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CLFEREE MEPEEARE, WL T 315832; 2.7 K% BSEHFFEE, Wil T 315832;
3HNTASYEA & MRERN THORE SSLGE, WL 773 315832)

FEE: AR IUIE ST IF IR R K A B A2 7 B 36K 3 IR Wt B LR R Fo il R & A BETA 4G 20
R 5A, KT 16S IRNA A 69 58 20 R R, WRBRYIRZEE T & AR RS LA
TR FEEABENMOIE R RZARTHoN. EREAW: ZHRAFALRREEZLRYNOED
BAESHNITESTEAERFERAY,; NMAKFLE ZHERFIALBRELEAAIREAN. )
TR MNAFEATT, WKFLE KBETEAARETAN. FIRMAARNRRARR; BKFL i
RFEALRBIT A 3 HBENFEA T HZFlFH. EEE S ERESHINMDS)EM, ZiL
RFEMIFRARY 5 FERARY F AR £ F B E(P<0.05), 5&EZF HAM. TAHHH(RDA) L
Mantel 4 30% B, %+ AR 23R T €36 pH. & RWNH, -N), & A Pk (TOC)F= & 5
(TP). AAXBRABEAMFFE NMAL POEMARARNE LR FoIMmLRRE RAAETARE
5 pH.NH, -N % £ (TN)F= TP 2R F 40X (P<0.01), Z VIR E B 5HRILE F U AR FMAE. A
IAPHL AR ARG R B E RN, T A AR TR K 0 IR M AR 2R b e 2 BRAR R
KR FRABE, ZRKRE, TWRY; BKFEEK

FE 2K S: X826

Fifi 2 AT TR £ 0 55 2R 04 32 A AR B Y
Himthive, \%E ., EL4400 FLANEXTER (litope-
naeus vannamei) FEFMBLE LY K2, FEHR K
WFEZ a0, MR EKE AR | IRbRHERC:
VT HEFE I A R R SR A R [0 @l 2 — . AT
T ) P AR b - X8 75 e i34 T A RS W
FORE e K FR0H R /K AR A PR —Fh B ZE 75K
HAt KK (Spartina alterniflora Loisel)/VE M &
HiHi DL AR AL RS, BT . b
R, EREA RIS R, IEIR
SRR, APt n] VR AR, H bk A T
IKFFFE K N T . B AR ELE AR R i
Wy SR R ) 3 A BRAL A T, 3R T s I £
HWIRIREE Y. SRR, BARK AN

XHRFRERD: A

XEHS: 1001-5132 (2023) 03-0001-09

W TP EACHR I A A 2
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S TCRNAEY L IERSE. B, T NHAER
WA HUBRAN U0 B AR AR FE R S8 1 D) REAR 5218 i
W2, i, AR ATEEAL & & 2SR
WK BRI KSR T 2N, K
72 B e o R A LT R AL 1 ) B ok
FHO. PEH BN TR R R E H RS L B AR
B, FEA TR AR
Wi, ERER M P AYLTCY IR, it s
BRRY, SR, WA SRR
FhiEARr=AE Wb, FERRAEPTHbERIL 220830 . v AR
RE IR A0 A F AN S BRI ASE 7 A 5 58 ok,
A I H (Ammonia-Oxidizing Archaea, AOA){E
HARME BB L F LA s, k25
A% 8 000 £, RaHusk b w2 Sty
A TR B AR = ) S 2R A R SR |
FRWBRIETE, BENE S SREIbIE SRR i &
REGAC AR Y SR RS, W FRIEZE /R
FIBK A IGYerh g E R .

IR oE AL FRIE K FETE K BN iR R
Hl R R B2 A A, AR SCE R E S
ST RN DU A AR 2L . AP B
S5WERFIHERR, -5 C. N faik
AH SR S BT TR A= HE e T I RS AR Ak,
AW TR ZE N TRt Ve, S A TR A B 57
TR AR AR Y.

1 #EEFHE

1.1 ARRRAEZFRRBPRE

ALK G TIR A FWHT T R i
R A BR 2 w) # FL 40 3 % I R 58 3% (N29.72°
E121.86°), XHEFFRIFHI 58 7375 kg'hm?, H3#
SRR KHE R KDL, [ 5 B I —5 50 i
RAMUIEN T Rlk, 55— Zug &t V2%
WOR R A KA T, AR F2 7 R K 1)
MEAER, WA TIBH HRAX(E) . HFEIX M)
FFHX(0) 3 MR, GANRIBCRENIEYRZ
(S)  HALKEARFRR)AA TIEHLRIZ(D) 3 M AL,
B E 3T, RIZDUEW K 438 B
T 2em WEYLZ; BRI IR /KIS
A6 B 25 T A Y8 3% 1 8505 (3 000 r-min™', 5
min)f33); WRIZDTEW K AR HLLT 40 em (Y

TeARIX. ISR 5 PR A7 T -80 CRMRIRIKAE, H
EX Y
1.2 RAY RIS ARN E

DURRH) & 7K & (moisture) H T E M E; K+
S iRG, RS, M pH T CRigEREHI
15 LIEW pH EAVE DTN pH AR, THASZE(NO; -
N)RIERAVR(NH, -N)SRH] 2mol- L KC1 121254
) PRV S R Y (i R W b (b A 2 s
DU A 5 R (TN R (TP) & 12 F R 1 fit
(Smart Chem 200 Discrete Analyzer)#tfTllE; &
FHLIR(TOC) & & R H BRI A A A T .
1.3 DNA 23, PCR ¥ 3 & %@ 20 5

FREL 0.5 g IR EUTRW), H FastDNA +A£iR7)
£(MP Biomedicals, OH, USA}ZH( DNA, {2505
PRSI 4S. ) 16S rRNA A V3-V4 X 5]
¥ 341F(5'-CCTAYGGGRBGCASCAG-3")#ll 806R
(5'-GGACTACNNGGGTATCTAAT-3")i#1F PCR ¥~
W, PP H Takara HE N DS ) S A7 ik,
NanoDrop ME & EM4LE, SFEiREEHHEE
P (llumina, USA)F-G3#E 1.
1.4 IMumina $3& 4 2

JFAAEEFIH QIME FARVE T /T, i iEAl
PHERR)TY . Kk SRS, S A8y
P 3 AL RS H T/ T 20 OIEE,
¥ KT 300 bp B9K)FFY, SRJ5H UCHIME £Bgik
A&, F UCLUST 7E 97%0AE A K EE 2 A 45
FHVEHIT(OTUS).
1.5 &t

T Illumina OTU £, FJH R &5 (version
3.6.3) T EEMEME o-ZHEMETRE, R ER L
% (Shannon diversity), Chaol $84; ikl J/KF
(FEXFFEE>1%) « DAY FEEE>1.5%) 0 TR R
7%, FIH Origin (version 2018)& il HESAEIRK; 2
SO MTBRTER PRRIRPRIESDS, 395 K 7 2
534 (One-way ANOVA)SE; ik H /KF i =
bt o TR A & SR e R HE AR I A
“vegan” B IR & 24 RE A HT(NMDS), L
BRI s DU T RS 22 5% {8 “pheatmap”
A2 AR SV E IR (Heatmap), 4387 2 3T A
PR SIS F R AE M, Rl TR AT
FUIREE K FE T TUAR T (RDA)FI Mantel #5545
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2.1 RREMLERARBEBAMNR

P45 R (R DiBrR, &AL DUEY pH Y
2590tk RPN T pH HEB.0)ETEZ
(pH=7.53) Fl V& )2 (pH=7.35), {H#[0) £ 5 A B &
(P>0.05). LA+ NH,'-N . TN I TP & 230
EESWRSTRE, HRKRAREENS B RE
T T B AR K H XA R 2 00 % 5 (P<0.05);
BRI NOy-N & EE TREMRZ, H
B EBEAR, HAANLETREER(P>0.05). M
FRTE) TOC & & W38 T HAb AL S (P<0.01).
F1OMIES  REAMELEARRYRBEFHES

e EIKFiN K18 (Entry)
#z+ i wEL
pH 7.69+0.04%*  8.10+0.29% 7.19+0.38¢
NH,-N/(mg-kg") 185.81+11.95 54.16+51.47° 5.8442.16°
NOy-N/(mg'kg!)  0.3240.03*  3.0544.76" 0.15+0.01°
TOC/(mgg")  2.33+0.16° 18.8246.45° 2.10+0.68°
TP/(mg-g™) 2.2840.46°  1.0740.10° 0.33+0.10°
TN/(mg'g™) 1.66+0.19*  1.30+0.08" 0.66+0.10°
RHI T rr ) X I(Middle)
#zt il wEL
pH 7.4340.20°  8.1240.19"  7.38+0.25%
NH,-N/(mg-kg") 90.2449.29% 65.41426.54° 7.39+8.83¢
NOy-N/(mg'kg!) 0.20£0.01*  0.974#0.52°  0.17+0.02°
TOC/(mg'g")  1.7240.06° 33.84+10.88* 1.65+0.19°
TP/mg'g!)  0.65£022° 0.56+0.04° 0.37+0.05°
TN/(mg'g™) 1.09+0.06°  0.75+0.06°  0.44+0.06°
P K X8 (Outlet)
#E+ i3 wEL
pH 7.54+0.02°¢  7.78+0.14™ 7.49+0.31%¢
NH,-N/(mg-kg™") 111.60+11.24° 54.70+23.35° 11.15+10.81¢
NOy-N/(mg'kg!) 0.2640.04°  1.34+0.60° 0.16+0.02°
TOC/mg'g!)  2.9941.06° 342249.93% 2.26+0.74°
TP/(mg-g™) 1.05+0.14°  0.54+0.06° 0.39+0.05°
TN/(mg-g™) 0.76+0.06°  0.46%0.05% 0.26+0.06°

VE: SO R PR, n=3; SRR ) % B
(P<0.05); T[]

22 REMLERBRYEEHBLERS ZHREL
FETUURWE T OTUs JE1T Alpha ZHETES T

(F 2), MEAKTRARZN XA TR Chaol F8%L

Al Shannon FEEFEIGIEESE. TN XKIRZDIH
Yt A Alpha ZAEME B2 T R 2 R BRILE
Py (P<0.05), MIFE H DRI AR bR .

F2 MAYHEEESHEREY

LREPEOR KN X8 Entry)
FEL i wEL
Chaol 57.6745.77°  53.67+7.37° 113.67+41.97°
Shannon  5.30%0.12° 5314024  6.21+0.63"
L REpE R rh 8] X dg(Middle)
FEL i wEL
Chaol  75.33+11.85® 65.00+20.52% 113.33+14.22°
Shannon  5.8340.13%®  5.47+0.32%®  6.2440.33°
REHE FEoK R X 38(Outlet)
#E+ bR+ w2+
Chaol  85.00+£33.87® 104.67+41.36™ 78.33+15.70%
Shannon  5.95+0.45®  6.10£0.51®  5.62+0.45"™

B 1)a W, BADKE A TRty b7
TEMTRAY 7 ANT12E, A% RN T ) (Crenarchaeota) |
J "W P& 1 ] (Buryarchaeota) . 4 7 F# [ J(Thaumarcha-
eota). ZNPFEHI J(Nanoarchaeaeota) ., By 3friifs iy b
I"J(Asgardaeota) .Hadesarchaeaeota Fll Diapherotrites.
Horp, SO TR T DRSO ATRE, 3t
7 80% . SRR IEES AL AR R HL TR
40%L) b, MRFRITEW R JROAEXS F AR %
ERRZDIEY), HERIHARZEP>0.05), Mardr
1 R IFAH RL(P<0.05). EA XA s b ) )
BT B BB 25 R(P>0.05).

TE KX TR AR E G — 2 0 BT, i
1(b)I W, FEAFER Y THZN (Bathyarchaeia) . H ¢
% P 49 (Methanomicrobia) . F4E {4 (Thermoplas-
mata) . MAHZEFR 49(Nitrososphaeria) . i 4K
(Woesearchaeia) . 131 T# 49(Lokiarchaeia) F1¥L T
T 4 (Odinarchaeia) &5 . R v 78 201E 4 250 5 1)
PE3ATa, PR B F B 47%. B
A PRIEEAH S A A KA E], {HZH )22 R
FHA W (P>0.05). ALASEEHATER PRI H i
AR B B2 TR 2R Z DU (P<0.05).

23 FRRRAAY & B FFE LA T

X} & DXL TR i AR TR R S
4 R (NMDS)/r 4. B 2 BT, AR AN
XIERIMT, AN XIS TR AR R 2
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O ] == =
80- . 807 4
I o [JOther

,Q\q I Diapherotrites Sy 601 [l Odinarchacia
'ﬁ( 60 [ Hadesarchacacota X [JLokiarchaeia
fr [ Asgardaeota H [ Woesearchaeia
= 0. [ Nanoarchaeaeota po 401 [l Nitrososphaeria
= [ Thaumarchaeota z [JThermoplasmata
= A Euryarchaeota EZ3Methanomicrobia

20 [ Crenarchaeota 20 [JBathyarchaeia

0
SE RE DE SM RM DM SO RO DO
TR

SE RE DE SM RM DM SO RO DO
i)

SE: AXFZUUEW)(Surface seidiment of Enter area); RE: i N\ XARBRUTEMW)(Rhizosphere seidiment of Enter area); DE: i
NKIRIZUUE W) (Deep seidiment of Enter area); SM: H1[a) X % 2T (Surface seidiment of Middle area); RM: H{a] X HRBRIT
BW(Rhizosphere seidiment of Middle area); DM: Hi[a) X {R)Z2VIAMWI(Deep seidiment of Middle area); SO: it Hi X FZUTE W)
(Surface seidiment of Outflow area); RO: i i IXARFRIIEM(Rhizosphere seidiment of Outflow area); DO: i i IXIRZIURY

(Deep seidiment of Outflow area); &l 2. [& 3 FlEl 5 tHIH].

1

F(P<0.05, R*=0.23151). HETHRZIIRY), #2
AARBRTURR A S A AL B

0.6 Stress=0.1217
*
m SE
04 O RE
A <& DE
o ® SM
% 02 O RM
1) A * 4 DM
£ ko ) o (230
§ 0.0 F - A RO
n o) ® DO
© *
-0.2 o
<o
_0.4 1 1 1 1 1
-0.2 0.0 0.2 0.4 0.6 0.8
NMDS axis 1

2 EESHRESMARYLEEESH
24 ABMEEAHRELSHERATFHMEIX AR
IR v () PR SG R - A T R T UR
Srhr. B 3 0T, RIZTURYFRBRITRY 52 31

| |
0.1F [ ] P
NH; TP fea | © ©
: A < ® & | ESE
0.0 ORE
.
TN o ODE
g 4 q * ® SM
A -0.1F pH ORM
~ TOC ¢ DM
A SO
021 NO; ARO
@ DO
-031
1 A 1
-0.2 0.0 0.2
RDA1
3 MBYHBEEESHRERTFHTRSH

B R T ERBEBE K FEMRAKERE FEE

B RO sZmEek, TP #1 NH,-N 52015
2 EAHRE(P<0.05), TOC Fl pH SHRBRUTE W) & i
FIEAHR(P<0.05). IR 2V Y2 7558 R/K B0
BN, RGN T I0 B,

A7 EIRANHRE T DO Y R EEE ST BN
FZ BB SRR, SR IR AL,
1 Mantel £55%:(Mantel test, EHKE=999)7 17 #HH,
W ARE F 24 pH. NH,'-N., TOC Fl TP S35
Al F-H952IR(P<0.05) (3% 3), X 5 4 B9 50Ar 4 Al
—E.

*3 HEBESHRESETFRXE

BT HEELH R
Mantel r P

pH 0.581 <0.01
NH,"-N/(mg'kg™) 0.383 <0.01
NO;-N/(mg'kg™) 0.094 0.254
TOC/(mg'g™) 0.451 <0.01
TP/(mg'g™) 0.393 <0.01
TN/(mg'g™) -0.101 0.891

T AH R AEIUIE] (Heatmap) 43 BT BRI K X3
PR T IR A2 (& 4). TOC 1EATE
WGP E SR BB SE, H5RNTETT. B
BB ] R B RIS R T A 5
TR, T BET 15 NH, -N FINOy-N 25 #EH
FAHSE, T TR ARG S NH, N 25
BER A, T IRNERIE AR S pH .
TOC 1 NOy-N 2 BFMIEMHRE, 5&ENHET AR
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BTSRRI 5 TP SR IEAH K.

TP--025-0.32 0.31 0.03 024025 ~0.15-0.35 . =

039 0.05 -0.13

sk

#k < .
TOC- -0.25 0.60 0.00 -0.19-0.28 056 0.01 _g 4q Correlation
1.0

TN--0.24-0.18 0.01 -0.16 —0.11 —0.22 0.03 —0.25 0.08 -0.15 -0.08 0.5

ok sk 0.0

pH-—0.13 -0.12 0.19 -0.21 -0.15 —0.01-0.27 0.20 -0.23

0.57 0.63 05

; _ * *k _ _ _ _ _ . — - _
NO;-N- 033_0.43 0.50 0.02 —0.33 —0.34 —-0.36-0.28 0.58 0.01 —0.35 1.0

¥ 010 —0.20-0.18-0.16 ~0.24_ == 1 0.20 —0.19 -0.11

NH/-N-~017_ 4 ~0.54

H @ & @ 6 © @O O O 100y
(1)Crenarchaeota; (2)Euryarchaeota; (3)Thaumarchaeota; (4)Nanoarcha-
eaeota; (5)Asgardaeota; (6)Bathyarchaeia; (7)Methanomicrobia; (8)Thermo-
plasmata; (9)Nitrososphaeria; (10)Woesearchaeia; (11)Lokiarchaeia; “: P<
0.05; *": P<0.01; *": P<0.001.

B4 RBIIMPAGENFE>1%)5MEREFRIHEKERE
25 REMATAFRZFREBHAELARZLS I

RETHMEX AR

R T AR Th 25 C. N JERDIEE
W, % A [ AL A TR B B AR TR
(AOA), K IUIEHIIRRY b A R AAAE T
i bk £ 4 B (Nitrosopumilales) . AL ER 4 B
(Nitrososphaerales)FUIE A LT F# H (Nitrosotaleales)
3 AH Ho, s bORER B bt Ra Sl
W, OIEAEALER TR B A A AT 1A 5 BT
B A 2 B XA KF 71 el W, %
RN CRAT TR B fAEXS 3 B2 5 I A 2 (P>
0.05); MEIZBIHRIZHHEE 7 10] o] W, LR PR
PR H BRI R R>S>D e, Hoip, RM 3
=T SM Hl DM(P<0.05)(I] 5(a)).

H KP4 Hr A [l 6 s AR 7= HE e o v i)

40
16 4 _ (@)
35+
14 = = H
— —
- . B 3044 = || —
R 104 . —] DNlitrosotaleales 254
Y letrososphaerales ﬁ(
H# mNitroso umilales 20
gl - pumilales 3L
= __ Bs)
< 6+ = =
4 104
2 l7| S
0 0

SE RE DE SMRM DM SO RO DO
2]

% 5(b)), FEALREH L/ \FER H (Methano-
sarcinales) . BB FE H (Methanomicrobiales) . B3¢
FKPE H (Methanomassiliicoccales) . BBl pa H (Me-
thanocellales) . H%¢F 1 H (Methanobacteriales) . #4
J544& H (Thermoplasmatales)F1 Methanofastidiosales.
Horp, BB /\EEREE H A LER A H A7 H
et . AT G B FE, HS
P2 B E ol TR AEAS ] X AUAS [ 67 25 22 e AN IR 2%
(P>0.05).

T Pearson ARSI TR A A TR = H
St ity TR S PR A A ELOR 2R . Mantel 45 55 (Mantel
test, EARUE=999)73 A1 £ B, @A AL b I AE T
4545 pH, NH,'-N. TN #l TP 5 W25 FAHE(P<
0.01) GE 4), W UWLF=H Gk R 4510 5 & IR 5
THITC A

F4 SEMHENFREAESHERFHEXME

FRHIA T AN I ]

Mantel r P Mantel r P
pH 0.700  <0.01 0.094 0.332
NH,-N/(mg-kg)  0.551 <0.01 0.114  0.251
NO;y-N/(mg'kg') -0.167 0.743 -0.185 0.776
TOC/(mg'g™) 0.662  <0.01 0.150  0.258
TP/(mg-g™) 0.630  <0.01 0.151  0.183
TN/(mg'g™) 0.205  0.135 0.087  0.327

3 it

3.1 AL B TAEACRE T B
WoR R, NAnER IR K &R B

FUS BB > Sk 1.8, 1.6 fil 1.7 mg L %),

SE RE DE SM RM DM SO RO DO

U

Bs5 HfmffUHE@M™REEEb0)EBKFHEXNFEE

(b)

H
-Methanofastidiosales
DThermoplasmatales
DMethanobacteriales
[ Methanocellales
[_JMethanomassiliicoccales
mMethanomicrobiales
mMethanosarcinales
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TN et e Ak 37 78 R /KR 224 iy 32 A Ah 3 5 5
22— AR, WRA X BRI, NH, N,
TPAITN S 2 RIS HeEtiA R
HiAbFR TS KK FRIE K, BREEIT K,
TP. TN il NH,-N (& 8el, mgsmh s g
) AR AR VR b AV FH ) B B AR B, 55—,
TPV N TR Hub) B B2 R oy, A4 KAk
AT s >, BAR KRR b R 4
WK A ] R P A B RS BUAR PR TR W h
B, HEFRITRER TOC &8 R 2 s THEH
RIZUTE(P<0.05). R A YA o] LIE AR 2 R
R, TOC SEA LT AR, #E— bR bR
TR AR, eAh, AR AR BRI
KB EFRE D BT 5 A Yt AR bR
P, SRR BRI H Y R R SRR,
32 RBEMEBABREER 2H BRI 5 EERE

IEX A

AW LS R FEN, 75 ALK AR IR Yy
ST T T TR AT S T T2
(E 1(a)), X522 e At oS 20 i g 34ty
PR —F P78 SR T E R IR
Fe e O T T 1Y, R R AR A SR R T —
A3, B AN TET 1255, HAE R
B RERTEEEYIE 40% L, F(F 1(b)). TEMAEAER
RIEAR HEIRS &2 —, S E5HLRIEER ., F=
RS L MahfeRY. A b T IR R A
HIAER B R, YITE 30%~40% 2 18)([
1(a)), FEHGEH T EEA SRR AT T8 B e i 40 A
FRAFRA, o B BE i 40 ) W e\ &3k e B Al
B et pd B b E . B/ \B BRI B A —2™
e PR = B e T, TR 2 ME L ek
Hrh R e A B e, RENSIR 32 AN ] B 55 K
T N 1R, R R T 05 e \ B BR T
[# 5E1k B F AP R A WL K . AR b
B Be i TR S5 AN R, 5 & MR 72 18]
¥)oe AR, (HEARKS S R (E 5(b)).
P2 B oty T B A L RE R H LUBR S A LA R
B AR DY, aThL, PEH bRt
I FREEREFEARDTRB W 1Y IR BE S 353k, A B
TUURY i) B Bt ) 25 SRR A5l TR T R AR
SRMRTE T TH R 4 th R ) — 25 i R TR,

SRENEANMEED. AR ERET EZRRH
SN R IS T ) DNA F B S 2 e e
R B e 1B 5 TERA SRR BRI
M A A, RS OR A T H AR
e — B PR A EAL T TR 2. IR 20
TERHAL PR 1 B AT AR, TRERZIRE
AR S ERRS. AP, AR S
WAL RAR IR B iR, HIEE B SReigret &
AR TR EARIRET. RS R TE B K
F gD AR EA T, 2 — 2R
SRR A AN TN, HAAERIZIRE AR
EHEERCY. AR BB pH il NH, N 505
A EHOEEREDP. B ST, ZE
TR AAEXS F B A S pH FaH—3 F
5T 3 5% 4 BRTE P9 09 IR RUE R T &K B, HE
R (pH<5) . (5 < pH<7)RITR I (pH>7) 1+ 3 v
FFAEARR SRR A Y, B2 HEA
A T B 3 I A R B e S AR K,
TE pH 6~8 {138, Sk PAFEDR =F B2 pH Y
BRI, EAK S s, HRERAYF
¥) pH {E(8.0)/ T2 pH {E(7.55) FIiR 2 F3)
pH{Hi(7.35), Mantel K58 50 Hr I AL 18 5 pH
EFIEMREER 4), HICREGREL. AR
Hiah, TERERRE HIE RSN TR S pH (EH
L RFE AN X0 MR IR S R A A
W TEREE pH B3 INmAE K Z 2. BT EE
FHREKEHE, SEUANEHEZ T NH, N {H
(129.22 mg'kg") i 3 & F AR FRF ¥ NH,'-N {H
(58.09 mg-kg YFIGIZFH NH, N {(8.12 mg'kg ™)
(F 1), Mantel K58 Mra E AL T A RS 5 NH, -N
SERF MR, BAENE AT R
AR ERIE, BB ER A
BEK. Verhamme N5 1380 5B TG, Al
IR T 7E—NH, KA HTE SR
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Composition and distribution of archaea community in constructed wetland for
treatment of mariculture wastewater by Spartina alterniflora Loisel

TAN Ying', HU Yuehang', QIAN Yunxia', GUO Annan™""
( 1.School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2.College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315832, China;
3.Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, Ningbo 315832, China )

Abstract: The constructed wetland, which planted with Spartina alterniflora Loisel, was used to treat the tail
water of litopenaeus vannamei culture. In order to elucidate the composition and distribution of archaea
community in wetland sediments and the impact of the rhizosphere, the environmental factors, community
structure, diversity of archaea, and their relationship were analyzed in the present study. The results showed that
the diversity of archaeal community in the deep sediments was significantly higher than that of surface and
rhizosphere sediments. At the phylum level, the dominant archaeca were Crenarchaeota, Euryarchaeota and
Thaumarchaeota. At the class level, the dominant archaea include Bathyarchaeia, Methanomicrobia and
Thermoplasmata. Three kinds of ammonia-oxidizing archaea and seven kinds of methanogenic archaca were
found in the constructed wetland at the order level. Non-metric multidimensional scaling (NMDS) analysis
showed that the archaeal community in the rhizosphere sediments was significantly (P<0.05) different from the
deep sediments, but similar with the surface layers. Redundancy analysis (RDA) and Mantel test showed that the
main environmental factors affecting the archaeal community included pH, ammonium (NH,"), total organic
carbon (TOC) and total phosphorus (TP). The ammonia-oxidizing archaca (AOA) were significantly and
positively correlated with pH, NH,", total nitrogen (TN) and TP (P<0.01). The above results showed that
artificial planting of Spartina alterniflora Loisel had changed the archaeal community of wetland sediments and
was important for the treatment of mariculture tailwater.

Key words: archaeca community; Spartina alterniflora Loisel; sediment; mariculture tailwater
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