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Characteristics of Bacillus Communities in Flooded Paddy Soil

WANG Bao-li', HUANG Sen', LIU Hao? QU Dong*”

(1.College of Life Sciences, Northwest A&F University, Yangling 712100, China; 2.College of Natural Resources and Environment, Northwest
A&F University, Yangling 712100, China)

Abstract: Bacillus is one of the best characterized bacterial genera. It is defined as a gram—positive, rod—shaped bacterium which can be aer—
obic or facultative anaerobic. Bacillus can produce highly resistant dormant endospores in response to nutritional or environmental stresses.
Since the late 19" century, the long history of Bacilli research has included classical microbiology, biochemistry, and more modern genomic
and proteomic approaches. Flooded rice field has become a model system for the study of soil microbial ecology. In this study, the total DNA
was extracted from six paddy soil slurries including 1 h, 1 d, 5 d, 10 d, 20 d and 30 d of flooding incubation. The changing characteristics of
community diversity and succession of Bacillus were analyzed by using Denatured Gradient Gel Electrophoresis(DGGE ) based on 16S tRNA
gene (tDNA ) of Bacillus. The influence factors on characteristics of community diversity and succession of Bacillus in different flooding
treatments were analyzed by Detrended Canonial Correspondence Analysis(DCCA ) and Canonical Correspondence Analysis(CCA ). It showed
that the Bacillus community structure was taken place the successive changes under different flooding times. The R —strategists organisms
dominated in the early succession, while the K—strategists organisms gradually replaced them in the late succession. At the early stage of in—
cubation(1 h~1 d), the similarity coefficient indices of predominant Bacillus were relatively high but the variety of diversity indices were low;
during 1 d and 5 d, the diversity index changed more; during the later stage of incubation(20~30 d), there were the highest similarity coeffi—
cient indices and diversity indices kept invariableness. The flooding process could be divided into three different ecotopes including early—
stage, mid—stage and later—stage, on the basis of DCCA. Further more, the CCA ordination among DGGE profiles and environmental variable
factors demonstrated that Fe( Il ) concentration and the changes of diversity and richness of Bacillus correlated with the above three ecotopes.
From the phylogenetic tree, we found that the nine preponderant DGGE bands belonged to Bacillus except of the HZ-B1 band divided into
Paenibacillus sp.. Most of them had close relations with Bacillus sp. isolated from paddy soil fields.

Keywords: Bacillus; community structure; paddy soil; denatured gradient gel electrophoresis(DGGE)
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40 5P =Y, DAL H 519 GC-341F
(5' =CGC CCG CCG CGC CCC GCG CCC GGE CCG
CCG CCC CCG CCC CGC CTA CGG GAG GCA GCA G -
3') (& GC clamp) Fl 518R(5'- CGC CAG GGT TTT
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WIYEFRAE 1.267 8~1.272 2 Z 18] ; 3 5] FEFR K (E) Bt £
FREFIAIASEAN A, 7E 20 d B FIEAR N 0.982 6, H7E 30
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1024
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1 L

(A)
1h.1.5.10.20 d #1130 d 735135 6 KRB, ] 1A HECT R EAT A0 2 p AR AT

The 1h,1d,5d,10d,20 d and 30 d stand for different treatments and the data in figure 1A stand for typical DGGE band for sequencing
1 BKEFEEFKE T FRFEEMN DCCE BikEIE(A)FHELIEREER(B)

Figure 1 DGGE profile of Bacillus in paddy soil during flooding incubation(A ) and cluster analysis of similarities(B)
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Table 1 Diversity indices based on PCR-DGGE of Bacillus in paddy soil

Qb3 Shannon-Wiener 45 4{ F EREL Simpson F8%L ¥ EEHR L
Treatments Shannon-Wiener index(H") Richness index(dy,) Simpson index(D,) Evenness index(E)
1h 1.599 8 0.641 7 0.796 0 0.994 0
1d 1.583 3 0.622 1 0.789 5 0.992 6
5d 2.2856 1.271 4 0.896 6 0.992 5
10d 2.173 3 1.293 1 0.883 2 0.989 1
20d 2262 4 1.267 8 0.8915 0.982 6
30d 22743 1.2722 0.893 9 0.987 7
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HZ-B2[K(262180]
B fastidiosus strain NBRC101226[AB681412]
HZ-B10[KC262188]

Bacterium HN8-C—-06[JN118279]
B.niacini[JQ897412]
HZ-B8[KC262186]

B.subterraneus strain HWG-A11[JQ684234]
Bacillus sp. A1148[JX266307]

Bacterium SC1-43[JN118466]
HZ-B6[KC262184]

HZ-BY[KC262187]

Bacillus sp. TO-YC6755[GQ369023]
HZ-B7[KC262185]
?P HZ-B5[K(C262183]
B.drentensts strain A1-25¢-6[JX517214]
ﬁ HZ-B4{KC262182]
84 B.subtilis AuChE413[JX471147]
—— HZ-B3[KC262181]

100 L— B.thuringiensis strain SMs13[JX485832]
Paenibacillus sp. 7-9[EU571146]

100 L': HZ-B1[KC262179]
0.01 52 Iron—reducing clone C1-A11[DQ677003]

IR REAS R M PR A1, ZIE RSN 19 FPoAtiTHi 22

Boldface type indicates gene sequences obtained in this study. The scale bar represents 1% estimated sequence divergence
2 RBFRITE DCCE FHENRERER
Figure 2 Phylogenetic tree of preponderant DGGE types of Bacillus based on 16S rDNA sequences
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Figure 3 Environment similarity among different flooding samples -
by DCCA analysis §
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FIPESAPIFN . A i K B R R v oK RS £ 2F
AP DGGE G RAT LAE Y, 4571 8.9 1R 2F
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JE (S d LU ) BN RETE 5 250 7 AR 2R AT IR
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IO A5 A8 AL FHAS R R U . a2 SR el K
Fef A WK B SR B b DL A 2 AT TR R U A A R
Ak, H5 HAAF IREE AR S A AR A 0 358 1
%

X} PCR-DGGE WE7K 555 10 T v ZE AT TR ) L3
HEA T (R 1 , A B AScHs 12 R 48, AT AR AT
A3 SRR PR TE SR (AL C R, sl A B R S
REREERAT DUR I, AR S AR M DL S5 2F AT i
BT LSk B RS R A SR, B 5T A
F A R KRS LR R AT R AE e — 2
AEARLPE , 17 HL, Her— e 3 G ] 43 1) 5 2 BRI
RE 1B R I A RE 1 2R AT IR O R, /s X 4
TR W PE KA 1 W /K 3 75 1 AR TR A A W A 1 7 U N
& IB IR RE S R

AR KIS A 30 T AN [FAEBEIE i A 45 25 S A
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[F) 75 7K Bsf (B Ah B A= 53 19 DCCA 4328435 5 sz e i v 7k
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A e HA — T B G

4 ZE5ie

3 Quantity One B X K AF 4= 2 FL AT 14 7Y
DGGE &/ & B, B IRAr s 4 e b Bk,
TAERE K T7 e R v A A T ASE o AN R B FR it a]
bR b TP 2 AR TR AR RS B TR P AR
HARRI N 1d Bl 5 d ZRAHERCELECR, T 20d
7] 30 d BALH N R-HEME I 25T IR K H 574
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