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1
1.1
. 1 042~1 846 m,
, 15.1 °C,
1 378 mm,
, 15% ~20%,
(
) 30%’\"80%7 ’
. 5
1.2
2014 8
5 s .
200 m*
300 m2 ’
. (Zanthoxylum planispinum ),
2~3 ( 0
~20 cm ) ,
10 mm
) L2l °
(
)Q b
—20 C DNA ,

—80 C o

1.3
1.3.1
100 s
(PE2400-11) (TOC),
(TND o
1:2.5 1 mol/L HCI
. -ICP-OES
) (TP).pH (EOC)
§ o
1.3.2 DNA \PCR
DNA DNA
E.Z. N. A. ® Soil DNA Kit, 0.5 ¢
) 1~2 mL 1XPBS
DNA .
16S rDNA  V3-V4 PCR
LEA PCR (Low-Error Ampl-
icon Sequencing PCR) o

341F :5'-CCTACACGACGCTCTTC-

CGATCTN(barcode) CCTACGGGNGGCWGCAG-

3’ 805R :5'-GACTGGAGTTCCTTG-

GCACCCGAGAATTCCAGACTACHVGGGTAT
CTAATCC-3'(barcode

7 ) ). PCR

DNA 50 ng,5 pLL 10Xbuffer,

0.5 pL dNTP (10 mmol/L), 10 ng DNA,

0. 5 pLL Bar-PCR primer F (50 pmol/L),0.5 pL

Primer R (50 pmol/L),0.5 pL Plantium Taq(5 U/

pl), 50 ul., PCR 94 C
3 min,94 C 30 s,45 C 20 s,65 C
30 8,5 , 94 C 20 5,55 C
205,72 C 30 s,20 , 72 °C 5
min, PCR , s
Illumina Miseq (
)a
1.4
(22231 ,
, Flash ,
barcode )
RDP- [[ Classifier( ) silva(
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OTUs (operational .
taxonomic unit, ) o s 2.2 a=
mothur software Chttp://www. mothur. org/wiki/ 16S rDNA 154 417
Sogin ata analysis) OTUs : Al- , 92. 9%,
pha , , 10 351~18 139 , 14 350
, (rarefaction curve) . 415~420 bp .
(coverage estimator) ,Shannon .
Chaol  ACE , Beta , OTU
; 97%
16S rDNA , 41 517 OTU,
) Unifrac 20 261 oTucC 2>, 0.03
. . PCOA., ) , OTU
Canoco 5 . ( )6 2
75.27% ~86. 96 %%
2
2.1 )
( D:pH 5.92~7.35 , pH 97 % . )
) ) ACE .
) ; EC ACE
pH , ; TOC. TN ) , ;
40.79~130.07 g/kg.2. 64~8. 43 g/kg, ACE s
> 10 085~16 985, (
> > > , 2), shannon
, 6.88~7.39,
. ; Shannon
: 7.23~7.47, o
, TOC,TN , 2.3
s s 33 s
115.9%.98.8%, Ca Proteobacteria (
; N Acidobacteria( ) Verrucomicrobia (
; Mg ) 43.35%.12.97% .
, , 7.53%, Actinobacteria(
1 5
Table 1 Soil physical and chemical properties of the five succession communities
pH EC W/ % TOC/(g/kg)  TN/(g/kg) /(g/kg) /(mg/kg) /(mg/kg)
5.92 575 27.9 40. 79 2.64 13.56 366. 05 280. 4
7.1 356 14.2 45.59 3.08 9.66 490. 61 213.18
6.85 399 25.3 106.53 7.39 11.55 561. 26 243. 36
7.13 509 20. 3 77.88 5. 65 13.14 365. 54 447.57
7.19 270 20.5 130. 07 8.43 7.49 573.92 183. 44
6. 88 380 23.6 40.79 3.09 6. 46 205. 8 196. 75
7.35 150 12.3 44. 41 2.83 8.93 294.51 195.76
7.01 280 23.1 68. 66 5.42 11.13 343.83 242.68
7.19 256 16.4 46. 2 3.79 11. 14 290.13 338.33
7.32 252 18.8 60. 24 4.24 8.35 583. 39 368. 3
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2 (cut off=0, 03)
Table 2 The o-diversity index of soil microbial communities identified with 3% cut-off
NO. NO. O ACE Chaol Shan Cove NO. NO. O ACE Chaol Shan Cove
reads TUS index index non rage reads TUS index index non rage
17 447 4 565 14 060 9 667 7.36 84. 94 17 370 4 083 11 712 8 273 7.18 86. 96
11 198 4143 18 183 10 728 7.37 75.27 18 139 5 376 16 985 11 361 7.39 82.24
13 807 4 436 15 457 10 162 7.47 80.21 14 031 3 455 10 085 6 970 6.88 85.93
10 351 3708 14 426 9 035 7.33 76.93 14 228 4 364 16 308 10 602 7.28 80. 74
12 560 3 749 12 610 8 251 7.23 81.97 14 368 3638 10 295 7163 6.97 85.59
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7.12%.6.19%.5. 35%.5. 05%, ,
94.9%C 1), . a—proteobacteria (a-
’ ’ 15. 06 % ) LYoo
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Fig. 1 Changes in relative abundance of microbial phylumin succession communities

in the karst rhizosphere of Zanthoxylum armatum and non-rhizosphere soil
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Compositional Characteristics and Variations of Soil Microbial Community
in Karst Area of Puding County, Guizhou Province, China

LIU Xing "**, WANG Shijie'?, LIU Xiuming'®, HUANG Tianzhi""**, LI Yong"?*"
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,Chinese Academy of Sciences,
Guiyang 550180. China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Puding Karst
Ecosystem Research Station, Chinese Academy of Sciences, Puding 562100, China)

Abstract ;: By using high-throughput pyrosequencing technique, this paper investigated the soil microbial abundances and commu-
nity structure in 5 succession stages (sparse-shrub tussock, thorny shrub, shrub, shrub-tree transitional forest, and secondary
forest) in the Puding karst area, central of Guizhou Province, China, and analyzed the main environmental factors affecting
these changes. Results showed that in all the soil samples, procaryote microbial was dominated with Proteobacteria(43.35%) ,
Acidobacteria(12. 97%) s Verrucomicrobia (7. 53%), Actinobacteria(7.12%), Firmicutes(6.19%), Bacteroidetes(5.35%),
and Planctomycetes(5. 05%), while unclassified was 20. 65%. The few low abundance of Euryarchaeota and Crenarchae-
otawere detected in the karst area soil. in Zanthoxylum planispinum rhizosphere soil, the abundance of Proteobacteria, Firmi-
cutes and Planctomycete gradually increased with the vegetation succession. However, in the non-rhizosphere soil, the abun-
dance of Acidobacteria and Verrucomicrobia decreased from 14.74% to 12.92% and 11.29% to 6. 11% ., respectively. It was
figured out that TOC, TN, soil water content, EC, available phosphorus content, pH and exchangeable calcium content were
key factors affecting the microbial community in the karst soil, and TOC and TN were significantly different.

Key words: soil bacterial; high-throughput sequencing; vegetation succession; rhizosphere; karst



