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Table1l. The physic-chemical characteristics of rhizosphere and non-rhizosphere soils of Salicornia europaea

Characteristics 7 S10 4 SN7 SN10 SN4
pH 8.15+0.19a 7.80+0.08ab  7.68+0.03b 8.18+0.13a 7.7120.02b 7.81+0.12ab
EC/(ms/cm) 12.40+0.12a  10.25:0.12b  2.80+0.05c 10.15:0.38a  7.760.07b 5.58+0.30C
SM/% 11.10+0.18¢ 13.21#024b  14.13:0.70b  13.82+0.21b 16.84+0.41a  12.460+0.550b
AK/(mg/kg) 210.95+0.40b  204.54+0.60c  160.03+0.47e  199.97+0.83d  136.50+0.16f  201.99+0.43a
API(mg/kg) 16.23:022a  4.35+0.27b 5.09+0.22b 16.60£0.17a  4.50+0.28b 4.33+0.29b
OM/(g/kg) 64.23:t0.12b  62.37:+0.47c  66.53:t0.62a  49.35+0.02d 23.21+0.14e  63.470.67bc
AN/(g/kg) 35.17+0.17c 66.03+t0.13a  43.30:0.60b  24.63+0.24d 24.95+0.14d  20.80+0.46e
TN/(g/kg) 1.01#0.01a 0.88+0.26a 0.36+0.32a 0.84+0.02a 0.72+0.06a 0.39+0.23a
TK/(mg/kg) 5.36+0.05f 8.90+0.04b 7.21+0.03d 5.56+0.06e 7.96+0.02¢ 9.52+0.02a
TP/(mg/kg) 0.55+0.03a 0.63+0.25a 0.72+0.08a 0.53+0.01a 0.67+0.02a 0.80+0.06a

S7, S10, 4 are the rhizosphere soil of Salicornia europaea in July, October and April, respectively. SN7, SN10, SN4 are
non-rhizosphere soil of Salicornia europaea in July, October and April, respectively.
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Figure 1. Dilution curve of soil samples of Salicornia
europaea at different periods.
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Table2. Thediversity index of nitrogen fixation gene nifH in rhizosphere and non-rhizosphere soils
Sample name Combined reads Shannon Simpson Chaol ACE Goods-Coverage
S7 88030 8.195 0.984 2690.099 2908.294 0.983
S10 77599 5.152 0.871 1332.937 1398.109 0.992
A 78619 4.682 0.909 257.273 228.561 0.999
SN7 76189 7.122 0.970 1911.084 1963.205 0.990
SN10 83393 4.768 0.909 308.692 323.562 0.999
SN4 84894 4.441 0.859 798.539 810.023 0.995
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fiiR, 6 MRS ILA ) OTU MY S 83, AR
AR 1) OTU AR OTU Bem i m . #Edh S7
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2980 1) 48.76%, FEih SA ARG B OTU S fik
057%., 7 H. 10 A . 4 J:IERAR N S50
75.8%. 15.1%. 6.3%.

24 AFREHEHA RS IERF LEITKFE L
FY I SR R R A P 4L AR
WRAEPI R R, TR BT
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1453
SN4 S10
171 401
core |
83
49 17
SN10 S4
806
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2. FEFHAR AEEYIRFRSIERFRLIEF nifH
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Figure 2. Correlation analysis of nifH diversity
between rhizosphere and non-rhizosphere soils of
Salicornia europaea at different periods.

actamicro@im.ac.cn

St & BL S7. S10., S4. SN7. SN10, SN4 H Others
Jir o5 B9 43 ) 97.53% . 98.08% . 99.44% .
99.29%. 99.70%. 99.35%. EHLJ7K-F- R Others
I RRREDNS 2 B A R HE R A, 25 R anf&l 3 B
N, DM BB A A AR B A R
FEHO ] o 3E H AT 1 3k £ BRI AR PR - S8 1 [ 2R
fE Y5 JE T ik %] (Cyanobacteria) . AR FF 1 1]
(Proteobacteria) . JEEEE R[] (Firmicutes) . B2 E{A ]
(Spirochaetes) . J* i [ [ ](Euryarchaeota) . JEiw i
I"J(Verrucomicrobia) . it 2k [ [ ] (Actinobacteria) Fl14%
B J(Chlorobi), HI&l 3 A] 13 Eb i v b [ & A
PUAR B e 9 9 2B JEATTE T ] (Proteobacteria)
FHX B 7 AR AR Z (] 15 3] 79% ., 98% ., 93%,
70%. 63%. 92%. H:KX A ik#el ] (Cyanobacteria),
FAR B AR AR AR Z [B]IA 3] T 16%. 2%, 0%,
13%. 37%. 6%-.

2.5 N[BT A ERR S ER R HEE AT L
i) B R R RS AR

RGP F R LS, XHEAKE T Rkt s
A3HT RN S7. S10. S4. SN7. SN10, SN4 Hft Others
FF 5 B 43 Bl 97.93% . 98.10% . 99.48% .
99.42%. 99.80%. 99.37%. S7. S10. S4. SN7.
SN10. SN4 /354 1104, 956, 312, 288, 123,
390 /> OTU iERF g . L4478 & (genus)



A | o4k, 2019, 59(8)

1605

100

90 |

80
70
60
50
40
30

Ralative abundance/%

54 SN7
Sample name

8 Chlorobi

8 Actinobacteria
Verrucomicrobica
a Euryarchaeota
O Spirochaetes

Q Firmicutes
Proteobacteria

8 Cyanobacteria

3. FREFEAR AERPRSIERPRIEAE] 5 2KE £ nifH BEH S
Figure 3. Distribution of nifH gene at the Phylum level of rhizosphere and non-rhizosphere soils of Salicornia

europaea at different periods.
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Figure 4. Distribution of nifH gene at the genus level of rhizosphere and non-rhizosphere soils of Salicornia

europaea at different periods.
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Figure 5. RDA analysis of physic chemical factors
and nifH diversity in rhizosphere and non-rhizosphere
soils of Salicornia europaea at different periods.
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Figure 6. RDA analysis of dominant nitrogen fixing
bacteria and physic chemical factorsin rhizosphere and
non-rhizosphere soil of Salicornia europaea at
different periods.
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Diversity of soil nitrogen-fixing microorganisms in Salicornia
europaea community of Ebinur Lake wetland during different
periods

Xitong Jin, Wenge Hu', Shuaibing He, Tingting Zhou, Yuee Wang, Zhentao Zhong
College of Life Sciences, Shihezi University, Shihezi 832000, Xinjiang Uygur Autonomous Region, China

Abstract: [Objective] The primary goal of this study was to explore the correlation between the diversity and
abundance of nitrogen-fixing microbes and the physicochemical factors of rhizosphere and non-rhizosphere soil
types during different seasons. We aimed to explore the potential role of nitrogen-fixing microbial communities in
restoring ecological functions. This study may provide the theoretical foundation and preliminary data for future
studies in this field. [Methods] IHlumina HiSeq PE250 sequencing technique was used to analyze the diversity of
nitrogen-fixing microorganisms in six different soil samples. RDA analysis was used to explore the correlation
between the physicochemical factors and the structure and abundance of nitrogen-fixing microbial communities in
these soil samples. [Results] The diversity of nitrogen-fixing bacteria in rhizosphere soil was higher than that in
non-rhizosphere soil. Additionally, the diversity observed in July was higher than that in October and April.
Bacteria belonging to the genera Geobacter, Pseudomonas, Azotobacter and Bradyrhizobium were predominant in
Salicornia europaea rhizosphere and non-rhizosphere soils. The predominant phyla of nitrogen-fixing
microorganisms were Proteobacteria and Cyanobacteria, whose relative abundance accounted for 85% and 10%,
respectively, while the others accounted for less than 5%. The predominant nitrogen-fixing microflora in the soil
was significantly correlated with alkali-hydrolyzed nitrogen (AN), total nitrogen (TN), available potassium (AK),
and total phosphorus (TP). [Conclusion] The diversity and community structure of nitrogen-fixing microorganisms
in soil samples varied in different seasons. The community structure of nitrogen-fixing microorganisms was
different in rhizosphere and non-rhizosphere soil types during the same period. These experimental results may
provide the theoretical foundation and preliminary data for the restoration of Ebinur Lake wetland.

Keywords: Lake Ebinur wetland, nitrogen-fixing gene (nifH), diversity of nitrogen fixation microorganisms,
physic-chemical factors
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