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Fig. 1. Comparison of electropherograms of the T-RFs for Haelll
digestion of 16S rDNAs amplified from each genomic DNA of KD1,
KD2, KD3 and KD4 samples.
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Table 1. Molecular identification of clones from Zoysia japonica soils that belong to Alphaproteobacteria in the GeneBank database

Clone ID Accession No. Closely related taxon Identities (%)
KD1-5 AY922159 Uncultured alpha proteobacterium clone AKYHS31 594/615 (96%)
KD1-25 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 717/742 (96%)
KD1-29 AB219941 Sphingosinicella microcystinivorans strain:MDB3 336/360 (93%)
KD1-48 AY922004 Uncultured alpha proteobacterium clone AKYG395 709/741 (95%)
KD1-75 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 811/833 (97%)
KD1-81 AY676115 Sphingomonadaceae bacterium KMM 6042 601/628 (95%)
KD1-93 AF235994 Alpha proteobacterium F0917 625/638 (97%)
KD1-101 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 832/849 (97%)
KD1-109 AY921836 Uncultured alpha proteobacterium clone AKYG832 960/1002 (95%)
KD2-29 AB220146 Sphingomonadaceae bacterium PB323 715/741 (96%)
KD2-44 AF395032 Sphingomonas sp. SIA181-1A1 760/786 (96%)
KD2-64 AB220146 Sphingomonadaceae bacterium PB323 729/752 (96%)
KD2-71 AY569282 Uncultured Sphingomonas sp. clone YJQ-4 753/790 (95%)
KD2-82 AY922043 Uncultured alpha proteobacterium clone AKY G624 745/774 (96%)
KD2-98 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 822/844 (97%)
KD2-101 AF409011 Sphingomonas sp. Ellin169 786/807 (97%)
KD3-8 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 821/844 (97%)
KD3-22 AY921978 Uncultured alpha proteobacterium clone AKYG1729 772/807 (95%)
KD3-23 AF235994 Alpha proteobacterium F0917 810/834 (97%)
KD3-52 AY922159 Uncultured alpha proteobacterium clone AKYHS31 646/661 (97%)
KD3-80 AY769083 Kaistobacter koreensis strain PB56 605/642 (94%)
KD3-86 DQ108394 Brevundimonas sp. Tibet-IBal 768/783 (98%)
KD3-93 AY360526 Uncultured Methylobacteriaceae bacterium clone 10-3Ba02 739/750 (98%)
KD3-96 M83803 Caulobacter sp. FWC2 864/892 (96%)
KD4-1 U87783 Afipia genosp. 12 882/904 (97%)
KD4-5 AY364020 Methylobacterium sp. iEII3 1009/1044 (96%)
KD4-15 X97693 Pedomicrobium australicum 918/951 (96%)
KD4-16 AY234707 Bacterium Ellin6055 903/917 (98%)
KD4-26 AF235994 Alpha proteobacterium F0917 874/898 (97%)
KD4-67 UALS532702 Uncultured alpha proteobacterium clone JG34-KF-161 842/865 (97%)
KD4-71 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 778/804 (96%)
KD4-73 AY922159 Uncultured alpha proteobacterium clone AKYHS31 516/524 (98%)
KD4-78 AY206687 Rhizobium rhizogenes strain 163C ?728/742 (98%)
KD4-92 AB196253 Sphingomonas sp. 1C145 907/982 (92%)
KD4-97 AY081166 Sphingomonas sp. S-2 899/935 (96%)
KD4-102 Y18216 Phenylobacterium immobile 715/753 (94%)
KD4-103 DQ218322 Sphingomonas sp. 625/658 (94%)
KD4-112 AY360645 Uncultured Sphingomonadaceae bacterium clone M10Ba57 821/844 (97%)
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Table 2. Molecular identification of clones from Zoysia japonica soils that belong to Gamma Proteobacteria in the Genebank database

Clone ID Accession No. Microorganism Strain Name Identities (%)
KD1-47 AY921730 Uncultured gamma Proteobacterium clone AKYH1295 697/736 (94%)
KD1-65 AY921807 Uncultured gamma Proteobacterium clone AKYG1655 588/612 (96%)
KD1-73 AY337597 Pseudomonas sp. HF3/S21027 721/737 (97%)
KD1-83 AB074734 Gamma Proteobacterium S-N(2)-25A 664/681 (97%)
KD1-108 AB244763 Rhodanobacter lindaniclasticus 908/946 (95%)
KD2-35 AY941838 Pantoea agglomerans strain XW123 7731795 (97%)
KD2-51 AY 162032 Gamma proteobacterium P1I_GH1.1.A2 816/838 (97%)
KD3-57 AY 884571 Dyella koreensis strain BB4 902/925 (97%)
KD4-17 AF154087 Uncultured hydrocarbon seep bacterium BPC023 746/804 (92%)
KD4-30 DQ229316 Pseudomonas sp. BCNU171 873/919 (94%)
KD4-80 CP00009%4 Pseudomonas fluorescens PfO-1 912/943 (96%)
KD4-82 AY785740 Pseudomonas sp. OUCZ52A 769/854 (90%)

Table 3. Molecular identification of clones from Zoysia japonica soils that belong to Beta Proteobacteria in the GeneBank database

Clone ID Accession No. Microorganism Strain Name Identities (%)

KD1-68 AY921702 Uncultured beta Proteobacterium clone AKYG1579 862/882 (97%)
KD1-87 AY921700 Uncultured beta Proteobacterium clone AKYG728 606/619 (97%)
KD2-15 AY360706 Uncultured Oxalobacteraceae bacterium clone M3Ba42 690/730 (94%)
KD2-32 AB196254 Janthinobacterium sp. 1C161 749/773 (96%)
KD2-81 ASY18617 Acidovorax sp. BSB421 779/791 (98%)
KD2-85 AB196254 Janthinobacterium sp. 1C161 749/774 (96%)
KD2-96 AB196254 Janthinobacterium sp. 1C161 845/870 (97%)
KD2-104 DQ234219 Uncultured Acidovorax sp. clone DS137 657/675 (97%)
KD3-13 AB196254 Janthinobacterium sp. 1C161 889/908 (97%)
KD3-35 ASY18617 Acidovorax sp. BSB421 972/992 (97%)
KD3-41 AY238505 Burkholderia sp. 13 969/1000 (96%)
KD3-49 AY123813 Nitrosospira sp. Nsp65 600/632 (94%)
KD3-57 AY884571 Dyella koreensis strain BB4 902/925 (97%)
KD4-47 AY123796 Nitrosospira sp. L115 625/633 (98%)
KD4-70 ASY18617 Acidovorax sp. BSB421 875/881 (99%)
KD4-76 AY123796 Nitrosospira sp. L115 695/710 (97%)
KD4-94 AY599729 Uncultured Variovorax sp. clone C1-26-TB3-1 946/979 (96%)
KD4-95 AB196254 Janthinobacterium sp. 1C161 968/991 (97%)
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Table 4. 16S rDNA phylotype distribution from Zoysia japonica's soil
clones

No. of clones

Taxonomic group KD1 KD2 KD3 KD4

Alphaproteobacteria 9 8 8 14
Betaproteobacteria 2 7 5 5
Gammaproteobacteria 5 2 2

Deltaproteobacteria 1 - - -
Total proteobacteria 17 16 15 23
Acidobacteria 7 3 1 3
Actinobacteria 3 1 1
Sphingobacteria 6 - - 1
Planctomycetacia - - 1 2
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Fig. 2. A phylogenetic tree based on 16S rDNAs showing positions of the clones of Zoysia japonica soil in Alpha-Proteobacteria(KD1; control,
KD2;nontreated, KD3; LFcAA 1x, KD4; LFcAA 2x).
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Fig. 4. A phylogenetic tree based on 16S rDNAs showing positions of the clones of Zoysia japonica soil in Beta-Proteobacteria (KD1; control,
KD2; nontreated, KD3; LFcAA 1x, KD4; LFcAA 2x).
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ABSTRACT : Bacterial Community Structure and Diversity of the Zoysia japonica Soil Treated with
Liquid Fertilizer Containing Amino Acids
Dong-Tl Kim and Dong-Hun Kim'* (Department of Forest Resources, Graduated School
Chungnam National University, Dagjeon 305-764, 'Department of Biology Education, Korea
National University of Education, Cheongwon 363-791, Korea)

T-RFLP analysis and clone sequencing analysis based on bacterial 16S rDNA were conducted to assess bacterial
community structure and diversity in Zoysia japonica soil treated with liquid fertilizer containing amino
acids(LFcAA) after spray with herbicide. The results of T-RFLP (terminal restriction fragment length poly-
morphism) analysis using restriction enzyme Hae III showed that the T-RFs of various size appeared evenly in
the 32 clones of KD3 and 38 clones of KD4 respectively that had been treated with liquid fertilizer containing
amino acid(LFcAA) compared to 23 clones of KD2 hat had not been treated with LFcAA. The microbial com-
munity structure in KD2 appeared less diverse than those in KD3 and KD4. Analysis of partial sequences for
110 clones from KDI1 (control), KD2 (non-treated), KD3 (LFcAA 1X), KD4 (LFcAA 2X), respectively,
revealed that most bacteria were related with uncultured bacteria in a 16S rDNA sequence similarity range of
91-99% through blast search. Otherwise, the other clones were members of Proteobacteria, Acidobacteria, Act-
inobacteria, Sphingobacteria and Planctomyces groups. Especially in KD4, members of Alpha Proteobacteria,
Rhizobiales, Sphigomonadales, Caulobacterales, Gamma Proteobacteria, the genus Pseudomonas, Betapro-
teobacteria, Nitrosomonadales and genus Nitrosospira appeared to be dominant. In addition, Acidobacteria
group, Actinobacteria group, Planctomycetacia and Sphingobacteria were also shown. The microbial com-
munity structure in Z. japonica soil sprayed with herbicide was affected by LFcAA.



