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Microbial communities and soil conditions in the salt marshes
of Ordos platform

HE Yushi, HE Tonghui*, ZHAO Mingtao, CHEN Xiangquan, CUI Qiao
School of Ecology and Environment, Ningxia University, Yinchuan 750021, Ningxia, China

Abstract: [Background] Land salinization is serious in inland and plain areas of north China, and the
role of microorganisms in the vegetation succession of extreme saline-alkali land has been seldom
reported. [Objective] To study the relationship between soil conditions and microbial community in the
salt marshes with five types of vegetation (S1: bare; S2: succulent; S3: carex; S4: grass; S5: weeds) on
the Ordos plateau, and screen out salt-tolerant bacteria and the soil factors affecting salt-tolerant
bacteria. [Methods] Illumina MiSeq high-throughput sequencing was performed to analyze the
microbial community composition. [Results] The soil bacterial abundance and diversity in the Ordos
salt marshes with 5 different types of vegetation ranked in the order of S3>S5>S4>S2>S1 and
S3>S5>S2>S4>S1, respectively. Proteobacteria was the most abundant phylum in the soil bacteria of
the 5 vegetation types, and its relative abundance first increased and then decreased with the succession
of the 4 salt marshes, which was contrary to the trend of Deinococcus-Thermus. Soil clay particle had a
significantly positive correlation with Gemmatimonadetes, and its correlation with Firmicutes increased
gradually with the increase in soil particle size. The soil chemical properties showing high correlations
with bacterial community were in the order of AK>TP>SOC>TN>AN>AP>pH. [Conclusion]
Proteobacteria was the most abundant bacterial phylum in Ordos salt marshes experiencing vegetation
succession, and Actinomycetes, Alphaproteobacteria, and Blastomonas were the classes with stronger
salt tolerance. The diversity and abundance of bacteria in S3 were the highest, and the adaptability of
bacterial community varied regarding the soil particle size in salt-alkali areas. AK was the most
significant soil factor affecting the bacterial community structure in the salt marshes of Ordos platform.

Keywords: salt marsh; soil physical and chemical properties; high-throughput sequencing; soil particle size
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Table 1

AR R HIERDRLAE S2 P el T
S3 Wi Hed /N, AN 46.90%F1 26.11%; 3k
1E 5 PRI IR p 22 R 2, S2 ok
Fefermn, 5% 27.47%; AMEPRIAE ST, S3., S4,
S5 i FL L 40%, I H oM g Al 1
o bR Y R
2.1.2 TIEWUFIER

AN EE O B H AR AR AR 2
Ji7R e TN TEABAE A AR T RSB
P, 5 AP WREESAM; TP AE S1. S3. S4.
S5 AR, 7E S2 Fh B K AE ; SOC K/
W N : S5>S3>84>82>S1; AK 4B SRR/,
EHIEH 0.250 4 g/kg; AN RURREHIRTE S5, fx
/MEHBAE ST, 435118 0.069 g/kg 1 0.014 g/kg;
pH FEAFAEE R P R b PR AR, AR .

Rhizosphere soil physical indexes of different vegetation communities

Sampling point ~ Water content (%)  Cosmid (%) Sand (%) Fine sand (%) Coarse sand (%)
S1 21.334£2.10ab 34.73+£3.50b 21.84+1.80ab 40.07+3.40b 3.35+0.80a
S2 13.04+3.20c 46.90+£6.30a 27.47+2.60a 25.20+4.10c 0.41+0.03¢c
S3 25.42+4.20a 26.114+4.20¢ 14.04+3.00c 56.14+6.80a 3.704+0.90a
S4 17.87+8.60b 38.63+5.30b 17.09+2.10bc 42.49+8.00b 1.78+0.05b
S5 17.42+7.70b 35.39+4.10b 19.88+4.60b 43.81£7.10b 0.91£0.04¢

T B /NG P RER R AR ] 22 57 .35 (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences between samples (P<0.05).

F2 TREHEFRIRELIEEFIER

Table 2 Rhizosphere soil chemical indices of different vegetation communities

Sampling Total nitrogen Total phosphorus Soil organic Available Available Ammonium  pH
point (g/kg) (g/kg) carbon (g/kg) potassium (g/kg) phosphorus nitrate (g/kg)
(g/kg)

S1 0.200+0.020c  0.304+0.010bc ~ 287.000+5.000c 0.206+0.040c  0.015+0.005a 0.014+0.001c 10.160+0.860a
S2 0.428+0.060bc  0.459+0.060a 507.000+8.000bc 0.244+0.006bc  0.018+0.004a 0.028+0.006¢c  8.830+0.005b
S3 0.562+0.040b  0.322+0.001b 740.000+£9.000b 0.263+0.010b  0.013+0.003b  0.043£0.005b  9.510+0.130ab
S4 0.464+0.009bc  0.357+0.012b 605.000+£3.000b 0.298+0.050a  0.007+0.001c  0.023+0.003¢  9.110+0.084ab
S5 0.95540.090a  0.377+0.050b 939.000+£9.000a 0.241+0.003bc  0.004+£0.001c  0.069+0.008a  9.160+0.250ab

T [P RNG SR RIRFEAC ] 22 7 i) 2 (P<0.05)

Note: Different lowercase letters in the same column indicate significant differences between samples (P<0.05).
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Table 3 Abundance and diversity of soil bacteria in
sample plots

Sampling 97% similarity

sites

OTUs Shannon Simpson Chaol  ACE

index index index index
S1 3014 40931 0.023 1417.699 1 400.205
S2 7254 6.016 0.008 2491.903 2 498.731
S3 5434  6.126 0.007 2 945.433 2 943.634
S4 7350 5.955 0.008 2558.9142 589.189
S5 6887 6.103 0.008 2 889.784 2 933.192
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Figure 1 Classification of soil bacterial communities at phylum level in five different vegetation types.
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Figure 2 Classification of soil bacterial community at class level in five different vegetation types.
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Figure 4 Graph of relationship between bacteria and soil physical indexes. *: P<0.05; **: P<0.01; ***:

P<0.001.
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Figure 5 Graph of relationship between bacteria and soil chemical indexes.
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LRI AN —B, X ATRESE BT/ X R
., A8 pH AR IR EE R NE K, B 4, iR
FAT]S 3% pH 2 B E AR, XEREN
FRFT A | AR R B IR M , 1IX —45 18 SR Z 0
G BT 45 AR [, dA i 98 & B
PR AT TR 1T AS [R) SR E AR G = B 5 1 438 pHL (A A
[ AR R 10 RDA 43#r M, BB HE T 14X
5 AN HA—EMIEMHAXKER, M5 AK. TP

RRERMIEKEER, 5 Song VR4 A
] AR5 T 15 SOC R IEAH G, X —45 5 Kang

GO B 25 AR S T R —Jal ok
HVER, PL COy MIRIE = A REm A A", 78
SOC ik HiEh g sedae /0, &k
PRk, HIERA Y EARA T E R, (AR
SE DX ) Bl R A 37 B R e R R R R Y
PEEEPI AR A AN SN N LR A 16S IRNA
FERA ZREMERY, AR 73 AkEs, g
2 091 906 RALALABEEER T4, I H K724
HHA 16S rRNA FEFZ# I, RA4IE 16S
rRNA BE R ST 1) 5 TR 20 T 2P FAE X 5=
BE, ATREAE—E R b A 20 TR 2 R FAE R
. ABFSEERE 16S rRNA H:N V3-V4 X KT
20 TR Z2 R, R X St idd T R AP HE L PR 2
Al
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(1) BRIR ZHr iR IR IR 5 Rl i 2 B 1 3 41
REVE TRy B R > S R R ) > IR L L
50> PR B 6 ) >R VA AR M s SRR HER R -
L ) > % 2% R AR > PR O T A ) >R B
fa)>ER VA AR

(2) ZBTETRT 130 5 P Bl IS TR b 1 S 4
FRLATE % ~F B2 i e P 2R A 5 N Tl R e 2 R A 2R VR 1
Mo ILAR A ISA ], BRI L o TE 4N
ZEHMI TR

(3) HEFRL S ZE R T ] 2R 3 I AR
KKFR; W LHERARIG R, JERER ] 5 AR SCHE
W SRR ZWHEH A 1AL A
T 7% AH OGP K/NVHE T )2 AK>TP>SOC>TN>
AN>AP>pH.
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