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Characteristics of soil microbial community diversity in Zoige alpine
grassland microtopography

JIANG Cong' JIAN Xiaomei> DU Yong® CHEN Yiping® SHUI Wei® *
(1. College of Biological Science and Engineering Fuzhou University Fuzhou Fujian 350116 China;
2. College of Environment and Resources Fuzhou University Fuzhou Fujian 350116 China;
3. College of the Environment and Ecology Xiamen University Xiamen Fujian 361102 China;
4. Department of Geography Western Michigan University Kalamazoo 49000 USA)
Abstract: Combining with the change of microtopography on the slope the characteristics of soil
microbial community on different slopes in a typical slow—hill area are studied from the perspective of
soil microbial community diversity and the trends of soil microbial community in microtopography hab—
itats are understood.The AWCD growth curve of soil microbial community development showed mid—
slope>summit>downslope >upslope> bottom.The metabolic activity of soil microbial community in the
mid—-slope position is the highest and the ability of the bottom soil microbial community to use the
substrate is the lowest.In the comparison of the functional diversity of soil microbial community there
was a significant difference in soil microbial diversity at different slope positions except the McIntosh
index.The Shannon index and Simpson index in the mid-slope are the largest which is significantly
higher than bottom( P<0.05) . Based on the analysis of the characteristics of soil microbial community
carbon sources the utilization rate of amino acids was significantly higher than other carbon sources
while the utilization of amines and phenolic acids was relatively low indicating that amino acids are
the main carbon source for soil microbial community utilization. Through the principal component anal—

ysis it was found that the different slope positions are selective for the carbon sources of soil microbial
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community and carbohydrates amino acids polymers and phenolic acids contributed greatly to the differ—
ences in functional diversity of soil microbial community.

Keywords: Zoige alpine grassland; microtopography; soil microbial community; functional diversity
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Fig.1 Location in Zoigé County
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/m /(°) /m 1%
0 0 3421 0
0~100 3 3435 >30
100~200 10 3452 >65
200~300 18 3482 >30
>300 19 3497 <30
1.2
3
10 mx10 m “s” 5
20 cm 2 mm 4C
1.3
Biolog Eco
10 96 3 31
31 i
10.0 g 90 mL ( 0.85%
NaCl) 30 min 15 min 10 mL 90 mL
107 g« mL™".
Biolog Eco 150 L. Biolog Eco 25C
7d. 24h  Biolog 590 nm '
14
1) ( AWCD) . ( average well color
development AWCD) :
awep = 2 T An) (1)
31
A A, CA-A,

http: //xbzrb.fzu.edu.cn



+ 834 - ( ) 46
2) Shannon-Wiener (H).
H ==Y Pln(P) (2)
. P, i
3) Simpson ( D) . Simpson
D=1-3%(P)’ (3)

4) Mclntosh ( U) . MclIntosh U

U =
n, i A-A,
Excel 2007 Origin 9.0
2
2.1
Biolog Eco ( AWCD)
19
2 2 0~
24 h AWCD
.24~168 h
AWCD
24~96 h AWCD 72~96
h AWCD 96 h
AWCD
2.2
Shannon
Simpson
. Mcintosh
Shannon
( P<0.05) ; Simpson
( P<0.05) ; MclIntosh
( P<0.05) .

+ SPSS 22.0
' - WK
5 : —~ NHibr
= g
Q N
> Lo b
< —~ BT
g 08
|
& 06
€
K 04
ﬁ
02 .
0 '
0 24 48 72 96 120 144 168
t/'h
2 AWCD

Fig.2  AWCD values of soil microbial communities

at different slope positions

96 h
> > > >

~ Simpson + Mclntosh *". Shannon

21 . 2
( P<0.05)

http: //xbzrb.fzu.edu.cn



6 . 835
2
Tab.2 Diversity indices for soil microbial communities
(H) (D) (U)
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Fig.3 Principal component analysis of soil microbial communities
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