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Buffer 2.5 L. dNTPs 10 mmol/L 0.5 pL
1 0.5 pL. 20 mmol/L.  Taq 5 U/pL
1.1 0.125 pL 25 L. PCR 94°C
4 min 94°C 45 sec 57C 1 min 72°C
34°00'N 110°17"'E 1 min 10 10
349 m 1997 ~ 2007 1°C 25 52°C
623.7 mm 80 % 72°C 6 min DNA 3
2350 h 13.1°C PCR DNA
220 d PCR 1.5%
<0.002 mm 37.34% 0.02 mm TA
~0.002 mm 46.04 % 2 mm ~ 0.02 mm nirS E. coli DH5a
16.62% 100 nirS
B-UN Amp'
B-NN 260.87 kg/ha Escherichia coli  DH5a
2008 3 20 pMDI19-T simple Vector
1.2 TaKaRa Biotechnology Dalian Co. Ltd. PCR
2008 3 29
12 0 cm ~ 1.6
20 cm d= S-1/InN
2 mm -20C S nirS N -
13 NO;-N  NH;-N H =- ;Pi x InPi Pi i
13 40 ¢ Pi=N,/N N, i
100 mL2 mol/L KCI  30°C' 180 r/min E=HIH,, H,,
1h 10 mL MgO- C=1-nl/N
NO, -N NH, -N N nirS nl
1.4 DNA 0TU
DNA 1.7
SDS " DNA 0.8% nir§
3 GenBank BLAST
DNA DNA FJ655195-FJ655199 FJ655200-FJ655205
Axygene )
Axygene Biotechnology Hangzhou Co. Lid.
1.5 nirS 21
nirS Cd3aF GT C/G AACGT C/ NH/-N NO; -N
G AAGGA A/G AC C/G GG R3ed GA C/G 1 NH," -N
TTCGG A/G TG C/G GTCTTGA nirS 99.7% NO,-N
’ DNA 2 pul. 10 x 335.6%
1
Table 1 Basic property of soil in different treatment
il sample NH; -N concentration/ NO; -N concentration/ I el
mg/kg dry soil mg/kg dry soil
With nitrogen treatment B-UN 15.65+1.05 50.86 +2.08 13.8 8.36
Without nitrogen treatment B-NN 7.84+1.25 11.73 £2.50 13.3 8.32
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Fig.2  The distribution of clones in nirS clone library in treatment nirS cdl
without nitrogen fertilizer A and with nitrogen fertilizer B . nirk
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2 nirS NCBI
Table 2 Species of bacteria with nirS sequences in the NCBI GenBank database most similar to the clones of soil sample
- ratio of clone/ % ratio of clone/ % ] " o
OTU Size of clone B-UN B-NN Nearest relative  Similarity/ %
D1 444 3.2 8.0 Unculture soil nirS clone 87
D4 411 8.1 9.3 Unculture soil nirS clone 87
D5 414 8.1 4.0 Unculture activated sludge nirS clone 85
D7 411 4.8 4.8 Unculture soil nirS clone 85
D10 411 3.2 8.1 Unculture soil nirS clone 85
D11 411 4.0 6.5 Unculture soil nirS clone 95
D12 414 2.7 1.6 Unculture soil nirS clone 90
D23 408 1.6 6.7 Paracoccus denitrificans PD1222 73
D2 421 8.1 2.7 Not defined
D19 411 6.5 0 Unculture marine sediment nirS clone 83
D21 411 3.2 0 Unculture groundwater nirS clone 86
nirk : nirk OTUs D1 D10 D23 D5 D2
FlaCu R3Cu nirK-1F nirK-5R nirK D1 D10 D23 D5 D2
Throbick D5 D2 OTUs
nirk NH, -N NO; -N
Rosch Falk % nirS
nirkK pH 0, NO; S~
nirK nirS
pHS .4 pH nirK
nirK
NH; -N NO; -N
nirS
NH, NH;
+ - -
NH, NO, NO, nirS
891517
Shannon-
NO; -N Wiener Simpson
o nirS
3 nirS
nirS
9 OTUs
nirS
3 nirS
Table 3 Ecological indexes of nirS gene
Sample No. OTU Clone coverage/ % Shannon- Wiener index Simpson index Evenness Richness
B-NN 27 90.7 3.13 0.95 0.95 6.02
B-UN 27 82.25 3.07 0.93 0.93 6.29
nirS nirS e
nirS
nirS nirS 2.
Priemé nirS nirS
nirS nirS
80% nirS
1. ° 3.
nirS nirS
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Diversity of nirS-type denitrifying bacteria under different nitrogen fertilizer
management in wheat soil
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Abstract Objective To study the effect of inorganic nitrogen fertilizer on nirS-type denitrifiers’ community in the wheat soil .
Methods We constructed nirS gene libraries of two different treatments of soil soil fertilized with inorganic nitrogen fertilizer
B-UN and without nitrogen fertilizer B-NN . And we used restriction fragment length polymorphism RFLP method to

analyze the nirS-type denitrifiers’ diversity. Results There were 27 operational taxa units OTUs in each treatment after Msp

I and Afa I digestion and only nine OTUs existed in both treatments. The ecological indexes such as Shannon- Wiene index

Simpon index richness index and evenness index of two different soils were nearly equivalent. However significant difference

was found between the OTU clusters from clone libraries of different treatments. Eleven representative clones were sequenced.

The similarities of ten sequences were from 73% to 95% to the sequences of the database. There was one sequence which had

no similar nucleotide identities in database. Conclusion The application of inorganic nitrogen fertilizer altered significantly the

nirS-type denitrifiers’ community in the wheat soil .

Keywords denitrifiers nirS gene library RFLP analyze wheat soil
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