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Bio-Rad CA USA Smin 94°C 40s 55°C 40s 72°C 1min 35 72°C
1.3 DNA 10min PCR
DNA 6 pMDIS8-T E . coli DH5a X-Gal
S¢g 13.5mL DNA IPTG LB
100mmol/L. Tris-HCI ~ 100mmol/L.  sodium EDTA 9
100mmol/L.  sodium phosphate 1.5mol/L. NaCl 1% M13
CTAB 100pL K 10mg/mL 37°C
200r/min 30min 1.5mL 20% SDS 65°C DNAMAN GenBank
2h 15 ~ 20min 8000r/min BLAST MEGA 3.1
10min 4.5mL
0.5mL 20% SDS 10s 65°C 1.6
10min Shanon-Weaner
24:1 80001/min 10 min H " Simpson D"
0.6 - 20%C DNA 30min Pielou 7"
8000r/min 4°C 30min ImL 70% H =->Pi- nP, D =1->P% J = H/nS
8000r/min Smin Pi ;
S0 TE buffer DNA 0.8% Pi = ni/N i : N
DNA PCR S
SPSS11.0
1.4
2
2g 8¢ 2.1
200 PDA LB 1
25°C 28°C 28C 5~17d g
7 7.9%10° 3.5x10°  2.0x 10°cfu
1
1.5 16S rDNA
16S rDNA 530F 5'-
GTGCCAGCMGCCGCGG-3' 1494R 5'-GGYTACCTT DNA
r 8
GTTACGACTT-3 90% )
16S rDNA 0.9kb PCR 94°C
1 cfu/g
Table 1  Direct plate counts of individual samples of three soils cfu/g dry wt
Site Fungi Bacteria Actinomyces Total
Rhizoplane 5.5+0.9 x10* a 6.120.4 x10" a 1.8+£0.6 x10" a 7.9+0.9 x10 a
Rhizosphere 4.0+0.9 x10*a 1.2£0.3 x10°b 2.3£0.3 x10°b 3.5£0.1 x10°b
Bulk soil 6.5+0.7 x10°b 7.7+0.7 x10° b 1.2+0.2 x10°¢ 2.0+0.2 x10°¢

Mean count + standard deviation n=35 . Significant difference from the log numbers of preextraction and postextraction count at the 5% level.

2

Table 2 Comparison of lysis efficiency between the three soils

Rhizoplane

Rhizosphere Bulk soil

7.9+0.9 x10" a
3.2+0.3 x10°b
99.6

Preextraction cfu/g dry wt
Postextraction cfu/g dry wt

Lysis efficiency/ %

3.5+0.1 ax10° a 2.0+0.2 ax10°a
3.5+0.5 x10°b 2.0£0.3 x10°b
89.9 90.1

The same as notes in Table 1 above.
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2.2 16S rDNA

3 3

Table 3 Phylogenetic affiliations of 16S rDNA gene clone libraries at three sites

3 16S 1DNA ———————
. No. % of organisms identified
Phylogenetic gorup - - -
Rhizoplane Rhizosphere ~ Bulk soil Total
Archaea 254 6 14.0 6 25.0 14 13.5
GenBank AY942940 ~ AY943043 Crenarchacota 254 6140 6250 14135
Bacteria 33 89.2 31 72.1 17 70.8 81 77.8
13 10 1 Green nonsulfur bacteria 0 123 142 219
3 Low-G + C Gram positive 127 0 0 11.0
High-G + C Gram positive 254 247 312.5 76.7
1 2 3 Cytophaga- Flexibacter- Bacteroids 2 5.4 123 0 329
Planctomyces 127 247 142 438
Proteobacteria Verrucomicrobium 12.7 24.7 142 438
. . Proteobacteria 26 70.3 920.9 520.8 40 38.5
38.5% Acidobacteria  Crenarchaeota a 6 16.2 493 283 12 11.5
B 25.4 0 0 21.9
192% 13.5% ¥ 18486 493 3125 25240
P b . 3 0 123 0 11.0
roteobacteria Acidobacteria 0 14326 6250 20192
Unclassified 254 6 14.0 142 9 8.6
70.3% 1 3 7 Total clones sequenced 37 43 24 104 100
18 Proteobacteria 69.2%
0.05 — Uncultured Cytophaga(AB015263) CFB group
_ 100 Uncultured Planctomy cete(AF465657)
} Planctomyces
G34
G38 Verrucomicrobium
56T G22
G33 \
Pseudomonas putida(DQ178233)
[ G43
96F G21
368 G37
sofl G45
S G9
- Gl6
G42 > —Proteobacteria
9 G47
0] 1 G35
100 E Enterobacter agglomerans(AF 130960)
G40
G438 )
100" G18
g 100 = Variovorax paradoxus(DQ256487)
G36 —Proteobacteria
G23 .
b7 G29 —Proteobacteria
Sphingomonas herbicidovorans(AB022428)
G17
— G46
] G51 —Proteobacteria
G31
G27
Low G+C gram positive
100 Bactllus psychrodurans(AJ277984) ]
G2 4 High G+C gram positive
CFB group
Unclassified
_—— CF g
9 _E Uncultured Crenarchaeote(AY487130) Unclassified
Uncultured Crenarchaeote (AY522896) Archaea
100 _I G41
100 G50
1
Fig.1 Phylogenetic tree showing the relationship of 16S rDNA gene sequences amplified from rhizoplane of C. korshinskii to those of representatives

of bacteria whose sequence accession numbers are shown in parenthesis. The scale bar represents 0.05 substitutions per base position.

Each bootstrap value is expressed as a percentage of 1000 replications.
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Enterobacter ~ Pseudomonas 5.4%
Pseudomonas GC B-
30% Proteobacteria a Proteobacteria Actdobacteria Green nonsulfur
23.1% 16.2% bacteria
Rhizobium sp.  Sinorhizobium sp.
2 Verrucomicrobium G + C
Acidobacteria 32.6% Archaea
Proteobacteria a Y 3 Archaea 25.0%
9.3% Planctomyces Acidobacteria 25.0%
0.05 R1R()5 Unclassified
99 |: Uncultured_Cytophaga(AB015263) } CFB-group
100 R17
1 Uncultured Chloroflexi(AY921826) } Green nonsulfur bacteria
R30
100 R34 } Planctomyces
61 Uncultured Planctomy cete(AF465657)

¢
R1 } Unclassified

R41
R45 3

R20
R16
RI8
o1 R26
Uncultured Acidobacterium(Y12597)
R25 Acidobacteria
R39
[s R6
R33
R4
Uncultured Acidobacterium(AF368181)
100
61 R27
R29
100 R40 J
J R15 Unclassified
R37 -Proteobacteria
R24
100 R9 } Verrucomicrobium
o 100 Opitutus terrae(AJ229246)
10, R35
Enterobacter agglomerans(AF130960)
—_— 86 R3
R21 -Proteobacteria
5 Pseudomonas_putida(DQ178233)
R42
- R28 Unclassified
78 Nitrosospira briensis(AY123800) ——————  _Proteobacteria
Ré%] Unclassified
R23 } High G+C gram positive
R38
5 Sphingomonas herbicidovorans(AB022428) _Proteobacteria
R13
R31
R36 -Proteobacteria
9}‘0 R43
R32
79 R14
R7
R19 Archaea
106 R2

Uncultured Crenarchaeote (AY522896)
95 Uncultured Crenarchaeote(AY487130)

2

Fig.2 Phylogenetic tree showing the relationship of 16S rDNA gene sequences amplified from rhizophere

of C. korshinskii to those of representatives of bacteria. The same as that in Fig. 1.
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GC
4
2.3
Table 4 Changes in microbe physiological group
diversity indicesmand community richness
sites N S H' J D
Rhizoplane 37 10 2.0313 0.7318  0.8631
4 Rhizosphere 43 12 2.1670 0.9245 0.7484
Bulk soil 24 9 1.6851 0.8721  0.8506
Opitutus terrae(AJ229246)
—WQ.E } Verrucomicrobium
0.05 w9
_W.Q.: Uncultured Chloroflexi(AY921826) } Green nonsulfur bacteria
w17
_: Uncultured Planctomy cete(AF465657) } Planctomyces
100 WwI13
100
Enterobacter agglomerans(AF130960) Proteobacteria
W11
w20 — —Proteobacteria
81 Nitrosospira briensis(AY123800) .
91 w21 -Proteobacteria
3 Unclassified
Uncultured Acidobacterium(AF368181)
62 ™ Uncultured Acidobacterium(Y12597)
8= w26
100 Acidobacteri
e W25 cidobacteria
100 W18
w19
W16
wi2
Actinomadura echinospora(AJ420135)
W23 b G .
W4 High-G+C gram positive
= W10
we -Proteobacteria
100 W22
59 Uncultured Crenarchaeote (AY522896)
82 Uncultured Crenarchaeote(AY487130)
w2
]%% w1 Archaea
100 J9o| W5
W4
79 W14
w7
3
Fig.3  Phylogenetic tree showing the relationship of 16S rDNA gene sequences amplified from bulk soil
of C. korshinskii to those of representatives of bacteria. The same as that in Fig. 1.
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Soil microbial diversity of artificial peashrub plantation on North Loess Plateau of China

ZHANG Wei' *° HU Yue-gao© HUANG Guo-he’ GAO Hong-wen'"
U Institute of Animal Science Chinese Academy of Agricultural Sciences Beijing 100094 China
% Energy and Environmental Research Center North China Electric Power University Beijing 102206 China
3 College of Agronomy and Biotechnology China Agricultural University Beijing 100094 China

Abstract Peashrub Caragana korshinskii Kom is a kind of excellent shrub used for dune-fixation in Loess Plateau of
China. In order to explore relationship between peashrub and soil microorganisms microbial communities diversity
associated with rhizoplane rhizosphere and bulk soil of peashrub in Loess Plateau of China were characterized based on a
culture-independent approach. Three 16S rDNA gene libraries were constructed respectively and each different profile
was used to define an operational taxonomic unit OTU . The numbers of microorganisms decreased as root proximity
decreased and a few OTUs became dominant. Phylogenetic analyses indicated that Proteobacteria was the predominant
group in thizoplane which included many a- Proteobacteria partially consisted of thizobia and Y- Proteobacteria beneficial
to plant growth. In bulk soil the most frequent OTUs were closely related to Archaea while Acidobacteria was the
dominant group in rhizosphere of peashrub. The diversity index H' was higher in rhizosphere than in rhizoplane and
bulk soil whereas microbial populations in rhizoplane and bulk soil had the greater dominance indices D . It was shown
that there was a significant change in microbial species composition along the root gradient shifting from complex plant-
associated bacterial community in the root habitats to a simple bacterial community in the bulk soil. These results showed
that plant roots and soil conditions created a selective environment for microbial populations.

Keywords 16S rDNA microbial diversity Caragana korshinskii

Foundation item National Programs for High Technology Research and Development of China 2002AA241091
" Corresponding author. Tel/Fax 86-10-62894560 E-mail gaohongwen @263 . net

Received 16 January 2007/Accepted 5 February 2007/Revised 22 June 2007
© PEMZFRHMEMARMATIKSHIES http://journals. im. ac.cn



