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EEBEFNFRERKEEMETHEH
IKFHIE R BE TR

REH Y FREY FHKRZ A K BHXA?
o x? #%5E' EEHES’

(L VLR R PFERI 2 5K %88 1L # =i 2220005
2. PRGBS R B KRR AR HE 266071)

fE Oy ET A A A % i T (Salicornia bigelovii) i i AR AR K B IR ok R A 2 R R
Py E R A A, B E A IR(LNC), F(MNC). B (HNC) 34 & Fh#h ik F 4 2 #1 0, 20, 30, 40 4 4~
BREERRXNEAFERAK, EREF 60 d, AHATEEETFHAKG I EKTE., £
T, EFE B APE)VAE[HEE . WoBMDA) . FRER, EFREFREAT
T, 030 hERENLEEETFHERNAKTE, 298, BFS50LHUREE, TERZRER
% ik 1586cm, 1377, 181, 29.889g. 1.359, BF & T 40 #E A-FHy 11.52cm, 10 ¥, 1214,
21.2g. 0.72 g (P<0.05), ELZE#E 20 X 30 TEH A THZEN oM, T L EKF| 40 B Ak Z 2
WM, hEEET MDA A EREE THMBE KF(P<005), HEFELHT, 3H)F 40 EF
HFEBRTHRPRE, BEEMAEKERLEEMZR, RHERBRENAE T UHBRE T FH
ExEFETFAKZRUNYHAZHERE TR ; A, gErBAEHATH+4F
484 324 mg/(g-FW), B 5 TI8E %2 4[2.28 mg/(g-FW) |Fn b & & F 4 41[2.45 mg/(g-FW)]
(P<0.05), WM& L IKEFF IR T MR Z A K. Hik, L EEEFAHZ 0~30 K JE
B, EEHEQ20. 0)EAATHEK, Wi, RE T wmHIRE T UE M 816 A KH| 551 B
FxlbxEETFAERKERNZRME, AAHATHEZEER LR, WEBEEFTIENSETHEY
WEFHHEEERNFARA, R EAME NP IAT KAL) N HA .
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R FRAE L AR & R, HE R B K H 253 774k (Herbeck et al, 2013; Porchas et al, 2012), T3
Z, X—BGIE TG Y8, SRR &R KRB, BRREAST, R RES RS
BRI FEETE WA L RO AR S8 R, X ®EABEIR(Zhou et al, 2022; 8855, 2012), Mit, A
SR ER L BRI IRTE R K B HE S MBS SNSRI R KA BRI A R s B | fese . B
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25 i 317 vk (Kashem et al, 2023), AF 4 4b B (4 1) FH
Wy AT AL PR R AR S R B AR B Tz N (B AR,
2024), fE Yy H S AR SR ISOR AR A BE
EEFYR, GHA SR YE, R BIXE )
1 [ i 55 b 38 (Narayanasamydamodaran et al, 2024;
Xu et al, 2019), AKX 28 5 & A DL 19 3758 KT
TRV F A, AT LA E s e, v LI
JREA — AT R SR G E , SCELTE IR A
RA . BT IEK IR K W = Eh B R, G5kl
FE A 35 P R AL SCR e RRR, R, e
FIEE B HE 0815 N (5 b PR B8 A0 T A8 4 E 47 165 7K 57 54
FE /K AL B A M B A A BRATUSE () BT 58 Rk . B ST
B, TJE3%(Lythrumsalicaria). /K24 (Scirpus validus)
(L E 45, 2019) . /% % (Phragmites australis) . 7 i
(Typha orientalis)(# 75 ¥4, 2012)58 A0 Y 1E A A
ZeM T R B R AT A KR B AT AR, HK BRI
% (Suaeda salsa) (2 4§, 2019) Flik: H 14 (Sesuvium
portulacastrum) (4 £ fif 55, 2016)1F Jy 2k 2540 ¥ - Bt
TEAL BRI K 558 FE /K J7 T UG T — 5 AL BAEK B
(Spartina alterniflora) 1= =5 X ¥ 7K 37 58 K 7K H B &
Y1 EA —E S SUER (Mozder et al, 2010; 7k %
&5, 2018), HIX SCAH Y W] it 57 R BEVE AR S T A 2R
WK 30 WERE B AN, HAFTEA SRR oG
T3 IV P 2 A (R R DXL, T 7K SR A R 7K b B AT,
H Al B = BE AT 52 = $h B (e F AR /K h 80) HLad
AU S A A TR TR A 4 T LR X — 25 R T B
H FE W A Ak BRI K 3% 5E R K Ty T R S R AR
R, B, TERH T EAE Y B T IR U R R A
TR [R) R

1t 3¢ ¥ % F (Salicornia bigelovii) & 2 B}
(Chenopodiaceae) . : ffi & J& (Salicor nia)—4F 4= 25 A iz
LAY, BA —E 5N E, AR CE ]
g e BSE Y EY , B RIMEl . TR AE T 5
T MBI, AT DL K S5 BOK AT REE , B AR
it £ 7% 77 (Roberta et al, 2022)., HAi, X Fdb3EiEE
+, = AR 57 58 e A P AR BE PR AR AN [F]
B R R VR B IR FETC LT A9 A IR I B A B 1N
il . B, A LI E TR S Xt 4,
I WD AEAS [F) 38 TR b Wk BE AR B 2 T, A K A8 45
AR B A e 07 19 25 5, B b 56 % 1 A B SR R
K R 38 0 3 L AR AR S5, s B R TR R K IR
AL 35 BEIRAR A AR LR 22 AR N AR S, (it
K FRFE P AT R R R . [RIBY, X—AF o ks
ik A 40 5 R A T 55 R R T R )

1 #MRl5F®
11 HEYMFRESHEES

A6 I3 F Fh 1 A VT 95 3 IR Sk 46 £k - Al B
BAWRAT . @BRE, EERA R 5 6 Fh 7,
I ZR K P gk, RBR AT LT R K 4 TR
BLEET (GREZE 2000 mg/L . 2h R 5. JREF 20 °C .
BAPETE] 12 h, 55 3R R)HAT 7d B RS, Bk
Z A FARE M 75 RIm?, B E R &
Fe i KRR AL BR A T4 e 200+ S B3R A 20 em
Y4 3 i 20 cmx20 cmx 30 cm ¥ PP B g {6 4
YENEEFRA AR

1.2 SEIRigit

A 5T AE B K 7 B2 5T B U K 7R A 5 T
IRPPHE AT , 2 H] 7 53R 26.5 C L HE 0,
20. 30 1 40 4 R EEAKF(LL A SR K EREE 30 S 2k
e, wE LT 4 DEREKEER), 5EFRE(ow
nutrient concentration, LNC) . % 3% #h (moderate
nutrient concentration, MNC) 1 =75 %k (high nutrient
concentration, HNC) 3 ™5 F EhK i 111 A 3¢ 5L
5, SLERreH W 1.

Eh AR 9058 3 7R N NaCl 3R 7] (0B 480 PR e 42 31
LNC. MNC F1 HNC 3 > 8K F- th 37 4 FE K I i
M M S SR T8 B0 (TR AR 55, 2016) %) 5 5
FEALHE KA 3 S AR HE (R 2), 34N EFRER A4 5%
RREEEERMA. TEEERMERES SR
K, A SFHRIEB K LR E SRR SEE R 3 PR,

®1 XXLH
Tab.1 Cross experiment

B E ALK hE Salinity
Eutrophication

level 0 20 30 40
R FE LNC  LNCy, LNCyxp LNCzxp  LNCy
FEFEE MNC  MNC,  MNCyxp  MNCzy  MNCy
EEFFELHNC  HNC, HNCyp  HNC3  HNCy

*k2 BEEFUKTEHERE
Tabh.2 Criteriafor determining the level of eutrophication

HE K HE IR
Eutrophication levels Eutrophication index (E)

IR FRER LNC 1<E<3

ThE FREE MNC 3<E<9

i E IR R HNC E>9




250 woooor B % 3 R % 46 %
R3 FRAEEFRUKFERKPHERLIRE
Tab.3 Nutrient concentration in different eutrophication levels of irrigation water/(mg/L)
e . B E
= E KR Nutrient concentration
Eutrophication e ” .
levels AR AT GES DIN DIP cop E
Ammonia Nitrite Nitrate
&R LNC  0.05+0.01 0.01+0 0.25+0.04 0.31+0.07 0.01+0.00 3.20+0.62 2.38
g SEE MNC  0.07+0.01 0.01+0 0.53+0.12 0.62+0.13 0.01+0.00 5.30+0.47 8.78
BB HNC  0.12+0.02 0.04+0.01 1.00+0.20 1.16+0.11 0.02+0.00 8.00+0.96 42.29
AHIF T K B S B 0 o 2 R PE W RSG5 7 3B 4y . i P Salinity
(GB 17378.4-2007). Nutrient T 0 1 a0
13 ERMUESITESE i | |
S il 4 K E I 200~500 mL FeF Rk, 15 d INC | i -
1055 1 URAE AR M L0 B 2505 RO 28 AN o3 SR i i i ?
R X He A A SR P BB A R 20, i 20 60 d | 5 ]
G, RERFRAEITAEEHZER K e L5, T - ? ﬂ ————————— ---------
7K A3 I PR AR R TR, 3043 HE kSR 4 b 3000 2 | i L
G W REMDA) SR, 5 —H A B 2 A MNC | | i §
40 CHETATF 48 h FIHE, FRibAbe THE, 51T ; | o
EH IR EE AR R BRI Rk (B AR i | LJ
2000), MDA & &l % %l Solarbio (BC0020) P—.  [~~~~~~°~~ i ' Fooeoo
S S R 79 £ (BOXBIO, JL50), HHRULHI A i 4
el i | Jg
Bz o HNC : : A
14 HBLEEHH | 9
| i 1
FIH Excel 2016 ic 55 I w554k A AE K38 AR 1 11
E 1 AEAPET LR E TINS5 R

BEEYME . briEZE); IBM SPSS Statistics 27 #E47/E
K 46 bR A B EE AR 0 R R 7 22 43 A (one-way
ANOVA); i %4 Origin 2023 & F%k e & 2214 5 K
R P B s R V- S A5 1 25 (MeantSD)

2 ZER55H

21 AEHBEMEFHKRELSE TILEBETING
HEHIEESR

Bl 1R T 60 d AS[a]Eh B2 Fis 352k v B B B
Fem, RS HAMMRIEATR I, AN EA IR b 55 1 %

THIMAIE A B E AR B L 2 5 00 S8R

)V HA W25

22 AEHEMEFRHIKE
 EEAERKE EHRIT

Bl 2 JEoR 1 AN [l b B b SE 98 3% 1 Ml L 30 v JEE
BER ] A2 A B3, BlSEIR I B] B 3G, AN () Ak 4

FHEEKXTILEiGE

Fig.1 The external morphological characteristics of
S. bigelovii under different treatments

A6 28 M L R R, IR 2y
10 cm = I K & 20 em &, AT Al — R B TR R[]
BRI, ELIETI(0~30 d), HIRERHK
J 25 S5 o R AR M S v R RS R 35 (P>0.05), 7E
J5i 11(45~60 d) H iz B, -k 40 B, HNC
Il MNC Kb P2 M [ 38 B 2/ T LNC b3
(P<0.05), 7E 45d M, HNC F1 MNC AbF4 Hy |- %525
o5 Y LNC AL B4 33%F1 23.1%; 60 d i 25 0E
HE—E K, HNC F1 MNC AbFEZH b 35 =5 13 0 91
H LNC A Fi4H 37.5%F1 24.3%, X £ LR 40 K,
B R R B T v X b 6 TR 4 A K R e O B
o TR — B SRR KO RN FER B A RZ I, 7€ LNC
FIMNC KT, ik B 2000 2 %7 w8, LNC /K
SR, #hEF 40 4bFEZHAE 30, 45, 60 d 43Rl EE T
FoAh 3 A4~ £8 B P21 7KF 20.6%.
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0d 15d 45d 60d
20t [ a a a
L L L a a a
15t a a b Bb Bb
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Hb b 3#E B Aboveground height/cm
S W S

LNC

La o, 2 - Ab

MNC

30 40 0 20 30 40
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[ 2 AS[R) Ak B0k b 56 o % 1 b B AR A K RS2
Fig.2 Effects of different treatments on the growth trend of the upper part of S. bigelovii

AN FEARAE P<0.05 5 F AA BF RS, AF/NEG RN E P R — 8 FR K T A A B ) BAT 5 22 5
AFKRE FRACR ) — B T AR E TR A BA B2 %, RpETFRAERTREEER. T,
Different letters represent significant differences under P<0.05, and different lowercase letters represent significant differences
between different salinities under the same nutrient level in the small graph.

Different capital letters represent significant differences between different nutrients at the same salinity level, and unlabeled
letters represent no significant differences. The same below.

40.9%7/1 51.4% (P<0.05); MNC 7KF T h B Xt Hb |3
R AER B, 45d J5, EhBE 40 AbFELHTE 45
d. 60 d 433 i AR T HAl 3 AR KF- 15.9% .,
22.2% (P<0.05); £ HNC /KFF, ihEERmA g%
(P>0.05).

LEENITA AL, fEPE SRR, £
& 40 ] T b SE i E T B R AR, (HREEE
FRERVRBE T, B B N A5 L) 2% i HL BB A8 I 55
AN [) 8 8 %o 8 vy 2 Sk R

23 AEBEMERBREFERKINILEBET
ET S URI T

El 3 /R T AR AL FRA b e % F2E T E0E 1Y
OGO, B S B [R] (4 38 0, AN [] A B2 9 L 55 i
AR RIS FER-EET, wRE
e B X b 8 T 25 1 AL i AS B 35 (P>0.05), iF
M50 A7 A — B SR A T E B 52, 72 LNC Al
MNC AT, EREEX 2L 5 52 i B Bk 22 5
BEF A AR, FPAEERE (20, 30)4HZE T AL AL
#(P<0.05); £ LNC /KT, 30d 52T LA i
PR 5 25 5 (P<0.05), 7F 60 d i, £hF 20, 30 4b

P E TR 40 b B4 21.6% 1 25.8%
(P<0.05), 7E MNC 7K F-F, B 152w 4E R 1 91,

45 d J5 JF 4k H P I 21 22 5 (P<0.05), 60 d iR 30
AEFRAH T 40 AbFHZH (15.4%)(P<0.05), B Eh B 1k
£ 40 B, 2ok B . fE HNC KRR, A
[i) ey A B 254 Bt I i 2 A2 i (P>0.05), B
FEERURBETH R, ER BT 25 A K ) B0 ] RE DL 55
24 AEAHREMEFDREFHERKTILEGETF

BFSHZHENZM

B 4 JER T ASE AL B A0 36 % T 2 540 2
£, BESCER A, R [R A PRZA Y S E T IGE S
OY SRR, H R T LA G 1 (45~60 d).
FEFR—ERET , BRI PR E TGS
93BG WA i3 (P>0.05) . i — oA A — B R 4k
KT EREFERI, £ LNC/KETF, 78 45d J5 %
50 OB W 2% 5 (P<0.05), #hE 0. 20,
30 AbFRLH 4H B = TR E 40 4 (P<0.05), fij =&
PURCR R 40 AbHRZHAE 45 d. 60 d 43
62.7%711 55.9%; 7E MNC Fll HNC & FREKFE T, 36
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Fig.3 Effects of different treatments on stem node differentiation of S. bigelovii

30d 45d

a a

LNC

E
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E
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20t [
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&l 4

AT Ak BT b S 2 1 RS ST

Fig.4 Effects of different treatments on the differentiation of axillary buds and branches of S. bigelovii

JEE X8 R 2 5 3 SCROR R A 1825 (P>0.05), BERIZEAR

BURME O AT E SR ER R A R2 o, A i 2 1

BSRERWRES, R 40 M T 503Xk,

11135 SR R L T i A Bl T 22 ik kB Xk iR 28 5 0 SR

% 25 S PR L i R 40 1 2800 L A 558

25 ARBEMEFRBREFERKMILEBET
EMET LRI

& 5 /R T 60 d AR Bk 4 6 5 (FW) 5 T 5 (DW)

HNC F1 MNC &b 220 ~F- 34 fief 5 FH 8 5 43 %124 30.38 g
12713 g, ¥ B EFT LNC 41(21.73 g) (P<0.05),
Horp, HNCy. LNCyo M4£54H v fif i fi i 5 B IR 4
S, A5k 34.99 g Al 19.08 g, 7ETE T IE, MNC
FIHNC Ab PR V-3 TE 5100 1.19 g Al 1.21 g,
i E T LNC 4H(0.86 g) (P<0.05), [AlFE, HNCy.
LNCyo 2420 1 i S AR A ) X R IHE
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Fig.5 Fresh weight and dry weight of S. bigelovii plants under different treatment conditions

A FEAFTRAE P<O.05 4 FREAREZER, TH.
Different letters represent significant differences under P<0.05. The same below.

FRERW B TR T E TR E IS T
R RiE Al — BRI AKERMT, LR
W, FEAE—EIRERRIE T, $hE 40 AR T E
YINAH N EARRI LR, $25F 0, 20, 30 A BRAEH8T
BEHER S E R 40 AAFE4 60%. 51.2%F
67.9% (P< 0.05), XERMFEF—EFREEET, HE
40 HIAFIFIL R E T TR R,

26 AEHEMEFRBKREFBERKERILESR
EFHEETHHRM

& 6 JE7R T 60 d AN [m) b B 20 b 56 g 3% 1 i it
SGESHEH., HNC AR TFHMHGEESE N
3.24 mg/(g-FW), B3 T LNC 41[2.28 mg/(g-FW)]
F1 MNC [ 2.45 mg/(g-FW)](P<0.05) ; HNCz 5 LNCgo
A3 R 25 A B v B e RN IR B AL A A R il
A7 3.59 mg/(g- FW)F1 2.13 mg/(g-FW), i85 35 $hifk
JE T e KR 2 b 56 T 3 TR N A B SR K R
[ #h/F Salinity 0 B3 R Salinity 20
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—a AAL 4% Variation trend ab ab T 2bC
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Fig.6 Chlorophyll content of S. bigelovii plants under
different treatment conditions

3 (P<0.05), {HIERI—EFREIMMELRIMT, ANRELE
ALHEXT b I F ISR R 5 5 A B 3 (P>0.05)

27 ARBEMEFBREFBERKMILEBETF
AL MDA EEZLHIFM

B 7 R T R BE ST 0S50 % RN
MDA %, 45 B 57R, LNCy 5 LNCo 245 b Hi2H
MDA & & & m 5 & KM 4 5, 4 5 h
21.12 nmol/(g FW-h)F1 4.52 nmol/(g FW-h), 7&K #
FREZKE T (LNC., MNC), $L5E 40 AbPRLR 538 hn 7%
Jb &M% T AR (P<0.05), P34 T H Al £ 7 b 4
%% 180.5%f1 86.8%. LNC, MNC Ab#iZ] MDA [#)5F-14
FHE9°0 10.92 nmol/g-FW F1 10.88 nmol/g-FW,
T HNC ALFR4[7.22 nmol/(g-FW)], 3 H7E HNC /K
R, AREREA M MDA S E£2ARE, UHEE
BN RN T MDA i, JZE T R XL SR
T e

[ £hBF Salinity 0 KXY £h/EF Salinity 20
3 #h#F Salinity 30 mm £ Salinity 40

25| -=- ZEL#EH Variation trend
a

§ 20

=

015+

=

:

E 101 KK R

s |

K& K3
S st £ K
oL B S
LNC MNC HNC
B B 7£1k/KF Eutrophication level

Bl 7 ARFEAEE NS0 AR T i) MDA & &

Fig.7 MDA content of S. bigelovii plants under different
treatment conditions
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3 iHip

U3 TR h— R Rl S AR, AR R
B — WL (E7E o LR B it A7 9 BRI A BE
239l (Homayouni et al, 2024), HoAk K 4 PE o 1A 9
TR B R IR N o R IR SRR AR AL R
JUR 3 R 25 A R, R TR R T R 1 1 A A
(Lumet al, 2020), AWFFE A, 7£ 0. 20, 30374k
FEIKSET, db 28 7 R al  aesm A KodE ni e,
WRMIMBIESRE R R S T EMR R at, J0EE
ETAEREREAFARZES, EEELEQ0. 30)F
PR T HZE 0 e 5 3k (40) A B 5 Tk Xif
HAHM, JEHEAERE FRER(LNC 4) 4T, Wl
il 7 A I T M A R R ok, 25T
ZAME, AEERE/N . HAMREBA RS,
ik 5 H 5 (Glycyrrhiza inflata) 76 %8 w5 4 ik B (=
200 mmol/L NaCl, #j11.8) WHA R, sty
Pk 5<100 mmol/L (% 5.9) £hifk B ab 3R L i 3%
REALG, 156 B A v v 8 6 ISR H B 2 KPR B
e (b 5 B4, 2013), TEIPAEE T 3 5 F H MDA
o HE DU AR BR Y A2 4 FE BE R BT 3% PE (Leslie et al,
2023), AW, K EFRERIKE T, SR 40 KT
T MDA & B EET 0~30 thA /K, 0] 5EhEE
40 ML, EhPE 0. 20, 30 AesxfdbZE % 7 A i
AR, AT HERT 0~30 £h L B o AU S T i
T A KT o b 6 3 R s 5 0y 3R] DL i
HIRTETT, Bt AR, TR R
B T AL F (E AR HESE, 2004) LA K 43 (0,3 1 v (7 7k
45, 2003), B/bER B IR HORAEG B %
WY, WERBE MRS, DUARIEZN K 43 E H
N (E TN #HE, 2006); [FIE$E S b A A i G P, TR IE
PESE A fr 3%, 98 6 A0 B ) B (BEAR AR, 2009). 1
1E 40 FhEEIA T (Zhang et al, 2013), HEEI B
B0, A K OO RS RS
TR - A5 2 1 51 R % 41 AR 3 o A 35 AL AN BR
TR PR RN E TR e g R A i, (i
Y = A= T 2 I TR A 3, BRI AR, S
B PE A . Pl A BEA AR ACI A Y AL R
LS MR B SRR K

EIE SRS, R (A0) I T AL e E T
A R AR TC 1 25 M ), A BH ) 7R AR TR B i T
FE 1% 28 fiff v 3k W 38 350107 B2 1) 5355 AN [R) 5 B Xof b 56 1 3
FHRERM 2SR, - HILE 40 5HABEREM L,
MDA SRR EE2ZER, HEFRBWETERET
MR AN AR, SR REMLLE,

1 1K IR K R E T S50, W RRK
FEEERRCHE R A , nbe 2 R i 4 K, FAIk MDA
TR, WD 20 A2 451 Gl A A%, 2019). i 5
R HEE A T R o R R KT A SR FE
AW . WA EA Fe. Cu. Zn, Si YA BT
RN TR, AhRIE AN E SR TEA M THEY A
Ko AR EB, X R b #OR (Poa pratensis)
A Naf b anaEnl, AR S K B
7.3%, [FIREYIREE R . CO, RLAUR S RT 5]
T WL F 3R (Zhang et al, 2010) .,

17K 37 5 8 KOk AU 36 1 3% T A D b s 3R
LR Z L 5B 2 /N AIEE XA AT
LHFEA R, NPT SR, RS IR
(LNCYBS A 2% b i i + A K K B 77 R R
Wiy, 17 Bt 5 AR AR B AR N, ER % b 38 T 1A HF
SORMEME R SE AR A K BRI, HLRE
BANEREEERRE, 0~30 HEFEEA LML
HiE T AR, Mt m R SRR E T AR E
FERR I A F, B FRER R I I 38 i AR KA e it
B, I ELAT LAZE ek 3 B 4m il 4
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Abstract

The rapid development of mariculture has resulted in the direct discharge of untreated

nutrient-rich effluents containing organic matter, inorganic nitrogen, phosphorus, and other nutrients into
the ocean, which can lead to eutrophication, causing excessive algae growth, disrupting marine ecological
balance, and presenting serious threats to coastal ecosystems. Therefore, the effective treatment and
resource utilization of aquaculture effluents have become urgent considerations. The current methods for
treating aquaculture effluents include physical, chemical, and biological approaches. Biological treatment,
particularly using plants, is widely used owing to its environmental friend nature. Plants can absorb
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nutrients such as nitrogen and phosphorus from water, thereby facilitating the degradation and treatment
of pollutants. Therefore, using nutrient-rich aguaculture effluents for plant irrigation reduces
environmental pollution and cultivates economically viable halophytes, maximizing resource utilization.
However, the high salinity of mariculture effluents limits the use of traditional terrestrial plants, making
the selection and cultivation of halophytes that can thrive in high-salinity environments a notable research
topic. Although various halophytes have demonstrated efficacy in the treatment of mariculture effluents,
their salinity tolerance range is often below that of natural seawater, with some plants presenting
ecological risks or having poor regiona adaptability. Therefore, Salicornia bigelovii, known for its unique
salt tolerance, broad ecological adaptability, and economic value, has attracted considerable attention.
This study aimed to explore the adaptability and potential of S. bigelovii in treating aquaculture effluents
by analyzing its growth and physiological-biochemical responses under different nutrient concentrations
and salinity conditions. Through a cross-experiment with four salinity levels (0, 20, 30 and 40) and three
eutrophication levels (LNC: low nutrient concentration, MNC: moderate nutrient concentration, and HNC:
high nutrient concentration) over 60 days, we monitored the growth indices (aboveground height, number
of nodes, number of axillary buds and branches, and biomass) and physiological-biochemical indices
(chlorophyll content, and MDA content) of S. bigelovii to analyze its adaptability to different mariculture
effluents. The results showed that, under medium-low nutrient levels, S. bigelovii exhibited strong growth
adaptability within the 0-30 salinity range. Its aboveground growth height, number of axillary buds and
branches, node number, and fresh and dry weight accumulation were significantly higher than those at 40
salinity level (P<0.05). Additionally, 20 and 30 salinity levels were more conducive to node
differentiation, indicating that S. bigelovii can effectively cope with moderate salt stress environments
through self-regulation mechanisms and maintain stable growth patterns. When the salinity reached 40,
the MDA content was significantly higher than those of other sdinity levels (P<0.05), indicating
substantial significant stress, suggesting that its salt endurance is limited despite having good salt
tolerance. Moreover, increasing nutrient concentrations effectively reduced the impact of various salinity
levels on the differential growth of S bigelovii and mitigated the stress effects at 40 salinity while
promoting chlorophyll synthesis. This indicates that S bigelovii is adaptable to high-nutrient
environments and can effectively absorb and utilize nutrients from aguaculture effluents. Additionally,
under combined high-nutrient and high-salinity (40) treatments, S. bigelovii’s growth indices remained
relatively stable, and MDA levels did not significantly increase, although some effect was observed. This
further confirmed the important role of increased nutrient concentrations in enhancing plant resistance and
survival ability under high-salinity conditions. The reasons may be that under high-salinity stress, S
bigelovii adopted multiple physiological and biochemical responses: Increasing leaf succulence to
accumulate salt ions in succulent leaves and green vacuoles, thereby reducing salt ion toxicity;
synthesizing osmotic regulatory substances to enhance osmotic regulation capacity, ensuring normal water
supply to cells, synthesizing and accumulating osmotic protectants to enhance cell osmotic regulation and
maintain water balance; and increasing antioxidant enzyme activity to scavenge reactive oxygen species,
thus reducing cellular damage. The mitigation of stress effects with increased nutrient concentrations may
be due to the presence of abundant nitrogen, phosphorus, and trace elements such as iron, copper, zinc,
and silicon in the effluents, which are beneficial for plant growth. Consequently, S. bigelovii can be used
as a phytoremediation plant for treating high-salinity eutrophic mariculture effluents and has the potential
for large-scale promotion as a salt-tol erant economic plant.
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