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Composition and structural characteristics of soil microbial communities in

Yancheng typical coastal wetlands

WANG Yuqi, REN Yurong, LIAO Anbang, DONG Qian, LIU Maosong *
School of Life Science, Nanjing University, Nanjing 210023, China

Abstract: Soil microorganisms are important in maintaining the basic structure and function of ecosystems. To explore the
characteristics of soil microbial community structures in Yancheng coastal wetlands, soil samples of mudflat and typical
plant communities of Spartina alterniflora, Scirpus triqueter, Suaeda salsa, Phragmites australis were collected. In this
study, 16S rRNA high-throughput sequencing technology was used to investigate the diversity and structure of soil microbial
communities at the depth of 0—10 c¢cm (surface layer) , 10—30 cm ( middle layer), and 30—60 cm (deep layer). The
results indicated that: (1) there existed some differences in soil microbial composition among plant communities, especially
for the structures of bacterial community. The differences between mudflat and plant communities in soil bacterial species
composition and relative abundance, and the differences in bacterial species composition between soils of Spartina
alterniflora community and those of native species, were much more. (2) The microbial community structures of different
soil depths in the same community were similar, with differences less than among different communities. the significant soil

microbial diversity differences existed in the five communities in surface-layer and deep-layer, but not in the middle-layer.
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Overall, plant species had greater effects on soil microbial community structure than soil depth. Compared with native plant
communities, the species of soil microbial dominant phyla in Spartina alterniflora community had little difference, but the
relative abundances of some dominant phyla changed significantly, with differences in the functional groups of microbial

communities.

Key Words: coastal wetland; soil microorganism; high-throughput sequencing; Spartina alterniflora
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Fig.1 Diagram of sampling points in the study area

1.2 FEACREE
2020 4F 8 H  ZEERIAR XA O X A IRTR BOGIME(MF) H ALK FLRETS (SA) REBREVS (ST) Eh HimsE it
7 (SS) FEAEHETE (PA) 1) BT 1 B 73 53l 50 R A5, B S 152 1 mx T m RETT 4 A, AT M A ) V%
fE(ER 1) 5 SE U R 5 2E B M N RTR & R A I 23 R 4 0—10 em (R)2) (10—30 em( T1)Z) 30—
60 em (IR)Z) 1 LK, PRAF T 258 T UK PRIRAR b, T B30 ORI b, TRIINRAE 0—10 em &L 135
oy, PRI E e, T S K, SR ] DDS- 307 HLSF AN L R (K
1:5) 4R IR B R e B SR S AR R B0 25 i - A A I 2 - 398 8 A DR , 378 3 4 A 430 s 4 1
SR B AR BT A O BE VR A 1 SR

Rl REREFRER

Table 1 Basic information of the sampling points

FEHIRAIE a2 32 10 i

HE 2 7 Plant characteristics Physical and chemical properties of soil
Sample types ﬂﬁJ;’ii%i/ fﬁ])ﬁk 0, %i%/ SkE/% /% SATHLER/ BAR/ ISy %4

(g/m*) i=i/m (g/m’) (g/kg) (g/kg) (g/ke)
MF — — — 1.37+0.10a  30.20+2.22¢  4.40+0.50b 1.73£0.19d  0.28+0.05d 0.69+0.05a
SA 1280.81+15.80  1.75+0.11 100 143+0.09a  31.52+0.57b  2.04+02lc 7.11+0.63a 0.52+0.06b 0.69+0.01a
ST 34.16£6.60  0.67+0.06 30 1.27¢0.04a  36.70x1.23a  391+0.86b  5.34+094b  0.66+0.04a 0.63+0.05ab
SS 215.30+12.90  0.32+0.03 40 1.36£0.04a  27.36x1.98c  8.02+1.66a 3.49+0.50c 0.28+0.07¢ 0.60+0.02b
PA 754.04+24.48  1.05+0.31 100 1.32+£0.12a  38.33x3.69d  2.30+0.87c 5.49+0.75b  0.33+0.06c 0.57+0.02¢

MF; IR FOGHME Mudflat; SA . B ALK FERETE Spartina alterniflora ; ST BEFLREVE Scirpus triqueter ; SS ; £ MBS FEVE Suaeda salsa; PA . FERETE
Phragmites australis ; /N [R]/NE F-A: 37w [a] —F S [R] & 1] - S B4k 1 i 22 5= . 3 ( P<0.05)
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TR BT SO A A Y S 223 Qubit FlI qPCR 22 2, SCEA 85 , 4] NovaSeq6000 #:47 FAILIMF

X I AR B REAIE 1 Reads AT DFEAS B 5 AGKEE , 28 Tags i U8 | B & 7915 , 19 206 W08
X A FEA A RCBAE AT OTUs JRISHIYIFN 7328 500 , I e S b i B TAE AT RBAR AL Y BRHECA PR 2
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1.4 HEab iy ot

YJ%) B (Shannon) | Simpson Z2FEPEFE R Al FEAE 5 BUAE W) 2 FEIE RO F5 K0, BE VR 2 R B, W) o0 A
FEIA] FREUERR . OTU 34 H 4544 (ACE | Chaol ) 7EA= 4524 h g FRAR W Al B8, vT LIPPAS RE it b A )
REEIE R E . REKE ZHEFEE(PD whole tree ) FEEU AR N WIFP YRS OC 2, 15 BB UL I b vt
HEA T SR AT 10 22 S K

i Qiime 1.9.1 TFEYFI %L H ( Observed species) ,Chaol , Shannon , Simpson, ACE , PD whole tree $5%% , il
JFREFR L ( Goods coverage ) , FIFH SPSS 20.0 #E47 H R 2 77 227047, M FH Python i 5 MR 45 FAPROTAX ¥ 1%
HEAT AR YIRE IS DO RE TN, A R 15 5 58 8 OTU FARARI3HT (PCoA ) . F L4343 # (PCA) , FIHH Origin 2019
SEAER

2 HRES

2.1 IECE YRR A BRI

Xof A A SR T A R, S X B RR LIS 91197 4% tags, Zoad TP 34915 3] 83488 A /UK
W A AT e B Gk 64734 55, A RIK 71.29% o DL 97% W — B ¥ FE 5 B 25 il OTUS, 175 3|
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http ; //www.ecologica.cn



2340 JAE = 43 %

TR 6 HARRKRER FERRE

9.

1806 A 1125

\/
A 4

EhHIRERE PR

.

1766 A 1251 2053 A 1369
2

o & ::

W W

B2 FRELERXRMEY OTUs 4%
Fig.2 The distribution of microbial OTUs in different soil layers
MF ; JiAJe B e Mudflat; SA ; H ALK ERETE Spartina altemiﬂom;ST;ﬁﬁﬁ% Scirpus triqueter;SS;ﬁZﬂﬁﬁlﬁ%ﬁ% Suaeda salsa;PA ;73T
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B, HAEER M B V% P ARG T2 B B SRRV L S AT B ( Campilobacterota) FEUFFEE T AR
1] ( Desulfobacterota ) 7EJRYE FUOEMEAH X B2 fi im , BRAT T[] 4 25 T 1) 70 £ sz A v AH T 1 B sy, 7R L
AEK B FNAE BTOCRE AR F B2 25T HAB VS , MBNT15 7E BRI P8 AR 32 B e o

J5T FAPROTAX ZHREFUMZE IR (18] 5) KB, Jofa0t A 37 5 f 8 AL G A AL S8k i AL /e i s Ak
B PR ER 30 Jir S T E AR b T ALK BV 5 BV A R ER I I o A WK A IR 3 Wi <54 ) R 2 AR v
TAEEREE WAL ER VAR ] 3= 24 vh TR BOGHE s S 3R DGRE A 37 OGE 5 38 S VE F 24 b T3 il
MR RSB Y e 7 B WAL & W A IR 3R o0 D5 SR e R AR T &5 R TR R R VR . TE
PCA F3frrbr, I Ue B G AN EL AR K ROV R B S0 O H 0, S WA 95 D REARAL, A - R A RE T R b mai 3% | P
FEREE A YRR DI REARL
22 HIERUEYIREE Z R b

FETFIRPE5 3, 3 AR RS I Y 2 A MEFE 80 (36 2) . 1 Shannon | Simpson #6820 1] LA H 36
J2 S BAER RIS A W) A R T A AU P R SRS R U E ) S E RN
% RE T EARKRREE MR Y 2R AR IR BOGIME B LA N S M R R IR R R 2
FEVE R 5 T RIZ MUY e T B ALK B KO 25 1M E Y 2 MR U R 2 e

TRV BOGHE  Eh b BIEE B VR A Y £ B BRI IR Z>RZ > )2 BARK B SR B R R R 2 145
A 5w B e, BRBE RIS IR 2R Y B TR ZNN, HRIEE AR 2R DI+ 5
JERFARRE ., RIZTHOPEY S RN S IR FOERE > B ALK 5> Eh Ml > B 5 P2 e
TR BOGHES 2= > RS B ALK RE > 30 3% | 25 S BRI ) 22 S A 35 s TR 2 - 3 vh R Ul RO M > e R > B
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Fig.3 The distribution of microbial OTUs in different communities
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R 25 5
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BE A SRR MRS AT RES | BIREVEEFT PCoA 4MHT (1 6) . Unweighted Unifrac -4y 2 I 0 i
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Fig.4 Composition of soil bacteria and archaea and phylum level species composition
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Table 2 Diversity Indexes of soil microorganisms
¥ ; . vy ; PD whole S e
YR H Shannon 54  Simpson 8%  Chaol #§%k " v e IR B
25 . ACE 8%k tree F5 4L
Observed Shannon Simpson Chaol ) Goods
Group . K . . ACE index PD whole
species index index index . coverage
tree index
#)7 MF1 4523Aa 9.588BCh 0.992Bb 5180.496Aa 5309.926ABa  314.216ABb 0.978
Surface layer SAl 4347ABa 9.965ABa 0.996Aa 5134.69ABa  5290.54ABa 309.325ABa 0.978
ST1 3380Bb 9.162Ch 0.993Ba 3884.666Ch 4003.661Ch 255.94Ch 0.984
SS1 3860Ba 9.393Ca 0.992Bb 4406.524BCa  4535.826BCa 287.065BCa 0.982
PA1 4649Aa 10.2Aa 0.997Aa 5307.777Aa 5422.237Aa 334.404Aa 0.979
)z MF2 4452Aa 9.648 Aab 0.993Aab 5068.503Aa 5189.714Aa 316.983Aab 0.979
Middle layer SA2 3730Aa 8.911Aa 0.981Aa 4309.529Aa 4444.865Aa 284.181Aa 0.982
ST2 3895Aab 9.549Aab 0.994Aa 4465.734Aab  4591.2Aab 291.193Aab 0.982
SS2 3721Aa 9.346Aa 0.994Aab 4245.186Aa 4392.509Aa 279.616Aa 0.982
PA2 4145Aa 9.619Aab 0.994Ab 4753.864Aa 4887.325Aa 316.717Aa 0.980
Rz MF3 4718Aa 9.875Aa 0.994Aa 5287.162Aa 5429.106Aa 346.786Aa 0.979
Deep layer SA3 4047Ba 9.414Ba 0.992Ba 4667.271Ba 4808.736Ba 297.972Ba 0.980
ST3 4312ABa 9.863Aa 0.996Aa 4954.993ABa  5071.314ABa  301.047Ba 0.980
SS3 3962Ba 9.485Ba 0.995Aa 4562.006Ba 4723.71Ba 298.526Ba 0.980
PA3 4001Ba 9.562ABb 0.994Ab 4594.606Ba 4724.803Ba 300.528Ba 0.981

A H 1,0—10 em £)2;2:10—30 cm +)2;3:30—60 em )2 ; FF R R E F R R R — B R R YA ) 22 57 835 (P<0.05) , N
) /NG B3 ) — TR v R [R) J2 UK R 22 57 . 3 ( P<0.05)
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