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Table 1 Soil physical and chemical properties under different land uses in karst area, mixed area and non-karst area
o o AN/ TN/ SOC/ C/N/ CEC/ DOC/
R B X5 KA DX 5k pH/H:. 0O

mg * kg ! g+ kg ! g+ kg ! % cmol « kg ! mg * kg !

YD X 7.98 26. 26 1.82 32. 40 17.77 8. 17 223.75

HD RAE X 6.06 151.70 1.34 30. 58 22.78 9.73 191. 63

FD EHBEX 5.76 156. 28 1.21 24. 89 20. 60 9.54 189. 49

YY HIEX 8.15 36. 20 1.67 32.75 19.57 15. 32 225. 25

HY REKX 5. 90 147. 49 1.16 22.11 19.08 8.55 202. 80

FY EEX 5.14 150. 33 1.07 20. 04 18. 69 9.53 201. 61

YG X 7.73 38.85 1.70 40.13 23.56 19.58 264. 97

HG RE X 6.23 118. 46 0.98 21.12 21.47 8.36 186. 23

FG EHBEX 4. 85 131.26 0.96 27. 24 28. 24 12. 47 181. 69
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WA 34,535 JE 1 1] (Proteobacteria) | B2 FT B
I'](Acidobacteria) I Z ] (Actinobacteria) , -
G390 i A AR RE R 1Y 27. 34 %0 ~49. 41%,19. 346~
47,9251 4. 5426 ~30. 82 %6 s K, ZF BT 1] (Gem-
matimonadetes) . il fk 38 i€ B '] ( Nitrospirae) | %% Ji
B W '] (Chloroflexi) . ( Latescibacteria) . 5% & Bk
W — Wi #A T [T (Deinococcus— Thermus) F1 7 1iF 8% 18
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2 EBAR.BARMFEEBRRARLHEAAARXTHEENSHEEEY
Table 2 Abundances and diversity indexes under different land uses in karst area, mixed area and non-karst area
SRR DX 35 Observed Chaol ACE Shannon Simpson OTUs
YD 1123 64. 60 23.74 5. 808 0.982 1108
HD 951 40. 07 17. 46 5.811 0. 986 928
FD 1097 57.50 21.56 5.906 0. 986 1083
YY 1074 66.23 25.36 5.792 0.986 1048
HY 1 000 62.06 21.16 5.667 0. 984 980
FY 998 64.06 20. 86 5.812 0.988 988
YG 975 54. 60 20.99 5. 810 0. 990 962
HG 1 081 77.54 23.24 5.778 0. 986 1 065
FG 1023 67.93 22.52 5.748 0. 989 1007
% Others
- Planctomycetes
0.75 : S Deinococcus-Thermus
- g ~ Latescibacteria
E 0.50 g ' Chloroflexi
= NNitrospirae
0.25 # Gemmatimonadetes
% Actinobacteria
0.00 - & Acidobacteria
YD HD FD YY HY FY YG HG FG  ®mProteobacteria

& 2

Fig. 2

I"J(Planctomyecetes) Y =F B EL B g, DL L BEVE 5 B
A AR FEIE R 956 LA b, i DR R E K b+ 45
Hh Y AR TR TR TR X A2 B2 2 301 Ok 49, 41 %0 1 37,3204,
B TR A X (45, 51% F1 36. 82%0) Al dE # % X
(37.39% A1 34.63%) , Latescibacteria #1 %} 3 & 43 5|
N 2,990 M 411 %0, THR A X (2. 0920 F1 2. 49%0)
FIAE AR X (2. 56 % 1 2. 24 %) . 1T B FT 5 11 4 X 3=
JE 4351k 20. 00 % Fl 19. 33 % AR TR A X (29. 58 %
1 40. 18 %) AR K X (26. 80 % 1 21. 94 %0) 5 IR A
DX A7 el 48 v 0 AR T TR T AR R SR BE S 34,9500, 1
TAEEIX 27 34 o MR AR IX 29, 4000, 4 TR,
U DX SR T A ) 40 TR A T AR SR R AR, AR TR TR
T4 # Fl Latescibacteria A% F R 35 .

ML 3 AT LAE o 78 7K F L AR B L
B 1R #T B 20 ( Acidobacteria) | B-72% % B 44 (B-pro-
teobateria) . Y-Z2 & I# 49 (y-proteobacteria) . Thermo-
leophilia,3-%8 JE B 49 (3-proteobacteria) . -5 J& B #H

Ik F B EEN

Bacterial community structure at the phylum level

(a-proteobacteria) . il £k B 4X ( Actinobacteria) | % Hi
M H 29 (Gemmatimonadetes) | filf 14 12 i€ 7 29 ( Nitro-
spira) . Holophagae #1 Deinococci &, 3X &5 2 [ 2 #
o7 T R R RV ) 90 %60 LA L. FERE L K R ARG el
8 v, S T DR T TR A R X S BE S 43 ) 17,55 %
17.36 900 19. 44 %6 ik TR A X (25. 009636, 720 Fll
28. 42 %) MR I X (23. 85 % .19. 66 % Fl 45. 80%) .
YT A X R AT ] AR AT A R
FAR TR A AR 20 X W BR AT 3 43 5 AE 5 FIREK
BRI b, B4 i R Subgroup 1. Sub-
group 2 fl Subgroup 6 ¥ ERATFH [T, BRAT
R 1A B 8 R0 40 26 AN SERESS 43l 2 GP1(Sub-
groupD) F] GP26 (Subgroup 26), H T SILVA %
JEE B AR R o B T 0 T2 O3 2 B A () S A L AR AN
] 53 267K 7 b o He B 4 AT R, 7R A L 3 KRR A el
T sgErh A X R BRI H K Y GP6 AT
P 5 R AT TE AR L X TR A DR AR A XL T
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Fig. 3 Bacterial community structure at class level
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Fig. 4 Proportions of GP2 and GP6 in Acidobacteria
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Fig.5 Relative abundance of GP1 at family level
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Fig. 6 Redundancy analysis of relationship between microbial

community and soil environmental factors
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Fig. 7 Principal component analysis at order level
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MEFERAI ME SR, HA A S ER ., MAESH
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3.2 BHANNARSHREEFHXR
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AR AR TR E VE b s AT AR AR X, R S
Wt SC P B ATL I e 14 5 s 0 5k 30 R A T 2 2 o RIR
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A BB 19, 2%, 9 H 2 #r R AR bR 4 b i &2
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ERRAE PR HEAT . ML) 8 45 38 5 AR PR itk T AR 5 M AR B
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WS 5 T EIC RGN E L AR fEA M
FER IR 3 Bl s A 7 R P R AT T
AFORT 32 B8 AR T JF 5 DX, 3K AT BE 5 2 V8 IXC - 3 i ik
PERYRS SA G ORI A0 — LA SR S E
I FIMERE % 00 55 LA F 5 148 pH 2 B3
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e AT TR LAY 2 B2 GP1,.GP2,GP3,
GP4 HI GP6 , {H AT X A [a] X 48 38 A [+ 37 B F) AH X
FREASR] S22 T i R Y 1% T OU R 4 M X 3RGHE T A
T R SR SR — B R ROR R IR
FRE T8 5 A 3 2 W /. 70 1l % GP1, GP2, GP3,

GP5 Fl 1 AN R A5 R AT 1 BN6— 11, H GP1 X}
4 pH MO R, S b O ORE VR, R 2
GP2™ ;GP2 1 GP3 ¥y 5 i il 15 M 2 W 3% 1F A
S IR e X B AT X AR M - AR A R AT R A R
HEERSY . FEARBESE B, A X 5k GP1 1 GP2
FEMETIREG X AR A X -8, H GP1 754
X GRA X AR S X e 22 R R 2, X ]
e GP1 X 44 pH B UK, A0 5RE Bon. iR
FEB T TA0 B % CO. T =5 Wi Ri7 48 Sk U, CO, T 5
AEHRFEAR T GP1 fl GP2 (A T X 5A
WF 5% v 2 1 X 3 Al B R0 C O, ¥ 38 485 18 1) 4% 2 —
;.
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Comparison of soil bacterial community structures from three soil land-use

between karst and non-karst areas under three kinds of land use

ZHANG Shuangshuang’?, JIN Zhenjiang"***, JIA Yuanhang'?, LI Qiang’
(1. Environmental Science and Engineering College » Guilin University of Technology . Guilin Guangxi 541004, China;
2. Collaborative Innovation Center for Water Pollution Control and Water Safety in Karst Area ,
Guilin University of Technology, Guilin, Guangxi 541004 ,China;
3. Guangxi Scientific Experiment Center of Mining . Metallurgy and Environment , Guilin,Guangzxi 541004, China;
4. Guangxi Key Laboratory of Environmental Pollution Control Theory and Technology .
Guilin University of Technology . Guilin,Guangxi 541004, China;
5. Institute o f Karst Geology » GAGS/Key Laboratory of Karst Dynamics, MNR & GZAR ,Guilin,Guangxi 541004 ,China)

Abstract The purpose of this study is to reveal the effect of microbe on the cycle of soil organic carbon
(SOC) in karst areas. Soil samples of paddy fields, maize fields and citrus orchards were collected from a
karst area, mixed area and non-karst area at the Maocun karst experimental site in Guilin. The abundance,
composition and diversity of microbe were compared based the results from high-throughput sequencing tech-
nology. The results show that there are 48,159 sequences with 2,602 OTUs. The dominant phylum of soil
bacteria (relative abundance >>10%) are Proteobacteria, Acidobacteria and Actinobacteria. The dominant
classes (relative abundance >>10%) are Acidobacteria and B-proteobateria. The OTUs abundances of both
Proteobacteria and Latescibacteria subgroup 6 in the karst area are higher than those in the other two areas.
The relative abundances of both subgroupl and subgroup 2 in the karst area are lower than those in the other
areas. Redundancy analysis indicates that SOC, pH and total nitrogen are the key factors to cause microbial
changes.

Key words karst area, land-use, bacteria, high-throughput sequencing, diversity
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