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Effect of Land Use Change on Microbial Community Structure
in Central Guizhou Province

DU Jia-ying'? TU Cheng-long®* SHENG Mao-yin' CUI Li-feng? CHEN Zuo-yu?* ZHANG Lin-kai®
1. School of Karst Science, Guizhou Normal University  Guiyang 550001  China
2. State key laboratory of Geochemistry Environment Institute of Geochemistry Guiyang 550081 China
3. The Bureau of Land and Resources Kaiyang Kaiyang 550308 Guizhou China

Abstract: [ Objective] The aim of the study was to explore how land use change affect soil microbial
community structure. [ Method ] Three representative land use covers such as forest land cultivated
land and abandoned land were selected in this research. Additionally phospholipid fatty acid (PLFA)
method was used to measure soil microbial community. [Result] M9 types of PLFAs were detected from
three land use covers. Total PLFAs showed an order of forest land>cultivated land or abandoned land

@ The biomakers of C16 0 CI18 2 n6¢c C18 0 and C16 1 n9¢ were highest in three land use covers.
Bacteria was the largest dominant group followed by fungi and heavy pyrolysis hydrogen coli indicat—
ing that there was significant differences in relative biomass of soil microorganisms (@) Correlation
analysis between soil PLFA and soil physico—chemical indicators showed that soil microbial biomass was
significantly and positively correlated with soil organic carbon (SOC) and C/N  but not with total nitrogen (TN)

and pH. [ Conclusion] Soil microbial activity varied with land use change. In addition microbial community

:2017-11-28
41261058 [2016]1414 .
o E-mail:chenglongtu@
163.com,
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structure still has some similarities among three land use covers. PLFA biomarkers decreased with an

increase in soil profiles.

Key words: PLFA land use mode microbes community structure
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1 PLFA o
Table 1 PLFA characterizing soil microbes
2
Microbial groups PLFA Literature
i15 0.al5 0.15 0.i16 0.16 21
In9.16 In7ti17 0.al17 0.17 0. [15][16] -
18 1n7¢.20 0 - o 2
18 1n9¢.18 2n6c.18 3nbe. > > pH
18 3n3c [4113] P<0.05 .
18 0 [17] )
i15 030H.16 1n9c.il7 030H, i A
17 1nge [16][18][19]
P<0.05
1.5
Excel 2010.SPSS 22.0 P<0.05 .
PCA principal component N C/N
analysis o SPSS22.0 P<0.05 N
C.N C/N C/N o
2 3
Table 2 Basic soil properties under three different land use patterns in farmland soils
Soil depth/em  Land use type  PH Organic carbon/% Total nitrogen/ g-kg”?  C/N
6.06+0.56° 1.55+0.26* 1.02+0.03* 15.3+0.30°
0~20 6.20+1.18" 1.55+0.43¢ 1.24+0.08" 12.6+0.39"
6.00£0.17* 1.4420.18" 1.11£0.03¢ 12.9+0.14"
6.48+0.52¢ 0.94+0.25 1.05+0.08* 9.2+0.31*
20~60 6.69+0.50" 0.46+0.09" 1.150.08" 4.0+0.08"
6.16+0.66" 0.65+0.25¢ 1.23+0.20¢ 5.6+0.30°
6.03+0.51* 0.47+0.03" 1.21+£0.43¢ 3.8+0.04¢
60~100 7.09+0.80" 0.39+0.06" 1.16£0.04" 3.4+0.04¢
7.22+1.00¢ 0.51+0.15 1.17£0.12" 4.5+0.18"
Note:The same lower—case letters above the column mean no significant difference, different means significant
difference.
N P<0.05 .
pH P<0.05 2.2 PLFA
pH P<0.05 . 3 PLFAs 0~20 cm
P<0.05 N o 20~60 cm
P<0.05 . o 60~
100 cm
N ° 9 PLFA 3
° ° C16 0
N C15 0.C20 O C18 2n6c¢

C18 1n9¢.C18 3n6¢.C18 3n3, . N



3 353
C18 3n3
0~60 cm o PLFA
0~20 cm 60% o
3 PLFA
Table 3 Types and contents of PLFA in soils of different land use patterns
PLFA
No. Biomarkers  Microbial group PLFA content of different land use methods
1 CI5S 0 0.07+0.02 0.06+0.02 0.05+0.01
2 Cl6 0 1.06+0.79 0.73+0.56 0.60+0.37
3 C20 0 0.08+0.06 0.07+0.04 0.06+0.02
4 C16 In9¢ 0.42+0.46 0.30+0.41 0.19+0.25
5 CI18 0 0.52+0.27 0.37+0.18 0.32+0.17
6 C18 1n9¢ 0.16+0.18 0.09+0.11 0.05+0.05
7 C18 2n6¢ 0.65+0.73 0.37+0.31 0.26+0.20
8 C18 3n6e 0.05+0.03 0.05+0.03 0.03+0.02
9 C18 3n3 0.04+0.5
PLFA 13.37+2.76 8.59+1.79 9.00+2.43
23
3 N N N N
N PLFAs PLFAs
0~20>20~60>60~100 c¢m PLFAs o
1. 0~20 cm 2.5
N N N PLFA
20~60.60~100 cm 20~60 cm 6 N N
N N 60~100 cm, PLFAs 0.01
0~20 cm N N pH.
N 20~60.60~100 ¢m C/N °
20~60  60~100 cm N N
o 0~20 e¢m 3
N N N 31 PLFA
20~60.60~100 cm 20~60  60~100 cm N
° C.N PLFA o
24 PLFA N N
PLFAs (201
6 C16 0 X, C18 2n6c¢ o
X, C16 1n9¢ X; C18 0 X, C22 2 X5 C17 1 Xg N
SPSS N
o 4 5 6 =l

5.724 2.559 2.064 1.561 1.487
1165 N N N N N

76.629% . 6

3.2
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Figure 1 Total PLFA,PLFA contents characterised by bacteria,fungi,gram—bacteria,
hydrogenobater in different soil profiles
4 PLFA 5 PLFA

Table 4 The characteristics of soil microbial PLFA and

the cumulative contribution rate of principal components

Principal ~ Characteristic Contribution Cumulative
component value rate/% contribution rate/%
1 5.724 30.127 30.127
2 2.559 13.467 43.593
3 2.064 10.865 54.458
4 1.561 8.214 62.672
5 1.487 7.826 70.498
6 1.165 6.130 76.629

2
N N 3

[23]

Table 5 The principal component load matrix of

soil microorganism PLFA

Variable First principal Second principal ~ Third principal

component component component
X, 0.972 0.053 0.034
X, 0.928 0.085 0.012
X; 0.941 0.079 0.056
Xy 0.832 0.173 0.179
Xs 0.740 0.098 0.161
X 0.433 0.280 0.270
. [24]
. [23-24]
125]
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6 PLFAs C N
Table 6 Pearson correlations coefficients between N
microbial variables and soilphysico—chemical C 62 A Sessitsch
characteristics 18]
Ttem pH Organic Total C/N
carhon  nitrogen
-0.096  0.709™ -0.525 0.656™ R
-0.165 0.778 -0.148 0.722° 0~20 em PLFAs 20~60 cm.
-0.088 0.717" -0.021 0.639™
60~100 c¢m PLFAs PLFAs
-0.173  0.791" -0.142 0.742™
) PLFAs
-0.094 0.545 -0.094 0.504
C/N PLFA
* 0.05 JHE 0.01
Note:*P<0.05,**P<0.01. A
PLFA
’ : N o C. Kramer
PLFAs
® PLFA
> > >
pH
: A A PLFA N N
6
. . PLFA  pH
o PLFAs
C. Kramer "
> >
o
o N
PLFAs
1 J. 2014 21 249.
: 2 PLFA D .
3.3 2014.
3 -
5 PLFA J. 2016 36 12 3812-3823.
PLFAs PLFAs 4 ZELLES L. BAI' Y Q RACKWITZ R et al. Determination of
phospholipid and lipopolysaccharide—derived fatty acids as an es—
timate of microbial biomass and community structure in soils J .
Biol Fertil Soils 1995 19 2-3  115-123.
5 .
J. 2008 40 3 448-454.
6 MARICLE BR ZWENGERA SR LEE R W. Carbon nitrogen
o] N N
and hydrogen isotope ratios in creekside trees in western Kansas
. PLFAs ) .
J . Environmental and Experimental Botany 2011 71 1 1-9.
© N 7 LUHY ZHOUYL LIUW G et al. Organic stable carbon iso—
N N topic composition reveals late Quaternary vegetation changes in
the dune fields of northern China J . Quaternary Research 2012
77 3 433-444.
0~20 ’
° mevem I 2016 36 8 2103-2112.
60% 20~60 cm  60~100 cm 9 KRAMER C GLEIXNER G. Variable use of plant and soil—de—
rived carbon by microorganisms in agricultural soils J . Soil Biology
[26] R & Biochemistry 2006 38 11  3267-3278.
3.4 PLFA 10
J. 2016 43 9 2086-2095.
Pearson 5 "
PLFAs > N N N J. 2005 24 7 828-832.
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