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Bacteria diversity in paddy field soil by 16S rDNA-RFLP analysis in
Ningxia
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Abstract: Rice is one of the most important crops in the Ningxia region of China, and rice planting helps to
maintain ecosystem balance and prevent land desertification. Soil microbial diversity provides basic func-
tions for rice field soil ecosystems. To better understand bacterial diversity and community composition in
Ningxia paddy soil, the total bacterial DNA was extracted from paddy soil collected from a typical rice field
of Ningxia using the culture independent method. A 16S ribosomal DNA (16S rDNA) clone library of soil
bacteria was constructed. The 16S rDNA fragments were analyzed by PCR-RFLP. Further sequencing and
cluster analysis were conducted to elucidate the bacterial diversity. Over 23 kb DNA fragments were obtained
from the paddy soil and 74 MspI restriction endonuclease types were detected by PCR-RFLP analysis. Se-
quence analysis revealed that 77.3% of clone sequences were similar to those of uncultured bacteria in the
environment, while only 22.7% clone sequences were most closely related to those of cultured bacteria in
GenBank, suggesting great potential for undeveloped bacterial resources was available in paddy fields. Our
phylogenetic analysis found that the sequenced clones fell into 12 major lineages within the domain bacteria.
Among them, members of the Proteobacteria were the dominant group, accounting for 37.8%, including
a-Proteobacteria (13.5%), y-Proteobacteria (12.2%), 5-Proteobacteria (6.8%) and B-Proteobacteria (5.4%),
followed by Acidobacteria, Actinobacteria, Bacteroidetes, Chloroflexi and Planctomycetes division with
16.2%, 12.2%, 10.8%, 10.8%, 8.1%, respectively. Firmicutes, Gemmatimonadetes, and Verrucomicrobia
were less well represented. Our study revealed an extensive diversity of soil bacteria in a paddy field in
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DGGE/TGGE (7% 1/t F 66 & 456 e v k) S5 52 A v il
TARGE SRR PR, RER PO . (i Hh SR
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(pH8.0), 100 mMHRHI(pHS.0), 1.5 M NaCl, 1%
CTAB)JE &, FFIMAE ABEK(Z K200 pg/mL).
7£225 t/mindE IR 137 C/K 42530 min; BE A
5 mL TEZZ MM i B ZR 1 mg/mL), FREEHE
2 h; MA7.5 mL 20% (w/v) SDS, 65C/KiA2 h,
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1.6 #{LF16S rDNARIPCRY &, RFLP A HF0NIEF

MR B PR IR VR B &, A 100

uL K BB 1K, RETIRA), 100°C /K10 min,
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Fig. 1 Rarefaction curve for bacterial 16S rDNA clone library
derived from paddy soil in Ningxia
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Fig. 2 A phylogenetic tree of soil bacteria based on 16S rDNA sequences. Sequences without GenBank access number are those
obtained in this study.



%61 JRAMESS: N 16S IDNA-RFLP J7 VA2 T 7 53 X R - 32 40 181 ) 22 FE 1 591

T PR A5 % I & K 4 S 2L [ PCR 3 4
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X G B R VA 22 PR B AT

TR A E N 2. BRI
HAELEALIAAN B 2R RE, RN S — S IR AR AL i 28
B 5, 2000). — Ok Ui AE L3540 B v AR TR A
W R B N R . ARG AR ER R
A 52 1 DR 3 P A o8 2 S PR AR o ST
G s AR AR TEAT B TRAT IR IR B SR B
PIAF BRI TRUFRE S5 1242808, R 8 T2 B4
W, o T BRIy AR AT RO R X —
g5 R 5 Ak [ A A AR g8 bl v 22 R
(1) F 8 A — ) (B 55 M 5%, 2006, JE U2 Jil A
2007) 0 o A% FE AT 11 A2 it b - 398 (1) 0 34 B 1 (Zhou et
al., 1997). TEAHIF SR G 1K) SCIE H a8 TE AT T 1) e
Befe 2, Hoh2As ol 5 5 & (Agrobacterium
sp., AY174112) F1 # ¥ 1% J& (Rhizobium sp.,
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