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Soil Microbial Diversity in Surface Crust and Non-Crust of Artificial Grassland
in Black Soil Region of the Yellow River Source Region
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Abstract ; In this study, the microbial diversity of the crust and non-crust soil was examined in the artificial
grassland. The results showed that dominant microbial community in the crust and non-crust soil was simi-
lar, belonging to the same phylum. The percentage of Proteobacteria in the crust soil was higher than non-
crust soil. While the percentage of Actinobacteria was comparatively lower in the crust soil. PCA (Princi-
pal Component Analysis) demonstrated that the bacterial genetic distance was relatively minimum in the
same sampling sites for crust as well as non-crust soil. This study suggests that the formation of soil bio-
logical crusts was closely associated with the change of the soil microbial community structure. So change
in microbial community structure to a certain extent may develop soil biological crust.
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1
Table 1 Basic information of research plots
Site Type Number Longitude and latitude Altitude/m
M46—48 34°21'48' N 3997
Maging county Moss crust 100°31'10" E
M49—51
Non—crust
M70—72 33°34'48' N 4051
Dari county Moss crust 99°53'35" E
M73—175
Non— crust
M85—287 33°10'8" N 4055
Gande county Moss crust 100°3'57" E
M88—90
Non—crust
1.3 DNA PCR PAST o
(Geneclean II kit; BIO101, Vista, CA)
’ 0.5 g 2
DNA, Nanophotometer DNA
s 1.8~2.0 , 1% 2.1
DNA , ( 2) M46 48,
. 10ngDNA s V3 14202;M49 51,19062; M70 72,24513; M73 75,

338F —533R, V6 967F — 1046R,

o Qubit 2. 0 (OTU) M46 48,1 436  ;M49
s 1nge+ul?, Agilent 2100 51,1662 ;M70 72,1439 ;M73 75,1533
insert size s Bio—RAD M85 87,2 174 ;MS88 90,1 345
CFX 96 PCR , (iQ SYBR Gree Su- ,16s rDNA 1 4484137 OTU,
permix; Bio— RAD) QPCR, M85 87 1274 ;M49 51
, Hiseq o , 1662 OTU
M46 48,1 436 s M70 72,1 439 ; M85 87,1
1.4 274 OTU M49
.Ns. 51,1662 ;M73 75,1533 ;M8&8 90,1 345
Clean Reads, OTU
Readl Read2 (Readl . ace  chao OTU
Read? 5 3 . shannon
) PEAR , .
QIIME 1.8.0 s ,
o OTUs, o
97% Reads 1 OTUs, OTUs 1 DNA 5 000
OTUs , OTUs )
OTUs , o 2 )
5000

’

. Excel 2007,
Rversion 2.15.2,

18896 ;M85 87,8934;M88 90,10551,
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2
Table 2 Diversity index of samples
Ace Chaol
The measured segment Sample 1D Reads OTU Ace index Chaol index  Shannon index  Simpsonindex
16s rDNA M46 48 14 202 1436 1655 1643 6.09 0.0114
M49 51 19 062 1662 796 1788 6.5 0.0034
M70 72 24 513 1439 1583 1584 6.01 0.0099
M73 75 18 896 1533 1727 1714 6.34 0.0039
M85 87 8 934 1274 1542 1508 6. 36 0.0034
MS88 90 10 551 1 345 1617 1 586 6.38 0.0034
6 M46-48( )
77.43% s M49-51( )82. 77 % ; M70-72( )
83. 36 % ; M73-75 ( ), 78. 54 % ; M85-87 (
). 74.89% 5 M88-90 ( ),83.49%,
Proteobacteria
,
,
o 2 16s rDNA
6 .6 1
,
M70-72 . M46-48 M85-87 ,
! Shannon-Wiener M73-75 . M49-51  M88-90
Fig. 1 The Shannon-wiener curve of samples
2.2 s
«C 2, o
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2

Fig. 2 Percentage of bacterial community composition at the phylum level
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3

Fig. 3 The relative abundance of bacterial communities at the phylum level
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Fig. 5 The relative abundance of bacterial communities at the genus level
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Fig. 6 Principal co-ordinates analysis(16s rDNA)
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