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Microbial diversity in saline alkali soil from Hexi Corridor analyzed
by Illumina MiSeq high-throughput sequencing system

NIU Shi-Quan'~ LONG Yang' LI Hai-Yun® DA Wen-Yan' HU Shan' LI Wei-Juan'
ZHU Xue-Tai' KONG Wei-Bao'

(1. College of Life Science, Northwest Normal University, Lanzhou, Gansu 730070, China)
(2. Pratacultural College, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract: [Objective] In order to understand the microbial community structure and microbial
diversity which was obtained at nine soil samples (primary, secondary saline alkali soil and farmland
soil) in saline alkali soil from the area of Hexi Corridor. [Methods] Soil microbial total DNA was
extracted. The microbial community structure and diversity were analyzed by using Illumina MiSeq
high-throughput sequencing system. [Results] Total of 325 089 partial 16S rRNA gene sequences
were obtained from the samples. Redundancy analysis and heatmap analysis showed that the
microbial community composition were quite different between primary and secondary saline alkali
soil, and were different between primary saline alkali soil and farmland soil, but the composition of
secondary saline alkali soil and farmland soil were similar. Soil pH effected on microbial community
composition was the most significant. The diversity index and rarefaction curves analysis showed
that in nine soil samples, the lowest microbial diversity was No. 1 sample from primary saline alkali
soil and the highest microbial diversity was No. 6 sample from secondary saline alkali soil. Saline
alkali soil mainly comprised nine phyla, among which Proteobacteria was the dominant population,
followed by Actinobacteria, Bacteroidetes, Acidobacteria, Planctomycetes, Chloroflexi,
Gemmatimonadetes, Firmicutes and Verrucomicrobia. Proteobacteria was the dominant population in
primary saline alkali soil and farmland soil. Acidobacteria was the dominant population in secondary
saline alkali soil. [Conclusion] Microbial diversity in the Hexi Corridor saline alkali soil was very
rich, there were a large quantity of microbial groups, especially in the secondary saline alkali soil.

Keywords: Illumina MiSeq high-throughput sequencing, Saline alkali soil, Hexi Corridor
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Table 1 The basic information of soil samples

Soil type Soil No. Location Longitude and latitude Altitude (m) Main vegetation
S1 E97.677 579°, N39.986 469° 1647.7
Primary saline-alkali soil S2 E99.638 251°, N39.506 657° 1272.8
S3 E102.594 085°, N38.572 124° 1314.4
S4 E95.575 876°, N40.438 953° 10713
Secondary  saline-alkali S5 E99.933 506°, N39.262 469° 13222
ol S6 E102.979 748°, N38.570 892° 1330.1
S7 E95.575 981°, N40.439 062° 1071.8
Farmland soil S8 E99.678 663°, N39.554 537° 1252.4
S9 E103.236 211°, N38.756 648° 1293.2
1.5 TiEE DNA HIZELK 16S rRNA EEH) OTU (Operational taxonomic unit)
PCR # 1% QIIME Uclust'*
DNA DNA 0.97
520F (5-AYTGGGYDTAAAGN OTU QIIME BLAST™)!
G-3')  802R (5'-TACNVGGGTATCTAATCC-3") OTU
I6StTRNA V4 25uLPCR OTU Mothur R
Q5 reaction buffer (5%) 5.0 uL Q5 GC high ( ) OTU
enhancer (5%) 5.0 uL.  dNTPs (2.5 mmol/L) 2.00 pL OTU QIIME OTU
(0.2 ng/uL) 1.0 pL F (10 pmol/L) Mothur
1.0 uL R (10 umol/L) 1.0 uL. Q5 Polymerase Summary.single 3
(5 U/uL) 0.25 pL 9.75 L PCR
98 °C 30 s 98°C3(?s 50°C30s 72°C RDA
30 2;/ 72°C 5 min PCR R (Pheatmap) Heatmap
o
BioTek 3 2 %%Qﬁﬁ
PCR 2.1 TIEBUMR
1.6 MRS pH
[llumina MiSeq
QUME!! 9
Mothur?”! UCHIME"™" 2 0.14-13.66 ms pH
(1) 5 8.3-9.0 0.21-1.38 g/kg
>1 ) (Ambiguous) 0.67-0.96 g/kg
<150 bp (3) 134.77-300.79 pg/L 2.99-43.71 mg/kg
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Table 2 Main physical and chemical properties of soil samples

H
Sample P Conductivity (ms/cm) Total nitrogen (g/kg) Quick-acting potassium (pg/L) Available phosphorous (mg/kg) Corg (g/kg)

S1 9.0 13.66 0.87 156.96 8.03 0.44
S2 9.0 8.64 0.89 300.79 19.75 1.38
S3 8.7 6.55 0.94 216.82 13.48 0.69
S4 85 1.43 0.85 134.77 3.31 0.47
S5 8.8 7.24 0.77 149.56 6.75 1.17
S6 8.6 0.18 0.83 140.11 15.36 0.21
S7 84 1.38 0.74 168.88 2.99 1.34
S8 83 1.14 0.67 267.24 10.23 0.96
S9 85 0.14 0.96 147.23 43.71 1.01
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Table 3 Analysis of microbial diversity index in the
soil samples

Shannon Simpson

Shannon

Simpson Samples Simpson Shannon Coverage (%)
S1 0.033 4.788 94.9
(23] 3 S6  Shannon
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Figure 3 Relative abundances of microbial phyla in different saline alkali soil samples
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Figure 4 Based on the level of genus cluster analysis
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