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Effects of Spartina alterniflora invasion on environmental microbial community and

Meretrix meretrix aquaculture in Nantong mudflat wetland

Li Duo, Wang Yiwo, JiHongjiu, Chen Yusheng, Zhao Yongchao,

Zhao Yonglei, Chen Shuyin
(Jiangsu Marine Fisheries Research Institute, Nantong 226007, China)

Abstract: This study investigated the extent of environmental changes caused by Spartina alterniflora invasion
in the intertidal mudflat wetlands of Nantong, identified the key environmental factors shaping microbial
community composition, and analyzed differences in microbial communities across non-invaded, partially
invaded, and fully invaded zones. Using 16S rRNA gene amplicon sequencing, we examined the structure and
diversity of microbial communities in different areas, and assessed the impact of S. alterniflora invasion on
Meretrix meretrix mudflat aquaculture. Results showed that the invasion altered the original sand-burrowing
habitat of M. meretrix, significantly reducing temperature while increasing salinity, dissolved oxygen
concentration, nitrate concentration, and ammonia concentration (p < 0.05). Although microbial communities
exhibited structural changes across regions, these were not statistically significant overall (p > 0.05). However,

significant differences in diversity and abundance of microbial communities were observed between fully
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invaded and non-invaded zones (p < 0.05), with increased abundance of Desulfobacterota and decreased

abundance of Acidobacteriota(p < 0.05). These findings suggest that S. alterniflora invasion negatively affects

M. meretrix by altering environmental and microbial conditions, leading to a marked decline in its population

within the invaded areas.

Key words: Spartina alterniflora invasion; mudflat wetland; environmental microbial community;

environmental factors; Meretrix meretrix aquaculture
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Tab.1 The degree of invasion of Spartina alterniflora in different

regions
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Fig. 1 Schematic diagram of sampling region division

HERE A, B R AR AT SR R TR R i A8 R AT I
R, BREMER 3 IR MHARE DL B R
% 3 ~ 5 min J5 ¥ 8 £ -80 C vkAE PR AR, T
Ji 8L 16s IDNA v4 XY . A AES R ES
TRAF T ARSI YE QR A BTS2 6 35043 17
HWJHAY ) (GB/T 12763.6—2007) #E47 .
1.3 BEALEE

FRAL PR 1 I 5 55 BERE 5 0 R AR R 25
1, BAEbREE 3. R BRK Y I B
(7). #HFE (SAL) 1% i % (DO) F H YSI Pro
SSD I, + e (pH) I 2K pH 1t
B 2 ; WA AR R (NOS ) . Rk (NO3 ) Al
# ( NH}) | | LACHAT QuikChem 8500S2
it SRS A3 BT ASOI E 5 Ak 257 AU (COD) 2R FH ik
P AL PR I I A2
1.4 & ey
1.4.1 #£3 DNA 235 PCR ¥ 3. 44k

K Fl SDS-CTAB 7 X 4 HEFE & 19 5L A 241
DNA #k 47 $2 B, i ] NanoDrop 2000 435 Ji&
THEL I DNA 4 Bk B, 91 R F 1% Wk B g
HPERE E L TICRS BT B B DNA Y S22k, 4551 8
TN, S SRR, TE W CHE R o e BGE
K120 DNA B T B 04, HICE/K B 1 ng/ul
17

VIR B 5 1) DNA S #H, {# 47 A barcode
B 45 5 1 51 %), Phusion® High-Fidelity PCR

Master Mix with GC Buffer Fl /44 = £f H X 1+
HERE Y 16 Sv4 IXIRFEFT PCR 9734, Horp 1 if7
51 %) & 515F:GTGCCAGCMGCCGCGGTAA, T
W75 1410 806 R:GGACTACHVGGGTWTCTAAT.
K 2% e BE T R 5 K FL UK 6 PCR P2 ) kA 7
R, % B AR S AT P Im T
142 X EMELE LA

i 1] NEBNext® Ultra'" IIDNA Library Prep
Kit 3 PR30 G E A7 SCE R i, WA i A ) SO
#E4T Qubit F1 Q-PCR & ft; FF CPE G 48 J5, fli
NovaSeq 6000 #E47_FALIIT
143 Z3BLIE R MATEH

H4iE barcode FEATHF 43 AT BAHE i 1Y IR 4
A5, I 2Bk barcode A5 4, fifi J5 i if FLASH
BAEXE R1AR2 P90 BUIG HEAT DR . X PR )
Tags #E47 i #, 5 %) Clean Tags, F#E 17k & 1K
b g, 15200 TS 20 o A RCE s .
DADA?2 [#% M 5 15 1] ASVs( Amplicon Sequence
Variants) J¥ 41, I %F 51~ ASV i I 11 5 Il 25 4
) Naive Bayes /-85 A T P .
1.5 Bdlskbr

fifi Fi] SPSS Statistics 22.0 % X 12 56 % 4
TT# K g it o, 1 Qiime 2 B4 T4 3
T A A 38 K AR SC A W 2 R SR A AT
S50 v 18 I Y T A AU R IR A R 5 I
1 P45 A 7 %04, 1 Canoco #1456 i RDA
(redundancy analysis) 7387, #R T BEVE 25 40 55 30 1%
PRI ] e A G

2 HFR5HE

2.1 4R
2,11 RENAR R 3R R IR T A KL
D 7 AN [N AR X sl s 1y A R, e it
5 25 XSSO AR KR O (6 2) o th FHESE
SR X H RIS 58, KRBT IR, Itk
SR . R ER, RAR XS5
K. 5EmE. e AAERY B ER T RTEENR
XFSER NI X (p<0.05), FLE | % B ES
FRIEENZ X (p<0.05); K N2 X SCIEAFT H
ML 95%, stk B E AL TR A ] BT
M, HAK % B A B AR K BN AR Y



248 % F ® OB A F

=
i
wn
o

F2 BREHERKBR

Tab.2 The growth status of Meretrix meretrix in different regions
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Tab.3 Sequencing results of 16s Amplifiers in sediment of all regions
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Fig.2 Chaol index dilution curve(a)and Phyla level cluster thermogram(b)
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Fig. 6 Phyla level relative abundance of all regions
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Tab.4 Detection values of soil environmental factors in each region

S FEfh2
A B C

T/C 30.5+0.09a 29.8+0.06b 28.10+0.12¢

SAL 27.61+0.28b 28.95+0.26a 29.46+0.36a
DO/mg L 7.29£0.36b 7.35+£0.26b 8.69+£0.27a

pH 8.40+0.00 8.34+0.00 8.32+0.00
NO; /ug-L” 0.012 7+0.002 7 0.013 70.002 6 0.015 1+0.003 6
NO; /ug L™ 0.086 120.002 6¢ 0.115 0£0.003 6b 0.157 0+0.002 6a
NH /ug L 0.001 1£0.000 059b 0.001 47+0.000 1a 0.001 45+0.000 076a
COD/mg'L" 2.6+0.077 2.65+0.057 2.590.1

H: [FATEUE (mean=SE) "HAR AR /NG B3R 25 57 i 25 (p<0.05)
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Fig. 7 Correlation analysis of dominant microbial
communities in soil and dominant environmental

factors
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