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ABSTRACT

To research the effect of cotton soil microorgamisthe genetic diversity of 58 aerobic nitrogenrfixbacteria
isolated from cotton soils in Yangtze River weraligd by ERIC-PCR and the 16S rDNA sequence asalyke
ERIC-PCR results showed that tested strains fortheldisters defined by 0.65 of Watson distance.tjlipe strains
of 6 cluster were identified as Enterobacter, Basil Acinetobacter, Pseudomonas, Serratia, Yerdigid 6SrDNA
sequencing analysis.
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INTRODUCTION

All living organisms require nitrogen (N), and opeocess-biological N fixation-accounts for morentt@/% of

natural N inputs to terrestrial ecosystems [1].I&jacal N fixation plays the critical role in théofpal N cycle [2]. It

appears that a significant reduction in the redatigse of fertiliser-N can only be achieved if bgtal nitrogen

fixation is made directly available to cereal crapsn effective associative system with some efdharacteristics
of the legume symbiosis. Experience since the glasbciating diazotrophs were discovered by Dobereind her
coworkers [3] has shown that this objective willddasive and that achievement of nitrogen fixatigth cereals is
still some distance away although there may berdikaefits from inoculation of field crops [4]. Qvegeological

time scales, nitrogen fixation is important for ukgding fixed N concentrations in the soil and #i®r sustain soil
fertility [5].

Azotobacter is an independently nitrogen-fixing m@rganisms conversed of dinitrogen (N2) gas into t
molecules of ammonia [6], a important componentptdnt growth promoting bacteria in the rhizosphere.
researchers have found that nitrogen-fixing abiitypacteria from raw dozens of species, which gl different
families and genera, in different climatic conditso soil and waters are widely distributed. Accogdio reports, the
amount of nitrogen fixation in soil by Azotobactex 60 kg « hrid « Y, although relatively lower than compared to
the amount of nitrogen fixation by symbiotic asstion. Azotobacter may have a more important rolaiirogen
cycle of natural ecosystems, especially in thedrawasteland, because it has more good charaictgristich as it
does not fit with the particular plant, has a lanféotal resources, widely distributed, strengtlaatability.

Biological nitrogen fixation, a process utilized lprby certain prokaryotes, is catalyzed by a twoaponent
nitrogenase complex [7]. Nitrogen-fixing microor@g@ms colonize a wide variety of habitats and canfdaend
freeliving in soils and water, in association wiftasses, or in root-nodule symbioses with legurestobacter is
diversity.

Commensal intestinal microflora have been monitored cultivation-based techniques and molecular
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detections[8-10]. Enterobacterial repetitive intamg consensus (ERIC)-PCR uses oligonucleotidgetiag short
repetitive sequences that are dispersed througharidgus bacterial genomes [9]. Commensal intestimiatoflora
can be identified at the genus, species and dea@ls based on the electrophoretic pattern of dieglproducts
[11,12]

Yangtze River Basin is one of Chinese major cofizducing regions because of good in lighting cthods, rich
in calories. Azotobacter in this region cotton ssilowed rich diversity of genetic type because haf bong
interaction between cotton and cotton growing ctimi$. The purpose of this paper study those aacteb genetic
diversity by EPIC-PCR method and heir taxonomitustéy sequencing full sequence of 16S rDNA.

EXPERIMENTAL SECTION

Mediums

Medium for isolation was Ashby nitrogen-free med{ivannitol 5 g, KHPQO, 0.2 g, MgSQ@ 7H,0 0.2 g, NaCl 0.2
g, CaSQ 2H,0 0.2 g, CaCQ5 g, Distilled water 1.0 L, pH7.0-7.2). Medium foulture was TY broth medium
(peptone 5 g, yeast extract 3 g, Ga®@INaCl 0.7 g, distilled water 1.0 L).

Separation of Azotobacter in Cotton Soil

Soil samples collected from Continuous cultureaogoil in Yangtze River Basin. Dilution of soil meeprepared by
ten-fold dilutions method. 0.1 mL dilutions fronréle soil dilutions 18, 10°% 10* was inoculated on on the plate,
three replicates of each dilution. 0.1 mL sterilatev instead of soil dilutions was inoculated asticd. All plate
was cultured at 28 centidegree for 3-5 day. Pulteires were obtained with one or more further sithcng steps
on Ashby nitrogen-free medium.

ERIC-PCR fingerprinting Analysis of Azotobacter

Azotobacter were cultured in TY medium at 28 cenmtilg for 24-72 h, and cells were collected at 100@én. at 4
centigrade for 10 min. Total DNA was extracted gsihe conventional phenol-chloroform method [13)e8fic
primers for ERIC-PCR selected ERIC1R (5-ATGTAAGGQICTGGGGATTCAC-3 ) and ERIC2L
(5-AAGTAAGTGACTGGGGTGAGCG-3'), synthesized by tighanghai Sangon Technical Services Limited
synthesis. The total reaction system wasP%10 x Buffer (Biorule) 2.5ulL; MgCl, (25 mmol{iL) 2.0 uL; dNTP
(2.5 mmol / L) 2.0uL; ERIC1R (20 pmol fiL) 0.5 uL ; ERIC2L (20 pmol /uL) 0.5 uL; adding 13uL of ddH20;
adding template total DNA (40-80ng) 4u0). ERIC-PCR reaction procedure as follows: add ghmple into the
PCR amplification of denaturation at 95°C 7 minmowe PCR tubes quickly added Quk 2.5 UTaq enzyme
(Biorule), then back into the PCR amplification nmstrument , 30 cycles (94°C 1 min; 52 °C 1 miB;°€ 8 min;
65 °C 16 min); 4 °C forever. Reflecting the PCResilstemoved after 1% agarose gel 3.5 h, using thingging
system takes and stores the mapping device . @escbmputer after the scan process, a band isaime position
is"1",notas" 0." Atree diagram based on EfRICR fingerprinting by using the unweighted paivtgp method
with arithmetic means (UPGMA) method of DPS softevEr4] was constructed.

16S rDNA Sequencing and Phylogenetic Analysis atbhacter

Azotobacter were cultured in TY medium at 28 cemtilg for 24-72 h, and cells were collected at 100@én. at 4
centigrade for 10 min. Total DNA was extracted gdiime conventional phenol-chloroform method [1EHSIDNA
primers used Pl (5-CGGGATCCAGAGTTTGATCCTGGCTCAGABEBACGCT-3 ) and P6
(5-CGGGATCCTACGGCTACCTTGTTACGACTT CACCCC-3"), symtsized by Shanghai Biological Engineering
Technology Services Limited. 16S rDNA amplified guoot of isolates sequenced by the Shanghai Bicdbgic
Engineering Technology Services Limited. Sequentalyais and comparison were conducted using Cluster
software. The nucleotide sequences of 16S rRNAgeheelated bacteria used for comparison wereirdxafrom
the National Center for Biotechnology Informatiomtp://www.nchi.nim.nib.gov/ ). A phylogeny tree svduilt
using the program Phylogeny of MEGA 4.0 (Molecwdaolutionary genetics analysis) [15].

RESULTS

ERIC-PCR Fingerprinting of Azotobacter

From different continuous culture cotton soil ofngtze River Basin, 58 azotobacter strains wereaisdl and
purified. ERIC-PCR fingerprinting of those strawsre gained by amplificating. The ERIC-PCR fingérfing of
partial azotobacter was showed in figure 1. Spetttoand number of ERIC-PCR fingerprinting of tested
azotobacter strains showed from 5 to 14, rangiagfabout 100 bp ~ 2500 bp, indicated that thesénstiobvious
genetic differences.
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Fig.1 the ERIC-PCR fingerprinting of partial azotobacter

Dendrogram of twenty-six tested strains based ofCHRCR fingerprinting by using the unweighted pgioup
method with arithmetic means (UPGMA) method of D¥é8ware was constructed (Figure 2). All the testiedins
were been together at 0.83 of Watson distance,fantider divided into nine groups at 0.65 of Watshstance,
named A, B, C, D, E, F, G, H, I, number of isolatesach group were 5, 8, 5, 23, 3,7, 2, 2, 3.
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Fig.2 ERIC —PCR Dendogram of tested azotobacter

Phylogenetic Relationships among Azotobacter ardt&® Typed Strain Based on 16S-rDNA Gene Sequences

Phylogenetic tree of twenty-six tested strains Bame 16S rDNA gene sequences by Neighbor-Joininglefasd
software was constructed (see Figure 3). Testathstand their high similarity known typed stragas be divided
into Enterobacter, Bacillus, Acinetobacter, Pseudlmss four branches, including Enterobacter, Bagillu
Acinetobacter, Pseudomonas, Yersinia, Serratianérge
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Fig.3 Dendogram of tested aerobic self-nitrogen-fing bacteria 16S rDNA sequences

Eleven tested strains including N11, N29, N12, N440, N30, N34, N43, N50, N57, N1 together constitthe
genusBacillus Four ( N11, N29, N12, N40 ) of 11 strains hadsel@enetic relationship witBacillus pumilus
Strains N57 had closer relationship wihcillus subtilis Strains N30, N34,and N43 clustered into a smahbh
with Bacillus atrophaeusStrains N14, N50, and N1 gathered in a brancBadfillus cereusStrains N52 and N49
jointly vestedPseudomonasStrains N9 was identified agersinia Strains N55 was identified &erratia Four
strains ( N5, N18, N48, N8) jointly attributed Enterobacter Other four strains ( N36, N16, N20, N24) closer
relationship jointly vested iAcinetobacterBacilluswas predominant, followed nterobacterandAcinetobacter

in all tested strains in the phylogenetic tree.

CONCLUSION AND DISCUSSION

Rich Genetic Diversity of Azotobacter in Cottonl 8blvangtze River Basin

Experience in this paper indicated that azotobaicterotton soil of Yangtze River Basin had abundgenetic
diversity. The ERIC-PCR results showed that testemins isolated from cotton soil of Yangtze RiBasin formed
9 clusters defined by 0.65 of Watson distance. Bjpe strains of 6 cluster were identified Bsterobacter
Bacillus. Acinetobacter Pseudomonas Serratia. Yersinia

ERIC-PCR Analysis - an Effective Method of Gergtiersity of Bacteria

Genetic diversity were detected at different levelMorphology method was the initial detection angtic

diversity that people are starting. Molecular bgytanethod and molecular cloning techniques hasdioa series
of more direct approach of genetic diversity fro@8Qs. Currently, DNA analysis, any genome and amAD
fragment, had become the most effective methodeoktic diversity analysis. In this study, ERIC-P@Ralysis
well reflected the genetic diversity of strainsl@ed from cotton soil of Yangtze River Basin imgene-wide angle.
The ERIC-PCR results showed that all tested stram® been together at 0.83 of Watson distance carstered
into nine groups at 0.65 of Watson distance. ERERHFingerprints from the different strains werersfigantly

different.

Depth Study of Azotobacter in Cotton Soil of Yam&iver Basin

This study only analyzed genetic diversity of abattter in cotton soil of Yangtze River Basin. Tleiation of
species and quantity of azotobacter in cotton sbolangtze River Basin with continuous culture yaad cotton
growing period is unclear. Azotobacter in cottofl 0b Yangtze River Basin based on this study wesgy rich, but
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what kind of azotobacter can better play the rdlaitrogen fixation in the cotton soil? In additida nitrogen
fixation, if there are other ways to promote thevgh of cotton by azotobacter? Depth study and dleesthese
problems is important for a healthy, balanced n@cosystem of cotton fields and sustainable produoaif cotton
of Yangtze River Basin.
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