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1 U968(GC 40bp) L1401 GC-Fungi
NSI( 1) PCR 25ul 1 ul DNA
L1 1 ul 12,5 pl Mix Tag(2x) 9.5 pl
(109.17°E PCR 94°C x 5 min
18.75°N) 94C x10s 52°C x20s 72°C x
pH6.5 40.8 pS/em 30s 32 72°C % 10 min
9.46 g/kg 043 g/kg PCR 95°C x 5 min 94°C x 20 s
25% 55C x20s 72°C x30s
1.2 32 72°C x 7 min PCR
4 (CK)
500 ml/m’
) £ 1 ZLRRHXEE PCR S5 PCR-DGGE 31¥51%
(NH;) 2 kg/m Table 1 The primers used in quantitative real-time PCR and
(AI-RSD) 1 L/m? PCR-DGGE
(Et-RSD) 3 -39
{ m xl m ITS1-f(F) TCCGTAGGTGAACCTGCGG [19]
5.85(R) CGCTGCGTTCTTCATCG [20]
25~35C 15 338(F) CCTACGGGAGGCAGCAG [21]
0~20cm 20~40cm 518(R) ATTACCGCGGCTGCTGG [22]
1.3 ITS1-F(F) TCCGTAGGTGAACCTGCGG [19]
1.3.1 pH 1: AFR308(R) CGAATTAACGCGAGTCCCAAC [23]
25 200 t/min 30 min GC-U968(F)  GC-AACGCGAAGAACCTTAC [24]
L1401(R) GCGTGTGTACAAGACCC [20]
pH (Mettler S220K Switzerland) pH GC(Bacteria) CGCCCGGGGCGCGCCCCGGG
13.2 DNA DNA CGGGGCGGGGGCACGGGGGG
Power Soil™ DNA Isolation Kit(MO BIO Labora- OC-Fungi(F) - GCATICCCCOTIACCCGTTG 23]
NSI(R) GTAGTCATATGCTTGTCTC [25]
tories Inc. - USA) GC(Fungiy  COCCCGCCGLGLCCCGLGLC
1.3.3 PCR FOC &) CGGCCCGCCGCCCCCGCCCe
PCR D-Code System(Bio-Rad Laboratories Inc.
FOC PCR Hercules CA USA) (DGGE)
8 CFX96™ Real-Time System(Bio-Rad 6%(wiv) (40% acrylamide/bis-
Laboratories Inc. Hercules CA USA) acrylamide 37.5:1 Bio-Rad) PCR
PCR 20 '™ 2 ul DNA 60°C 80V 16 h
10 pl SYBR Green premix EX Taq(2x) 1 45% ~ 60% 25% ~
pl( ITS1-f 58 s 40% Quantity One 4.6.3
Eub338 Eub518 FOC ITS1-F
AFP308 1) 6ul 1.4
95°C x 2 min 95C x10s Excel 2003 Origin 8.0  SPSS 19.0(SPSS
53C x20s 72°C x30s 40 Inc. Chicago USA) pH
FOC 95°C x 2 min 95C x10s ( FOC)
58C x15s 72°C x20s 40 LSD
(P<0.05)
[18] 2
FOC y =
~3.003 Ox +47.779 R*=0.999 y=-3.368 Ox +49.903 2.1 pH
R*=0.9961 y=-33586x+51.282 R*=0.9953 15 0~20 20~40cm
1.34 NH; pH CK 1.29 1.06

DNA PCR GC-

Et-RSD pH CK 13
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Fig. 1 Soil pH in untreated soil (CK), treated with NH;, RSD with alfalfa
(Al-RSD), and RSD with ethanol (Et-RSD) at the end of treatments

2.2
0~ 20 cm NH;
CK AI-RSD  Et-RSD
(1.26 x 10® 7.05 x 10" copies/g) CK(4.29x10*
copies/g) 71%  84%( 2) 20~40 cm
AI-RSD (3.16 x 10® copies/g)
CK(1.59 x 10® copies/g) 97% NH;
Et-RSD CK Al-RSD

0~20cm 20~40cm (421 x 10" 248x10"
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Fig. 2 Populations of bacteria in soils at end of treatments
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0~20cm NH; AI-RSD  Et-
RSD FOC (3.32x10° 2.63x10° 8.63 x
10° copies/g)  CK(1.28x107 copies/g)
74% 98% 93% NH; 20 ~40 cm FOC
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CK 1%  61%( 3)
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Fig. 3 Populations of FOC in soils at end of treatments

FOC FOC 4
0~ 20 cm CK FOC
NH; AI-RSD Et-RSD
FOC CK 66% 92%
64% 20 ~ 40 cm NH; FOC
CK Al-RSD  Et-RSD

83%  55%( 2)

T2 RBRITESEELE%)
Table 2 Proportions of FOC in Fungi

0~20cm 20 ~40 cm
CK 298+03a 1.63+£0.5a
NH; 1.02£02b 1.64+0.1a
AI-RSD 0.24+0.04 ¢ 0.24 £0.02 ¢
Et-RSD 1.07+£0.08 b 0.73+0.1b
P<0.05
2.4
Quantity one DGGE (4
Shannon-Weaver (H) S
[26] 4 Al-RSD
CK
3 H S Al-RSD

Et-RSD NH; CK AI-RSD H* S 3
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Fig. 4 DGGE profiles of bacteria and fungi at end of treatments
*3 BHERMEYZHEEITER Al-RSD
Table 3 Microbial diversities of four treatments s
H S
Et-RSD AI-RSD NH; CK Al-RSD
" H ,
S 5 EtRSD H' § CK Al-
CK 2.01+£0.11b 7.66+0.88b 2.64+0.06b 14.66+0.88Db RSD  FEt-RSD
NH; 2.05£0.07b 8.00£0.57b 2.72+0.02 ab 15.66 £0.33 b 5 NH; Et-RSD
Al-RSD 2.96 £0.08 a 20.00+1.73a 2.87+0.09a 1833+1.85a CK NH; AI-RSD Et-RSD
Et-RSD 2.10+0.03b 8.33+0.33b 2.89+0.0la 18.66+0.33a
6 3
0.42 1 2
058 3 0.68 '
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Fig. 5 Clustering analysis of phylogenetic tree
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Influences of Reductive Soil Disinfestation on Fusarium
oxysporum and Soil Microbiome

LIU Liangliang', HUANG Xingi'*?, ZHU Rui', ZHANG Jinbo'*?, CAI Zucong'**"

(1 School of Geography Science, Nanjing Normal University, Nanjing 210023, China; 2 Jiangsu Provincial Key Laboratory of
Materials Cycling and Pollution Control, Nanjing 210023, China; 3 Jiangsu Center for Collaborative Innovation in
Geographical Information Resource Development and Application, Nanjing 210023, China)

Abstract: Reductive soil disinfestation (RSD) is an effective and environmentally-friendly method to suppress soil-borne
pathogens. Real-time PCR and denaturing gradient gel electrophoresis were performed to investigate the influences of RSD on
Fusarium oxysporum and soil microflora. Results showed that in 15 days after treatment, except for the NH; treatment, soil pH in
Al-RSD and Et-RSD treatments decreased by 0.54 and 1.16 compared with that in the control treatment. NH; Al-RSD and
Et-RSD significantly reduced the numbers of Fusarium oxysporum in soil by 76%, 98% and 94%, respectively. Al-RSD
significantly increased the populations and diversities of bacteria. AI-RSD and Et-RSD significantly decreased the populations of
fungi in the upper soil, but increased the fungal diversities. These results indicated that RSD has a better effect on the improvement
of soil microflora compared with ammonia fumigation.

Key words: Reductive soil disinfestation; Soil-borne disease; Fusarium oxysporum, soil microflora



