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AR Ol BRI S A S P E S s R K B R B B0 KBS F ) 266071;

3. TLIRAE AR EARGK = SR BH 2 )

HERW 222002; 4. HEEGEFERE

#5  266100)

mE KT WA A BT 20 A6 4 3 K RSN HE KB £ 5 R, AT A % (Phragmites australis)
5 Bk % (Spartina alterniflora) 4 83t 4, 4830 . B fnilt# m h R, WET 284 4FER
ANTBH ARG, ST T 2 A3 AE Hy BTt 36 M Bt 8 AR SR AN EE K B A(NHLN) . E3 A &
(NO-N), # A A (NOs-N). & 4& B #7175 2 (CODun) Tk 1y 5 L R, 4R ER, FEWMEEREHH
20, MELKEALE B UTHEESF AK, FEMERKTEH R G NHeN BT R E 5
7 7y (85.48+0.50)%77(95.01+1.18)%, *t CODwp, T3 2 ik 5 4+ 7l 4 (57.74+4.40)%710 (72.84+2.64) %
ALK E IR R A X NHe-N Ft CODwn B3 £ R 5 T2 284, 275 9.53%f 15.01%, # 7
P # #(P<0.05), EfbkHEAn 2 I8 H R 5t a6 Bk #h fn S B8 (TP) By £ 2 F % 40.00%~50.00%, #= 5
HA B EP>0.05), #EEHA, EHmhpE T, LikE A KR LA (DIN)F CODwn # %
BRRRHARTEE, 2HHEDSSRET TP EREZRTAL,

KRR ATEH; WERES; A#ERE
RESES S949  XEFRIREE A

N T PLELAT 38 4T AR RN 2575 8508 3 A
AR W ST (EmMME 55, 2014), 28RN F
WG AR Tk R K AL B, 2 T 1% 75
KL AV KRN T 7K SR ER K AR (B 8 55, 2012;
M7 K4, 2007; Lin et al, 2003), 17 % i £h 2 1Y & 7k
AR BRI 45 A0 WL o N TR R 3 | ik o Ak 4
AHEAE AR KBRS Yoy, Hodr, fEYE A TR
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LU0 B ACN W 5 R R D OF AP -l A e < e RS (|
(Liu et al, 2012; Stefanakis et al, 2012; Dunne et al,
2005). WFFEERM, MY A S ORI R 5 A
BRI HE R b A Wy (A 0T | A AL
AT A A TR AR S A A A R A ) S AR AR
e R A5 15 L) i T R B A A5 (TR TIE NI 55, 2006) .
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WNRE 2, P, BERRIE A AT SR R A TR b
Aob T 7 R EE UK PR SR B ANHE K () A . T #4F (2009) BF
W, 25 (Phragmites australis) Fl . {E K i (Spartina
alterniflora) i Eh P4, RETEL = Eh BE R 451 N AR
K, AIER N T8 e A K SR ANHE K A . A
TF 5 36 FRT T e P A 194 72 =5 AR B A6 K R A W b AF 4
XFHAHTIX 2 FE KA AR N TG M 2R 58 rh o 5
Y RBRACR R 22 5, DU A TR Hb 32 40 v s i 4k
TP RS

1 #REFE
1.1 T ERAE M B O ik

N T b A A P 3 3 — PR A 2 ] < 3 Y
A5, TSl RE TR, bimE R IR, RAR
Kk, ZEMER, WREME . ST ER (RS,
2012; =@ 4E, 2005).

XTI RN TR RS, A A 5 2 S A ot 3 P
AR RO R R ERAE Y A R L E
(Suaeda glauca) . ## & (Artemisia anethifolia) . 1k ffj &
(Salicornia spp.) & KK & (Spartina anglica) = (i 7o &
&, 2014), — M, HEAKHEY) . FEAAEY) MDUKAE
Yy, HEKAEYI R R KL 2SR, Sk Bihe
TR o HAEK TR P 235 B R ABHEKAEY) , — &
Y B e 0 TR AR R K RE T, TS S0 = 1T 0 Y
e Ls A, BEHUS 35 A AR K RO SERG Y

TR P B S, 7E 5. 10, 15, 20, 25,
30 Fl 35 LA T, X EL 2 Pl B A KR, 5K
55 5 R 14 d,

12 SLIGEE

2EBKEAEAHRATIEMRSE, AR AR
grEmLE 1, MEME IS, BHREGEHT .
b R A, MK A 50 cmx50 cmx75 cm,
KO ETHKE 10em, . Frdbss 3 HEA
fLKEH TR, RERHRAEEH, T, LW
U L B AR AR 44k 55 em, i B B R AR YK S Anvd
2. WA Z A A2, R AR AR SR TR B L
K 1.
13 XBWHZE

SEHG AR FRIEAME K N TASBLIM AL, £
SRR NH,Cl. KH,PO,, NaHCO;. NaHPO,. %
Wi R 7K o 32 BEOK 48 bR by 0 R R vk B O 0.40~
0.50 mg/L, M (Total phosphorus, TP)¥EJE N 0.70~

0.80 mg/L , CODy, ¥ & 2 7.00~8.00 mg/L, NH,-N ¥
JE4 0.37~0.40 mg/L . SCH ], /KR (28.60+
0.71)°C, pH Jy 7.60+0.04, DO }(5.32+0.45) mg/L ,

P RGEREE R 20.21+0.73, H ALK RS K
30.71+0.37, FHHEREIN 60 HR/im?, 2 A TR HL
RE M RE, TSN, HERS%E
fr—E e 285, WXt 2 M sefrEh 5 91k,
b 5E B AT R T5 55K
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Fig.1 Profile of integrated vertical flow constructed wetland
1. 40vbCkife: 0~2mm, JEFAER . 30 cm);
2. IBAKAE: 1~4mm, EFREE. 15cm);
3. WA ORiA . 20~50 mm, HEFEJERE . 10 cm);
4. #EkO; 5. HkE; 6 ek
1: Fine sand (Grain diameter: 0~2 mm, Thickness: 30 cm);
2: Vermiculite (Grain diameter: 1~4 mm, Thickness: 15 cm);

3: Corallite (Grain diameter: 20~50 mm, Thickness: 10 cm);
4: Water inlet; 5: Water outlet; 6: Backwashing outfall

SRS K O ORI E LK, R M 4 5
AR OHSMANTIRM, 2 N TIRMARSE L. TH
T AL S, 28 BATih 55 K CICEE T I K
JoH, FHIKIES 45 ik N TR R 58, SCl
WK FRFEANEK BTG R AL B K 15 B BFIRI 2 2 h,
AT RGE1T 2 D H, RS 30RE 506 58
¥, SCEoNI 14 d. K 09:00 M 2 BT 1B R 58
55 K ISR RE , B4 /K BE 500 mi, i NH.-N
NO,-N. NOz-N. CODyn. WERERFI TP WEE, 11
Excel 2016 1575 YL 1) 22 B3 . Al bk v AT =)
T RSB RTG A3 R KA 2 B KA
Y, RFEYRE 10 B

1.4 MEFESHIELIE

AR CHEFPE WIS ) (GB17378.4-2007)i & 7K
AR, H, NH-N SRAIRIRFRER A Lk, NOx-N



82 ook B

%39 %

FKHZEC A EIEEE T, NOs-N R AR IR Rk,
TCHLE(DIN)HEE A NH4-N . NO,-N F1 NO5-N #eJEE 2z
L, BERREL R HBEAHEE OO, TP SR R
PRAALTE, CODwpn 2R PRI o i B B vk (P AR N R 3
RIS ARG 6 % L Ry B, 2008) . AR Bk
o RN B3 )R FHAR RGN 8 A1 105°C 25 F T HL = fH
A R R pH 5 DO /K E s Rk A Y S
LR T AT

15 it

BHE 45 5% ] Excel 1 OriginPro 2015 43 Hr/EK ,
t IR M 2 R 2 R R 2 Al 22 S S
(SPSS 20.0), FZ50%s e Ry F- ¥ {H +h5 #E 25 (MeanSD)

21 AF, BRAREMRBREMERRKR

TPy Ve e R, P ESAEER B R 20 DL AR
K RAF, AR AT 20 W) 25 H BUAS [R) 2 B 1) A 25 FIBE
T HAKEIEARREEE FHERK R (EE D). LK
A, 2 MATIEBEYREMTELE 2, N
20T LIE P 3 AU E AR KRR 5 43 3G hn 0.73 em
F12.93 cm, THE4r534 0 0.06 g 1 0.40 g, FEERM
BAMT, BAKFRARRE R B4 T2,

22 2FEMATLEMN Y EASELIER
M 2a iTLAE H, 2 FAEPHIR R SR NHeN

®1 TEBETHEENERRENERRR
Tab.1 The growth performance of P. australis and S. alterniflora under different salinity

iLE Salinity

HY Plant

Y 5 10 15 20 25 30 35
F%E P. australis ++ + + _ _ _
HAEKE S alterniflora ++ ++ ++ ++ ++ ++ +

o IEEARK 4 ARE; - EATRARK
++: Normal growth; +: Slow growth; —: Poor growth

x2

AE. ERRENKREHNTE

Tab.2 The plant height and dry weight of P. australisand S. alterniflora

LT Before test

SEUG IS After test

4 Plant ¥k Plant height (cm)

T 5 Dry weight (g)

Pk Plant height (cm) T Dry weight (g)

73 P. australis
HAELKK S alterniflora

38.01+5.43
38.12+2.23

4.92+0.91
5.13+1.25

39.74+1.40 4.98+1.24
41.05+2.61 5.53+1.46

i o —— 2B P. australis wetland
n [ — i : X
%D 0.50 © HAEKEL LR S. alterniflora wetland 00
= 045} — .
s % 040 — 180 &
RE 03 &
=7 030 {60 & S
% B 025 H 5
w § 020 140 ¥ .2
B 0.15 X b=t
£ 010 {20 ® %
g 0.05 g
g 0 0 9
3 0 2 4 6 8 10 12 14 £
Hf 8] Time/d ~
2 @
%n 0.5
E P FEIRH P. australis wetland
04 Wi AT )
® % S. alterniflora wetland
Sl
S
8
ggo_z‘*I ’_I r"]rhririﬁﬁ
8
g 0
3 0 2 4 6 8 10 12 14
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Fig.2 The concentration and removal efficiency of inorganic nitrogen of the two constructed wetland
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W BEAESCI I R FEAL, RES1T85 4 X,
NH,-N W EE R BB R Thag,, ek fsha T
fiif . HALKERILRFIEITERE 3 KJGH NH.N £
FrZiAF| 84.00%LL |; FERM RS IZITRSE 6 K
FFR IR F 2 80.00%, NH,-N ¥ 5 ik ) sh 516 )5
PSR E AR R RGP NHeN PRS0
0.06. 0.02 mg/L, [k #4535l oy (85.48+0.50)% .
(95.01+1.18)%. 2 FhAE IR b 2R G Xt NH4-N 2B R AY
7= 50 W (P<0.05) (% 3), H AL KE R R 4%
NH,-N 23 BR28 45 = 2 9.53%.

RyEE 2b. B 2c WA, 2 FEYRH RS+
NO,-N il NOs-N ¥ B 52 S T i J PR I 3, NO-N
A SR v ] 7= 4 A AR e B2 #5708, 7E 0.01~0.04 mg/L 2 []
Wezh; NOs-N 7ES25 WA AT 4 d RIETHE:, M F
R 2SRRI HK T, BEARKFIR L R GEH NO,-N A
NO3-N ¢ 5 T 4 25 bk . B A8 K SR R S
NO,-N il NO5-N i & 75 S 50 i 35 B i KAH, 4391
25k 0.05. 0.37 mg/L; FERHARSN NO,-N Al
NO5-N ¥ B2 BITESS 2 KA 3 Kk 3 KAE, 435
2574 0.04, 0.47 mg/L. HRHEE 2d FTE1, 2 FEYR
MARGAEL IR, AT RS DIN 25T
JEREAR A%, JE4LBE 10 d 5 THE . DIN WkERE
FE G, PEMIEAEKEN RS H DIN 435k
(0.32+0.01) . (0.2620.01) mg/L, DIN £[& 45K

(50.25+0.80)%. (58.93+1.96)%. H.{£ K5 2551 DIN
R R R G0 8.65%), 22 5 i 3 (P<0.05) (3 3).

A 3 AT, 2 RPN TR NH.-N. NO.-N
F1 NOs-N 11 DIN 7 tb AR fb#a A, 7ESCI0 014,
NH,-N B 5 L2 41.00%, Fifi5 S 56 i ] i 38
NH,N 5 EE B #iREAL, BWRERER, FERS
NH,N 5K 13.00%, HAEKERGF AN
3.00%. NO-N fE R a2 &, bs
BEAR 2 A28 7K o NO3-N (1 L i Ak $HEASF [i] P 3 i ik )
AR, PP R ER RS NOs-N &
A9 249 84.00%7F1 90.00%.

23 2 Mg N ITBHXt CODy,. HEEEELFN SR
HL R

H & 4a, & 4d AT%0, N TR K SR8 M HEK
ZIBHL R GEAE TR 24 h J5, CODw, ¥ FE T [ 2 K 1k
FE G R FF s 5. MR RS CODy, KM
49(3.21+0.33) mg/L, “F-3EBR R A (57.74£4.40)%; H.
K EE L R G5 COD 7K e 24(2.04£0.19) mg/L,
1 B K (72.8442.64) %, H.AE K LI L 2R S0 )
CODwin ¥ EBRF L35 =2 15.01%.

HE 4b, K 4c FIE 4d ml %, A TR i
EBRTE 24 h iR BISh AP IG, AR R SR
Eh ¥ 4(0.30£0.01) mg/L, FHJEHE K (34.69+

x3 2MATEMBXTEMEULRIER

Tab.3 Comparsion of pollutant removal efficiencies of the two constructed wetland (%)

Wi H Item

of NH4-H of DIN

THLR LR
Removal efficiency Removal efficiency Removal efficiency Removal efficiency Removal efficiency

CODw, £BRAR  BARRER EFRR LR

of CODyp, of Phosphate of TP

753 P. australis 85.48+0.50
H £k S alterniflora 95.01+1.18
P 0.04

50.25+0.80
58.85+1.97
0.08

57.74+4.42
72.84+2.64
0.001

34.69+2.36
41.52+3.84
0.07

49.77+0.54
52.41+1.27
0.07
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Fig.3 The proportion of different inorganic nitrogen species
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[ —— A58 P. australis wetland [ —— 2518 P. australis wetland .
B = 50K BB S. alterniflora wetland ° —~ Il = GARKEIRH S, alterniflora wetland %
0, 180 X T osp 10 8
- n
W9 AN 10 8 B RN P\ g
UYINN 0.5  soulll” 4 SR
27 /\/\//\/\/\/ 17% » 132(‘50'4 \/ N\ ¥ s
%86 / 10&s5 L% -30%%
D§8°5 40-§§ ﬁ%(m ﬁﬁg
Ogé4 30 8 2 & b 120 & &
0.8 s ®g -
g 20 & 3 E
E 2 g ‘02 110 3
31 0 5 & £
& 0 = 8 5
O o 0 0 g
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14 =
IfE] Time/d it 8] Time/d
@ ()
[ —— P 5N P. australis wetland .
08 — KED 1 X >80 N .
E . S?ﬁjfn%f;oﬁrfzmwe fand 70 § g 80 [ &2V H P. australis wetland
2 0.7 /-~ 160 = 5 70T I EAEK G
g P ] ° 60 S. alterniflora wetland
sospl TN - = S0 e g8
ggo.s a —40%3? gém'
g g T 5401
504 1308 ® & =
B8 T O B
=} i =
§ 0.3: 20 % g20f
g 110 ; é 10+
© 0 0 ﬁ g 0 1 1 1
0 2 4 6 8 10 12 14 O BEER LR Mk TP WA EEE
fitE] Time/d Phosphate COD
© @

K4 270 N TR CODyy,. BEARERFIEE Y9k B AN 25 R R A8 4k

Fig.4 The concentration and removal efficiency of CODy,,, phosphate and TP of the two constructed wetland

2.36)%, TP ¥ J% 4(0.38+0.01) mg/L, V¥R N
(49.77+0.54)%; H. 1k K 500 3 45 1 ol 2 46 vk 32 Ry
(0.28+0.02) mg/L, V¥ XERAH(41.52+3.84)%, TP
W B k7 (0.36£0.01) mg/L , T ¥ £ & K K (52.41+
1.27)%. SEHHANE], 2 FiAE ) N T H ) R 5 A TP
W RRTEINE

3 it
3.1 2 FhiEY A iR R Gt T RS L R4

J/b B4 (2006) i 55 R B, AEYITE N TR M 05
AR EEEN, —rmEYWIL DIN HF A
H B AERKIIRYR, 55— A m AR X s /S0
TEHS 2R T I A 8 DI, A1 9 A 200 T % 2 1) s
fbo HABIERN, HRGPONE ., ARARE . RER
FEIRFRIE | AR X I AELAE F7 LA KR 2R 20 I 5 B 1 R
HFL 5K AR T (RBiELEE, 2007; X 564%, 2010), AHF
FAER R, PR AT E N2 0.73 cm il
0.06 g, Ifii B AR FE (1) A% = A1 T E 430 35 in 24 2.93 cm
Ml 0409, JGEMEKAIE R 220cm, TEERTH
#0349 (£ 2., BAAKEESRERMFT, EKR
DT, 55K 9845 (2008) B 5E 46—k . H.AEK

A K T 3 0T RE S AR OK R R R A LA
FEER e TR A E SR T 25 A 6. 155 % (2007) &
B, HAE KB X g B R A N RE T A S, T
ARG, BEAEKE R SOD Al POD ff#h 1 2 5
HAMAR, 1 CAT MG AR fe, A FF I
XTER OIS ; PR SOD ., POD il CAT it
WS IR I, LIS N Eh 1 aa i B8 22 . TR R
F(2015) kI, TEERMAIREE T, BARKEMEOLE
HR (P EFCHIFN AR () Y2 ETHEH, MR
PofHE TR, 1o (EHNTCI B AL, 1 #e%(2011)
WA, EAERKEWEKENEEERES R,
LA RN AERKERER T, R 2a A,
FEETIE ALK B AR YT NH,-N # B A 5 i 5
B, 43514 (85.48+0.50)%F1(95.01+1.18)%, H.{LK
T R GERT NH-N 2 BR 3B 25 1 Hb 55 9.53%, —
S 2 (P<0.05), H ALK FIR YT NH,-N Y4
R R (B 2a 13k 3). M RES B 46K 8 AR IE N
R RS (Lewis et al, 2002), P fEfI4E K&
T, SRR NHeAN W& A K. A4,
T R4 (2009) K, Pn5 NHe-N 5% B EFEAH X,
HRYEE 2a ] A1, ALK BRI R ST NH.-N (1)
EBRHARTN AR &S T4 ECR R IAHT 5 d,
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2 PR AR Y NOg-N ¥R B2 34 Tt i, H H ALK FR
) bR K 2 R, 7ESCERTT 4d,
KABSY NH,-N 38 3 i 1k s b PR 5% A6 NOg-N, ixX
AIRERE T HAK MR R @8 S ERE 1Y
PR AT O o N T Hh P R U A A RO R AL N
RAEte, fEfeid Bl FE AR, WA DIN W
LR ARCRA HEECR, EHENEA(DO) R i
NH,-N 9 5Ab . A e A e 2 SAEH , 1Al
WAL X P A28 1) 5 40 (RO ) 7 i 420 1) ] ) 1, g 248
AR W 4 AR S B O SO AR () R A, 2015; A NI A,
2013) . FEPRI 5 (2012)WF 58 Fe B, B ALK RO X (1) 41
P =F & B AL AR T AR . Chen 55 (2014) 58 %
W1, AR )G 22 BR AR AR EE SO AR A T BUR 2 4R
FEVE R NOs-N H5 460 No #5 4& HR L R G0k SE 3,
Kl 2 W7, NOg-N ¥R ST G BRI, v ARG
i S A5 FF NOs-N #4460 No, 44 4
ST 0

3.2 2 fiEM AR CODy,. RBEEEERFD TP /Y
FIULE RO

MYIFEA PG G L bR E AR, g
BLHEARE R R . B A AR R 2 A
W, TRV ] 2 B A 5 AR 2R s 4 5t A A 3 78 114 5 il
55 gt W AR AL B 2 R A K A ] AN Rl R 4 6 CODwg
1) 2 BRI AFAE 22 5 (WK 4R 558, 2014), P75 I E AL
KB RGN CODwyy -4 25 Bk 2R 4 1) Ry (57.744
4.40)% 1 (72.84+2.64)% , J5 #H ILET & W EBREH
15.01%, 2% 51 i 3 (P<0.05)(% 3). MR E£M, Wi
SR A AILTE Y 2 B o R R e v R R 2 — (it
&5, 2010), SR WTEA DL 2 bRt R ke 3 SR
FH(Cooper et al, 1996). 2 Fitti# A TiE#i%} CODy,
ALK ) 22 SR T BE S AR K R X A T
=5 FTAR X AR s 22 ) R R E A G, tnT BeS2 R
AR B A T L R R R KR, XA AL
MEERXTNE.

F e v A 5 35 7K B B e R Pl A
R R, ANEAEY BRI e A7 2 5 (U A,
2016; MRE#R4E, 2015, &%, 2013; Abu-Ghararah
et al, 1991), 735 Wb 58 G0 A1 E A6 K B Ml 2R 58 1)
TR T34 2 [0 543 1) A (34.69+2.36) % 1 (41.52+3.84) %,
XF TP #4653 4% 5] 2k (49.77+0.54)% Fl (52.41+
1.27)%. H ALK IR R S B RRER A TP i 5B R
BT L, (R T 25 R AR B 3 (P>0.05) (% 3).
SCERIE], 2 FAEYIR L R G R AR K TP YR IE 28R
Fhimr, P RE AT YA 25 I F0 0 J B B B AR R b 3 3

(RFFESE, 2013; 45BN 4E, 2012), B A2 2 o X i
W B Ao AR RIS R T B, AR R, 2 Pl 1
XA A 2% R AR S ] RSCR 3, R BERR AR A TP (1Y
EFRE3 29N 40.00%7F1 50.00%(K 4).

4 it

(V)R EREE R TR, 2 R B AR K 332 BN TR)
FREE R, AR R T 20 BPEEA T IR AR K
HAEKFENAEEREE Ny 35 DI FHREIE W AR K, HAEK
RSP SR AR TR, R B R T E R N i
Tr¥,

(QFEFEHIN , 2 FRE Y%t A T8 Hb A5 Y i 1 7K
FREHAMEAK T NH.N e O 3, KBRRITE
80.00%L |, 43514 (85.48+0.50)%71(95.01+1.18)%.
HACKFEN TARHIXT NH-N L BR 2R A 25 00 = 2
9.53%, # 5 W% (P<0.05). [Ali}, B 4EKH A T iR
REE AP AR E NH.-N 554628 NON, #2715 T NH4-N
FEALRLR

() =B N TR A E ALK LN TR X% CODwn -
1 5 2R A3 5 Ky (57.74+4.42) % F1 (72.84+2.64) %, H 4L
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Purification Efficiency of Mariculture Wastewater in Constructed
Wetlands with Two Salt-Tolerant Plants

XU Yonghui*?, CUI Zhengguo®”, QU Keming?, WANG Yanyan®*,
WANG Jiapeng®®, LI Yueyue**, HU Qingjing?
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial Key Laboratory for Fishery Resources and

Eco-Environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
3. Jiangsu Dongxin Farms Aquaculture Company, Lianyungang 222002; 4. Ocean University of China, Qingdao 266100)

Abstract As an eco-friendly wastewater treatment method, constructed wetlands have been widely
used in purifying aguaculture wastewater. However, due to the effects of salt stress of seawater, the
feasibility of treating mariculture wastewater in constructed wetland with different plants needs further
study. To investigate the water contaminant removal efficiency, two integrated vertical flow constructed
wetlands (IVCW) were constructed. Phragmites australis and Spartina alterniflora were selected as the
constructed wetland plants. The salinity tolerance of P. australis was significantly different from that of
S alterniflora. The content of ammonia nitrogen (NH4-N), nitrite nitrogen (NO,-N), nitrate nitrogen
(NOz-N), phosphorus, total phosphorus (TP), and potassium permanganate index (CODy,) were
determined for 14 d. The two constructed wetland were filled with fine sand, vermiculite, and coralite.
The results showed that the optimum salinity of P. australis was 20 and that of S. alterniflora was less
than 35. The physical and chemical properties of the purified water were: temperature (28.60+0.71)C, pH
7.60£0.04, and dissolved oxygen (DO) (5.32+0.45) mg/L. This demonstrated that the efficiency of
P. australis wetland and S. alterniflora wetland in the removal of NH4-N and CODy,, was (85.48+0.50)%
and (57.74+4.40)%; and (95.01+1.18)% and (72.84+2.64)%, respectively. The efficiency in the removal of
phosphate and TP were 40.00%~50.00% by both the constructed wetlands. These results suggested that
the salt tolerance of S alterniflora was better than P. australis. There were significant differences in
NH4-N and CODy,, between P. australis wetland and S. alterniflora wetland (P<0.05). However, the
difference between the wetlands was not significant for phosphate and TP (P>0.05). In the short term, the
efficiency of the removal of NH4-N and CODy, from mariculture effluents by S. alterniflora wetland was
better than by the P. australis wetland. Under high-salinity stress, S. alterniflora had strong salt tolerance
and grew better in seawater, and had better purification efficiency than P. australis. However, the
efficiency in the removal of phosphate and TP exhibited no significant difference between the two
wetlands.

Key words Constructed wetland; Salt-tolerant plant; Remova efficiencies of nitrogen and
phosphorus
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