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FEA SR RZ R, T SO A 2 AN (8 2R A T
PETR R, OB AL RV EE AN, TR S
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BRI EEFR . pH FRELESE (NH, -N).
WEAHZS S (NO, -N) HIFHZSZ (NOy -N) S F AR T
Sl an, NH,'-N o & 2 5 800 9 3 X R
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SRR, SRAZRE R,

fEB CNPS JSTR A M E LK1,
Y5 FRPEARAR K BT AR B VIR OG . FE =i+
T FRFE KR, R AL T B0 7K AR 41 TR T % 45 44 D
IRk ek e %t KK B9 NH, -N. NO, -N il NO; -N 7K
FHEAEEETTEY, WAL (Seylla para-
mamosain) B /K, JEHKIRIE R GK IR E &
B ¥E B4 F8 BE AT B (Phaeodactylibacter) . %35 ¥
W (Tenacibaculum) FI S %8 1 (Hydrogenophaga) W
fig i 3k [\ 25 il A A A AR VR 2 BR KR T i B R
Y, SR, HETUR RS S ek
LB N A OB S VR IE L ¥ < /i oY 5igniA
AAH G TR P B T 540 RN ) e AT 5 41

M, ARETER I NIRRT, BT RE T
I 28 d I =PRI U 1Y 3 N LA T SR
S HT T FEFE N AR 3ROUL K BRAR AR bR 0 B AR AR
RRAE 5 6] B SR T 16S rRNA JE PR ™ 38 U 5 |
FAPROTAX Jj fig 7l A1 %€ & 3R & W i 5 5 1
(qPCR) A 43T T J53 20 B BV 45 A8 RN D RE 1Y) 3

B, LIERITR TSR RLIR UG AR IE S
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1.1 SEIGHR. ERALES

=R T R 3L 50 L (108.98+22.56) g,
T 2023 4F 10 H R A 7 e — K- 358
PIBEE AT FE A 0 07 3 XHE 1 h iz 77 Rk
FEHh, R T A B S AL (K 1.5 mx
Yi 1.0 mx& 0.6 m) TR, B HRAT 300 L
FARMFIK R 23~24, /Kl 27~28°C, pH 8.3~8.4,
NH,-N < 0.5 mg/L), S50 T FR B A 7 10
MR VD, ST S LR R e
AR, TR S em. XHEEKIETT 24 h RS,
TV i S B R RRAE 6.5~6.6 mg/L. 75 M3 1 Ry
FFWIE, 5 H 16:00—18:00 14 8 1k FH 1) 5% 1%
MR o & JF £ 22 04 A7 (Ruditapes philippinarum), W
)5 1 h IHERICEETF s HAR I

100 pm FLAE (9 TC T JE e A 15 36 5t 22 AR
FAMWRAF, 0.45F10.22 um FLAE A BB B4 B 15
I A 3 [E Millipore 28 &, M v ik 50 ) B 3€ &
Danaher A ], + 5L 4] DNA $2HGLH &0 A
2% [El MP Biomedicals /A H], DNA 4fifbidfl &, 5L
I %¢ 56 & & PCR X7 (SYBR Premix Ex TagIl) I
pMDI19-T Z A& | H A< TaKaRa /A 7], ROX £
FE 4Bk 11 (50xROX Reference Dye 1) Il H [ i 32
TR R A R A, KEAZEK (ddH,0)
W T A R A BR 2

TD20002 L5 KF (R Wk it 4 v K AU A
BRA D) ; AR AR AR AR (BF T e Tolk
FHEABRA ) KR ZIEE R (7345 T £ BT R
A A BIE L OB T ER A R
Fl); aliKAL B s o BHE A R A D)5 Spectrum
1Q150 354V pH 11 (Spectrum Technologies, &
F); YSI A 45 X 2 2 80K i 4 AL (Yellow
Springs, 3% [ ); NanoDrop2000 43 Y )% & it
(Thermo Fisher, 3E[E); W4 DRO00 £ 2 K fif 4
K il (HACH, £E); #65 PCR Y (Thermo
Fisher, SE[); Bt MiEERE Ik Ao —{UHs
J7); MiSeq it S (Mumina, ), KR
f=1 3 2.0 AL (Eppendorf, fE[E), Roche480 % i
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i PCR {¥ (Roche, Fit:).
1.2 XLWHE

FEK AR BRI 42 SRR
R 18, FRE, M 6 M, &
AW 7 H, SET O 28 d P FRBE LI, SR
GRS, BAFRHBASK . RS
PRV AT 0. 7. 14, 21 F128 KM
A WRLAT b 174 DU 0 rh e R AR AR - T B X VDA,
FRFEREE 3 cm, FAYCRAEHEIAZ 02 m’, IREH
SRS 6 1y, 021 80 g, Ay BT ATCHAR
BRI EEE =06, LG 30 NIETAEMN,
MKk ERFRE B0, e E T /A K
HUEHLA AR 15 min, 28 100 pm JCE JE I8 M i 38
LR, 2. — 14 045 pm fLEE Y
R R R B U8 J5 R T 4°C, TR B 48
FRAMMT 3 59— 104 0.22 pum FLAR 114 58 5 1 g ok
JEJ5 AR T-80°C, I T40 T DNA 425, AHF5E
PG T TR LI S YRR Z 5 25 JACUC) it
e, SEYG R AR N DA ST T I R A S
SPCHRLTE , IR T R SR S Y e B
B2 A0 AR R AT o

WACIEARIE EII R AL VDR 36
[E Spectrum 1Q150 + 3% JFi A pH i B 4% Il % I i
(ATELEE A pH. ] Y ST i #5282 280K B 43 Y
S, I BURR A -K B Im B R R (DO)
it o i HACH 357 5 V0 FF D8 W 9 NH, -N
NO, -N. NO; -N Fl H,S & i, 432 (NH;) ¥R
HRAE Bower %7 (1A X545 51,

DNA #2 I, PCR ¥ 3% . Illumina W 5 4= 5
glabze TGP ) BT RE R, AR HEa R v
A 5 1 BURE R AL 19 3 DNAL 28 DNA 4lifb iR
&aifb)5, K NanoDrop 2000 & DNA ¥ & &
4, KN4 H59 DNA FHF PCR §788 . R A 40
B8 051 # %F (338F: 5-ACTCCTAC GGGAG-
GCAGCAG-3'Ff1 806R: 5-GGACTACHVGGGT-
WTCTAAT-3)PCR §" #4 16S rRNA K4 1) V3~V4
X2, A 1% 3B W EE I FL Uk Al NanoDrop 43060t
JEB: 50 PCR W it & . 4% PCR 9735 ™ Witk A7
FEEEIRAB I, 7F MiSeq F & LA P, 4% -
USEARCH i # (https://www.drive5.com/usearch/)
SRR N RO . TR 2, BRI BE S A
WARZEGIT, JFRERNEA 100% /750 AL Y

FhAK S ERE 43 25 BT (zOTUSs), i J1] QIIME2 ¥4 %
51| 5 Silva 088 £ (v123)(https://www.arb-silva.de/)
ARG LB G ETHX, DR E A,
Sk T R AR A ) 0 B A — BE B 22, TR
FEAREAE S/ NREE 1) 3 — b B, F e 825
Mro ABFST IR IR 16S rRNA HE PR 5 B 2 F
1t 78 SE I R AE W HORAF Bty (NCBI) 7811325
A% (SRA) Bl i, %545 PRINA1252452,
RAGF ARG IRAD R e LB R A t) 2 &
PCR 4 #7 DS J5 40 7 2 K 4 DNA HBRR
DL 16S rRNA KA 2, R NG S 76 50
FHOCEE DR A RAEVE S [ 92 (GR 1) #8417 PCR 4347,
AIGE 1 1 NG I AH B PR A0 45 [ 260 Bl D iy
WL (nifH) . ZERINA L B ZE N (amoB) .
Vil R E AL SR o BRI (nard) . BRI R
TR (narG) . WARRRIA SRR (nirK1-3 1 nirS1-
3). FAL W E AR JEEGHE A (nosZ1-2). i BR 18 I fiff
FEH (napA) F1 2R I A B LA (gdhA); S TEHA
AH 2 3 PR 35 S A0 780 0 At R 3 iR il A/B 7 i [
(dsrA 1 dsrB) F1JIE 1 12 it 18 £ 18 Jr g A/B 7 St
(aprA Fl aprB). PCRKFRIL 20 uL, {17 cDNA
FEHR 2 uL, SYBR Premix Ex Tag Il (2x)10 uL,
5] %) 0.2 pmol/L, ROX Reference Dye or Dye
11(50%) 0.4 uL 1 ddH,0 6 pL., qPCR JJoi FE ¥ 15
WR: 95°C WA 30 s 3% DNA A B2 1
WHE DNA, 95°C ZEPE 55, 60°CiEk 30s, 340
MEA . BRI E 3 IKPCRER . Ll pMDI19-
T Rzkik, MVDREH Y31 393 bp 20 # ¥ H B,
FRERRMERTRL, 28 10 1575 B FR K15 2] 16S rRNA
FERbRHEN L, THRAR RIS R (. o,
i b v 26 26 Y 16S rRNA 3 PR #5080 )X
S X AL CE D A Y . NGRS fE AT fig
RERFEEHHE TS EA:

GR = 10G1-¢n(10/3)

Kb, GRAUMXTHEHNFERE, Cph qPCR 45
31 AR

GApun =(GA s X GRpyn)/ GRygs5
AP, GA FIREEH e xT £ 5, 168 Fl Fun 43| 3%
7 16S rRNA &[RRI EHE A,

AR HT K H ggplot2 il ggalt X 42
FEENAAE LTI L . RH vegan it
T AFEA Y Shannon 45 %4, I 1] BH (Benjamini-
Hochberg) P {H 1% 1E Fl Kruskal-Wallis i % % H 35
% #1[A] Shannon ¥5 1 48 i1 22 5 . % T Bray-
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R1 AHREAKSIYFT (RDA) #R7E JF& 5t BEAL 5 b MRS J52 40 B AH v 22 1 1)
Tab. 1 Primer sequences used in this study A . H“FAPROTAX 2 A0 1 I JiC 5T 248 T

FEH SIMFF(5-3")

genes primer sequences (5'-3")

EE PN

references

nifH F:5-AAAGGYGGWATCGGYAARTCCACCAC-3' [22]
R: 5-TGSGCYTTGTCYTCRCGGATBGGCAT-3'

amoB F:5'-TGGTAYGACATKAWATGG-3' [23]
R: 5-RCGSGGCARGAACATSGG-3'

nxrd F: 5-CAGACCGACGTGTGCGAAAG-3' [24]
R: 5“TCCACAAGGAACGGAAGGTC-3'

narG F:5'-TAYGTSGGGCAGGARAAACTG-3' [25]
R: 5-CGTAGAAGAAGCTGGTGCTGT-3'

nirkl F:5'-GGMATGGTKCCSTGGCA-3' [26]
R: 5-GCCTCGATCAGRTTRTGGTT-3'

nirk2 F:5'-ATGGCGCCATCATGGTNYTNCC-3’ [27]
R: 5-TCGAAGGCCTCGATNARRTTRTG-3'

nirk3 F:5-TGCACATCGCCAACGGNATGTWYGG-3'
R:5-GGCGCGGAAGATGSHRTGRTCNAC-3'

nirS1 F: 5-GTSAACGTSAAGGARACSGG-3' [28]
R:5-GASTTCGGRTGSGTCTTGA-3'

nirS2 F: 5-ATCGTCAACGTCAARGARACVGG-3' [27]
R:5-TTCGGGTGCGTCTTSABGAASAG-3'

nirS3 F: 5-TGGAGAACGCCGGNCARGTNTGG-3’
R: 5-GATGATGTCCACGGCNACRTANGG-3'

nosZ1 F: 5-CGCRACGGCAASAAGGTSMSSGT-3’ [29]
R: 5-CAKRTGCAKSGCRTGGCAGAA-3'

nosZ2 F: 5-CGYTGTTCMTCGACAGCCAG-3' [30]
R: 5-CGSACCTTSTTGCCSTYGCG-3'

napd F:5'-CCVAAYGCCTGYGGYGGYGT-3' [31]
R: 5-CCGGTRTGCCAGTGMKCRA-3'

gdhA F:5'-GCCATCGGYCCWTACAAGGG-3' [32]
R: 5-ATGTCRCCNGCCGGAACGTC-3'

dsrA F: 5-ACSCACTGGAAGCACG-3' [33]
R: 5-GGTGGAGCCGTGCATGTT-3'

dsrB F: 5-CAACATCGTYCAYACCCAGGG-3' [34]
R: 5-GTGTAGCAGTTACCGCA-3'

aprd F: 5-TGGCAGATCATGATYMAYGG-3' [35]
R: 5-GCGCCAACYGGRCCRTA-3’

aprB F: 5'-CATGTACATCTGCCCCAACG-3' [36]
R: 5“TGGGGAACTTGAAACGCTTG-3'

165 F:5-GTGCCAGCMGCCGCGG-3' [37]

rRNA

gene R: 5'-CCGTCAATTCMTTTRAGTTT-3’

Curtis FH AL BE B 55 B A9 32 A2 AR 7047 (PCoA) AT
1 20 18] ) JiS J5 40 11 R 9% 22 5 o R U A o3

K THARETS S99, %} T qPCR 455, % Kruskal-
Wallis K5 55 73 B N I F1 S 1 25 Dy BE 2 PR 1Y) 468 Xof
PEULR, DL P<0.05 Rl 22 5 W3, JFRH]
ggplot2 AT MLA . A B R 43 B #R AE R A4
(v4.3.2)FF5E AL (http://www.r-project.org)

2 iR

21 =HERTFEFREIEFREMRTEHNR
WFHIE R FIER T

2228 d WU TEESRAE, TR IR B W) 8R4 K
?‘%@%*‘jﬂﬁ%ﬂ%’é I P A A RO R
(5] 1-a), TR 52 B K G5 D 46
@, B o2 AE R R B A AN 2 1 BB AR

PEAT, KEERE RO GEM . PO M, AR SR
f 52 B A AR RN AR 1 B3 S A

I, AR = B R B . AR
T (A7 05 R I 2 R B T ) ) ZE R R %, A7
TG e R B R AEAEFRAENT 8 KFIE 12 K, fx
%% 38.1%(# 1-b),

22 [EREBVIBILIERRT L

JER IR . pH Al DO & & 8 (K 5 R (&
# (K] 2-a~c), 1M NH,-N. NH; f1 NO, -N & & &
AT e AR %, Hirp, NH,-NFI NH; &
HAE 14 d PR BNUE(E, 435128 0.47 1 0.03 mg/L
(I 2-d~e), T1fii NO, -N & AE 21 d Hﬁﬁ%ﬂﬁ‘i%
(F 2-f), BEAh, JEJE ) NOy -N Al H,S 7 = 4 bifi
FREE B [E] 9 4 2 2 T (P<0.05), i 28 d It 4
A #] 2.51 #1 0.20 mg/L(/&l 2-g~h). ZiH ik 4
R, ATLAFIW IR B kA Tk

23 =R FERELSEPRRAREEEEN
T

FEAR F B SR 5 L B b, NS 0T A SR VR
Shannon 8 5t 2 5 L IHE TR AZRfLtas, I
TESE 7 RIBBIWEAE, 35 28 RO HEAWE 210 n
K (K] 3-a), 7E B ZFEM: I, FETFMIAEEES Bray-
Curtis [ Z #4214 PCoA Kl B~ , 4B I5 76K
At B R & A T R A SR (K] 3-b), K
KE, BRI FRPIIER, MR 2
W, TMI4dHEARAE —EBRENEHES, 5
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0d

28d

JE B =R TR
sediment P. trituberculatus

(a)

75 +

W
(e}

TG Z/%
survival rate

[\
W

0

0 4 8 12 16 20 24 28
I a]/d
time

(b)

El1 FEIREPRRAM=_ERFERARFERTL
(a) TR AR T B (b) F73H % o AN 5 RE R I S0 42 E 5235 22 57 (P<0.05), T

Fig.1 Changes in the appearances of sediment and P. trituberculatus and

the survival rate during the whole period of rearing

(a) appearances of sediment and P. trituberculatus; (b) survival rate. Different lowercase letters indicate a significant difference between time points

(P<0.05), the same below.

21 d FEARRYA X5, EHIEE 28 K IR,
FELIS e B AR AT (0 X) . EBALH (7~21 d) AT
fbJ5 (28 d) ixX 3 BBt

FELELR b, G o0 20 TR R Ut R A T R U
(Bl 3-c)o TEZH O K, IS 240 Bf BF & L BN y-
LR A, HARXE = BE A 50.7%, HIRE o
JETHE N (20.6%) . WHFFHTT (6%). LR (5.5%)
FIBEAH R ] (4.6%)0 FIZE 7 K, o-BIE AT H
R -8 I TR AR LA B A A B PR R, A X 2
T2 31.8%, HUCEHWATFRITT (19.5%) Fl y-2EIE
9 (18.8%), THLLTHIT (6.2%) Fll 8-S H 4 (4.9%)
(AR S B A BT . BI5E 14 Kb, v R
4 (30.5%) T H N ELREFBE, BATET]
(27.5%) F1 o= T T 20 (23.4%) FARNT F Rt s
TEBE S FI PRSI A 2 (21 K28 K), o-ZE I 4
FRFR X = B R LB R AE 30% LA L, R ek e Y
PR, HWR Ry RN MAT R (EHS
RS, B 28 K, RE o BIHHN (33.1%)
AR RO, H y-"BIB RN (11.3%) Fil 8-
LR A (2.9%) ROAHXE - BE B, 1T JEEBE BRI 1] 1Y
FEXT 2 BE 3 25 14.8%, R BTAL IS I 0240 A ETS
KA TR
24 [RKEBIERSEREESEEX M

RDA 7347 20— 156 — AL # R 1T 57.28%
R 200 TR ATE 7 o0 Al L S (18] 4)0 ARSI 5, pH

(R*= 0.15) 5 5% ot 4 127 B 7% 1 A2 46 X R % 1),
HRZIRE (R*=0.13), H,S(R*=0.12), NH,-N(R>=
0.12). NO; -N(R*=0.12). NH;(R>=0.12). DO(R>=
0.11) 1 NO, -N(R= 0.10), ItAh, MEE 14~21 K,
NO, -N. NH;. NH,-N il H,S & & 5 40 5 % 1t
EAIXE, pH. IRJEEFN DO 5 40 15 1 V& 5 Uk G
LRI R B T AN R A A
LPNIY P

25 REAERZFRNRGINEEEL

R T R BT A R VR AE N ORI S TR A=Wyt
BR AL 2= 08 26 0 Th RE W 1 AR fk A B 5T R
FAPROTAX T.HXJ B A K it zOTUs #47 T T fig
o, LT E] 7 S NG AR TRk,
WEFEAIER . AR L. AT R R AL
GEAEAE T o R AR A J5 . il R 6 P W 0 4RI IR
(%l 5-a), XLETIREW TR IR BB LS B h 2 AT
i F AL (P<0.05), FLrfr, R4 T A VR Y [
VEIAESS 7 K B8 (P<0.05), Bl 2 i W1 7% .
ISR A A L I R PR R AR AL NS AR A R A T
RETE J1 43 eSS 7 70 21 REEEHT 0 KAKF (P<
0.05), TH7ESE 28 K W FH A (P<0.05), 714 FH)
GV MLLZT, BRI IR AR F 7 B 9% 7~
21 d #RAEFRER S D REVE J7, T s 1R R IR I R AR
NP FEEAERT TR 14 d FFERTHE

ARG IR T F] 9 Fl 55 S A8 FRAH I B AR 2
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(@) #E; (b) pH; (c) DO; (d) NH,-N

b

5 () NH3; (f)NO, -N; (g) NO5 -N; (h) H,S.

Fig.2 Changes in physicochemical indexes of sediment during the rearing of P. trituberculatus

(a) temperature; (b) pH; (c) DO; (d) NH,"-N; (e) NHs; (f) NO, -N; (g) NO; -N; (h) H,S.

e, GETRE A . FRICH IR Eh S A AL . WA IR
A L . LA YRGS . BT . BRACHL R
EROPY . AR FRERFT R . AR ER TR RER AL B
WP, Hodr, EHRERERIFNG . BRER ER T I K B AL
G YT ) D RE T EEITESS 28 Rk BIE(E
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Fig.3 Structural changes of sediment bacterial communities during the process of sediment deterioration

(a) Shannon index; (b) principal coordinate analysis (PCoA) plot visualizes dissimilarities of sediment bacterial community based on the Bray-Curtis

similarity distance; (c) top 10 of phyla or Proteobacterial classes.
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Fig. 5 Changes in N and S cycling functions of sediment bacterial communities during

the process of sediment degradation

(a) predicted N and S functional potentials; (b) the absolute abundance of N and S cycling genes. Blue to red indicates abundance (z-score), ranging from
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The length of the bars is proportional to the number of zOTUs in (b), with the numbers on the right side indicating the corresponding zOTU count, the

same below.
IR eRER IR 58 d
respiration of sulfur compounds
1000 ¢ a
R b S e g Desulfofaba tf [ 115

WICAT W& g Fusibacter {111

750 | JRERINEJ® g Desulfovibrio 11

AT S g Desulfobacter tL———111

§ Mt AF#E AL f Desulfobacteraceae | 110

$ '§ 300 WARERZE R )8 g Desulfobulbus |15
—5 TRALIEIE R B g Sulfurospirillum { [ 2
W EEREE g Desulfuromusa { []2
250 . e ) .
b b WAt 8 g Desulfobacterium | ]2
¢ 7 c it i J& g Desulfuromonas 0 1
of ° . ) % . BAMEEE g Desulfofrigus 01 . .
0 7 14 21 28 0 10 20
IS [)/d zOTU #r&//1
time zOTU number
(a) (b)
7 REREHEREFREEVIFRINGEFEEN () RHSE 28 XETTHE (b)
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Phenotypic and physicochemical characteristics of sediment deterioration
during the culture of the swimming crabs (Portunus trituberculatus) and
their correlations with bacterial community

ZHOU lJiazheng ', WU Qingyang '?, SHICe ”, MU Changkao ',
WANG Chunlin', YE Yangfang "

(1. School of Marine Sciences, Ningbo University, Ningbo 315832, China;
2. Key Laboratory of Aquacultural Biotechnology, Ministry of Education, Ningbo University, Ningbo 315832, China)

Abstract: Deteriorating sediment quality adversely affects the health of aquatic organisms and even threatens their survival.
Sediment microorganisms, key drivers of carbon, nitrogen, phosphorus, and sulfur (CNPS) cycling, are closely correlated with
water quality changes in aquaculture systems. Yet, studies on the microbial community structure and function associated with
sediment deterioration remain scarce. To explore the deterioration characteristics of the sediment during the culture of the
swimming crab Portunus trituberculatus and their correlations with bacterial community, a 28-day crab farming trial was simu-
lated in indoor canvas tanks using sea sand as the sediment. We monitored temporal changes in sediment appearance and physi-
cochemical parameters. Using 16S rRNA gene amplicon sequencing, we profiled the sediment bacterial community, and
applied redundancy analysis to examine its correlation with the physicochemical factors. Finally, we assessed functional
changes via FAPROTAX and quantitative polymerase chain reaction techniques. The results showed that the color of sediment
changed from initial grayish-brown to dark brownish-black, accompanied by the generation of an irritating odor. The shell color
of swimming crabs changed from bluish-gray to yellowish-brown, and blackish-brown spots appeared on the surface of the
shell and chelipeds, with the survival rate dropping to 38.1%. The temperature, pH, and dissolved oxygen content of the sedi-
ment continuously decreased, while the levels of ammonia nitrogen (NH,-N), unionized ammonia (NHj3), and nitrite nitrogen
(NO, -N) first increased and then decreased, peaking at dayl4 and day 21, respectively. In contrast, the levels of nitrate nitro-
gen (NOs -N) and hydrogen sulfide (H,S) continuously increased over 28 days. Meanwhile, the a-diversity of the sediment bac-
terial community first increased and then decreased, while the B-diversity exhibited three typical stage-specific characteristics:
before deterioration (day 0), during deterioration (days 7-21), and after deterioration (day 28). Additionally, the dominant bac-
teria in the sediment shifted from Gammaproteobacteria to Alphaproteobacteria. The dynamic changes in the sediment bac-
terial community were driven by the synergistic effects of physical indicators such as pH and temperature, as well as chemical
indicators such as H,S and NH, -N. Functional analysis revealed that the nitrogen cycling functions (nitrification and denitrific-
ation) of the sediment bacterial community peaked at day 14 and day 21, with Nitrospira and Nitrospina being the main con-
tributors to nitrification potential. In contrast, sulfur cycling functions significantly increased at day 28, with Desulfofaba, Fus-
ibacter, Desulfovibrio, and other bacteria being the primary contributors to sulfur compound respiration. qPCR analysis
revealed significant changes in the expression of 14 nitrogen-cycle and 4 sulfur-cycle functional genes during sediment deteri-
oration, with nitrification (amoB and nxrA) and denitrification genes (nirK1-3 and nirS3) peaking at day 14, while sulfate redu-
cing genes (dsrA4, dsrB and aprB) peaked at day 28. These findings indicate that physicochemical indicators of the sediment and
its bacterial community interact with each other, jointly driving the deterioration of the sediment. This study can provide basic

data and theoretical references for the green and healthy aquaculture of P. trituberculatus.

Key words: Portunus trituberculatus; sediment deterioration; physicochemical characteristics; bacterial community; functional
gene
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