abstract: An experiment was conducted to study the effects of a soilless substrate composed mainly of fermentation bed
paddings on the growth and yield of pepper and the effects of continuous pepper cultivation on physicochemical and
microbiological properties of the soilless substrate, and the reuse effects of the soilless substrate were also studied. The results
showed that there were no significant differences between soilless substrate cultivation and soil cultivation in plant height, root
length, plant fresh weight and yield. Besides, the yield of pepper was not affected by planting it with old substrate in the 2™
pepper stubble compared with the 1% stubble. The physicochemical properties of soilless substrate were significantly influenced
by pepper planting, particularly for the values of electrical conductivity (EC), available nitrogen and available potassium, which
were reduced by 81.17%, 92.15% and 85.16%, respectively. The physicochemical properties of soilless substrate were not
significantly changed in the 2™ pepper stubble compared with the 1% stubble. The results of Real-Time PCR analysis showed that
the population of bacteria in soilless substrate was not significantly affected between the 1% and 2™ pepper stubbles, while the
population of fungi was significantly decreased, but was not significantly changed between the 1° and 2™ pepper stubbles. The
results of PCR-DGGE analysis showed that the community structures of bacteria and fungi in soilless substrate was significantly
influenced by the 1* pepper planting, and fungal diversity was significantly enhanced. However, neither the community structures
nor the diversities of bacteria and fungi were influenced significantly between the 1% and 2™ pepper stubbles.

Key words: Fermentation bed paddings; Soilless substrate cultivation; Pepper; Physicochemical property; Microbiological

property
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