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Abstract: Purification effect of Suaeda glauca ( Bunge) Bunge on total nitrogen (TN) and total
phosphorus (TP) in eutrophic simulated seawater with different salt concentrations ( mass concentration
8, 16 and 24 g - L™' NaCl) was researched, and growth of S. glauca and contents and accumulations of
TN and TP in its different parts were also studied. The results show that S. glauca grows well in
eutrophic simulated seawater with mass concentration 8, 16 and 24 g - L' NaCl. With prolonging of
treatment time, concentrations of TN and TP in eutrophic simulated seawater with different salt
concentrations after planting S. glauca decrease gradually, removal rates of TN and TP increase
gradually, in which, removal rates of TN and TP in eutrophic simulated seawater with mass concentration
16 g - L' NaCl are the highest. Treating for 25 d, in eutrophic simulated seawater with mass
concentration 16 g + L' NaCl, increments of fresh weight per plant, dry weight per plant and plant
height, and average length of fibre of S. glauca are the largest, total dry weight per plant is the highest,
and all are significantly higher than those of other two treatment groups; accumulations of TN and TP in
leaf, stem and root per plant of S. glauca in eutrophic simulated seawater with mass concentration 16
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g + L' NaCl are obviously higher than those of other two treatment groups, while those in seed per plant
decrease with enhancing of NaCl mass concentration. It is suggested that as annual dominant species
growing in coastal saline soil, S. glauca can be used for bioremediation of eutrophic water with a certain
salinity , and has potential of biological improvement and remediation of tidal flat aquaculture wastewater.

Key words: Suaeda glauca ( Bunge) Bunge; NaCl treatment; eutrophic simulated seawater; purification

effect; accumulations of total nitrogen and total phosphorus
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AbFER [A]/d Treatment time

—eo—: FUEIKIE 8 ¢ - L7 NaCl AYBLILEE /K - FHAE AR Simulated seawater with mass concentration 8 g + L™' NaCl and planting S. glauca; —A—; Ui

TNZBEZ/% TN removal rate

0 5 10 15 20 25
AbFERY[E]/d Treatment time

=

W 16 g + L' NaCl (A 8L /K I FAE B 3% Simulated seawater with mass concentration 16 g + L™' NaCl and planting S. glauca; —a—: JRHEHE 24
g + L7 NaCl B9 HLE K - FhAE iR Simulated seawater with mass concentration 24 g + L™! NaCl and planting S. glauca; —o—; J& NaCl FIAE4E1 A /K H.
AR FIFE % (XF B ) Simulated seawater without NaCl and unplanting S. glauca (the control).

1 MERZEEARSEEEFRLELEKFEAR(TN)IREM TN ZBRENITE
Fig. 1 Dynamic change in total nitrogen (TN) concentration and TN removal rate of eutrophic simulated seawater with
different salt concentrations after planting Suaeda glauca ( Bunge) Bunge
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—o—: FUEKIE S ¢ - L' NaCl AYBLILEE /K T FIAE AR Simulated seawater with mass concentration 8 g + L™' NaCl and planting S. glauca; —A—; Uiz

WE16 g -

L' NaCl A L7 7K I Fh ML 8 3% Simulated seawater with mass concentration 16 g

- L7! NaCl and planting S. glauca; —a—: FURHE 24

g- L™' NaCl AR K I Fh AL BKTE Simulated seawater with mass concentration 24 g- L' NaCl and planting S. glauca; —0—: JG NaCl FRIASE DL 7K HL
K APHL R (XF HR) Simulated seawater without NaCl and unplanting S. glauca ( the control ).

E2 MERZEREARLESEFUELGKDLE(TP)IREM TP ERENNEE
Fig. 2 Dynamic change in total phosphorus ( TP) concentration and TP removal rate of eutrophic simulated seawater with
different salt concentrations after planting Suaeda glauca ( Bunge) Bunge
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Table 1 Comparison on increments of fresh weight per plant, dry weight per plant and plant height, and average length of fibre of Suaeda
glauca (Bunge) Bunge in eutrophic simulated seawater with different salt concentrations (X+SE)!)

g BB A BT 1Y e/ g kT B i i/ g RE R/ em SR/ em
Salt concentration Increment of fresh weight per plant Increment of dry weight per plant Increment of plant height ~ Average length of fibre
8 g - L' NaCl 32.13+4.53b 2.59+0.97b 1.5+0.3b 15.1+1.2b

16 g - L™ NaCl 50.97+5.94a 4.11x1.27a 2.8+0.7a 19.4+1.7a

24 g - L7 NaCl 10.91+1.70c 1.39+0.68¢ 0.9+0.2¢ 8.7+0.3¢

D G5 AR 6] (9 NE R AR AE 0. 05 K P L 2% 5 B 3 Different small letters in the same column indicate the significant difference at 0. 05 level.

W EK, 735355 50.97 ¢ . 4.11 g, 2.8 cm Fl
19.4 em, W& T 05 2 DACIEA U 7E it i Wk A
16 g + L™ NaCl(BALL 22 b e v 5 5 K AR 6 B ) 1) 3
FRALREIL R 7K sl 2 1 Bedme e

2.2.2 BHRARRIETF R TEARFRTEK
JE NaCl & FRAUBEALE K h Ab 3] 25 d, 583% SR AN [A]
FRALAY TR ILER 2, M 2 AL FE BT R 8 A
16 ¢ + L' NaCl & & FRALBIRLH K | % B ik 25 1
[ AT B T R ER B 24 ¢ - L' NaCl &b
FRZH AN R (AL FRET) e 2 A R T B
HE2 125 8% (P<0.05) ; fEREHE 16 g - L™
NaCl & FRALBAE 7K b, B3 SR pk it AR LG T BT
v T IR K o5 2 AN Ab PR Horp | BpR - R
ST XA ST 2 AR 25 5 0 2 A b PR A
BRI T B EZ 5 (P>0.05), Bk LFE,

FEFUR AL 16 ¢ - L7 NaCl (0024 H TR F7 K 14
) BB SRR K el BRI TR AL
JRCR I IR, AR K R A, NaCl R B2 5 i sl AR 38 5%
Wi HAEROR T s TR AR T A R A2 m] o 8 SR A
BT P E IR A R DA & B b 2
et B SR I Bl AN R B RR i
I B UCHEIY D i 2R R R, XA RE S A
PRAS )R AL AR A AT 4 B AR B K

H1Z% 2 3 nl WL 76 AN [ 5t i k2 NaCl & SR AL
LK, A5 AR B FABROK R B o R ST B
Y AR (P ) B TR IR SO TR BT O g
PR BREE 203R (Py ) ST R (H I 0 3 2
5 AN BB P T Py, R K AR E
SEHAY R R T 2ERAL

®2 EARHEETEFUEBIEKPEELKTRIATREMN LR (X£SE) "

Table 2 Comparison on dry weight of different parts per plant of Suaeda glauca ( Bunge) Bunge in eutrophic simulated seawater with different

salt concentrations (X+SE)"

. L‘Q*ﬂ‘ﬁﬁ]ﬁﬁ{ﬁ%%ﬁﬁi/g bk T R g
T )% ) Dry weight of different parts per plant Total dry weight P,/% 4) P,/ % 5)
Salt concentration -l

I Leaf 7 Seed Z£ Stem # Root per plant
%} H82) The control?’ 3.60+0.38b -3 2.23+0.11b 1.21+0.24a 7.05+0.18d 82.69+3.91a 17.31£3.91a
8 g - L' NaCl 3.35+0. 10b 2.35+0.39a 2.67+0. 14a 1.23+0.08a 9.64+0.51b 86.88+0.97a 13.12+0.97a
16 g - L' NaCl 4.52+0.20a 2.16+0.29a 2.88+0.08a 1.60+0.09a 11.16+0.08a 85.64+0.90a 14.36+0.90a
24 g - L™'NaCl 3.64+0. 10b 1.50+0.28a 2.26+0.05b 1.12+0.08a 8.46+0.19¢ 86.76+1.21a 13.24x1.21a

O )51 oS [/ 8 /NE PR IR TE 0. 05 /K- 22 5 13 Different small letters in the same column indicate the significant difference at 0. 05 level.

2) Jh P Before treatment.
3 —. REEFD No setting seed.

DP, s BRRK EIRE B AR B T R Y T 42 Percentage of dry weight of above-water part per plant to total dry weight per plant.
Py BRRK RS B B R T TR B 403 Percentage of dry weight of under-water part per plant to total dry weight per plant.

2.3 EFRREEZTEFUELEKFEEERRIAL
BR(TN) 28 (TP) WS EFMREEHLLE

2.3.1 3TN Fe TP 4 e b4 78 A [R] o Buk F
NaCl & FRACBILTEE K i Bl i AP ZE R TN
FTP (&L 3, H& 3 UL, 5% 8 (A HERT)
AHEE A3 25 d, 454k BEAT B 5% - =5 TN AT TP

e B RRAIG, Fovh A A BRI TN AL TP 5 i
DL 25 TN & i3 5% IR 225 5 (P<0.05) , it
BT 8 Al 24 ¢ - L' NaCl AbBHAZEH TP S EMB Y
XA 225 B2 AR T TN A TP SR B E S T
XFHE UL AR TE3 A AL PR A FE MR 8 A 16
g+ L™'NaCl & SR BRI K b B F 1+ TN A1 TP
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£3 ENFHEEEFUEBIEKPRERFSLEE(TN) FZH(TP) 2 LR (X+SE)
Table 3 Comparison on contents of total nitrogen (TN) and total phosphorus ( TP) in different parts of Suaeda glauca (Bunge) Bunge in

eutrophic simulated seawater with different salt concentrations ( X+SE

)Y

RIS TN £rdit/mg - ¢!

AIRIFRAL TP i/ mg - g_l

NS TN content in different parts TP content in different parts
Salt concentration I Leaf F ¥ Seed 2% Stem #2 Root I Leaf Fi ¥ Seed 2% Stem #2 Root

%t ##2) The control?) 14.20+0.22a -3 7.84+0.82a 5.93x1.12b  2.55+0.36a -3 1.81+0.26a 1.3220.12c
8 g+ L'NaCl 10.07+0.92b 15.38+0.71la 7.07+0.70a 14.70+0.46a 1.60+£0.02b 2.41+0.05a 0.93+0.13b 1.97+0.05a
16 g - L' NaCl 9.23+0.43b 13.95+0.03ab 7.40+0.21a 16.82+0.44a 1.59+0.21b 2.50+0.04a 1.34+0.12ab 1.72+0.06ab
24 g - L' NaCl 8.40+0.40b 12.55+0.82b 7.30+0.21a 14.47+1.23a  0.92+0.02b 1.95+0.13b 1.02+0.09b 1.50+0.06bc

D )5 Hp RS R 1) /NE PR IRTE 0. 05 7KSF | 22 5 1.3 Different smal
2 Jb PEFT Before treatment.
3 —, RLEFN No setting seed.

SEYETRERE 24 ¢ - L7'NaCl Zb34

2.3.2 TN A= TP R R Zoybi  FEA[E B EIKE
NaCl & FRALBALHE K Bz Skt Fh ZEFIAR
TN FITP (AR R IR 4, R4 0L, 5XT R (bR
H) M EG , ABFE 25 d, 4% 4 3 20 Bl 3% BRpk - %) TN A
TP FR R YR RIFE BEFEAR, Forf, BV 8 Fi 24
g« L7 A FHAH A B SR Ak i b TN AT TP FR B w1 5
Xf R B 3525 5 (P<0.05) o 45 b A i3 PR bk 25 rh
TN R KT EWE 16 g - L' NaCl &b P 2H i % 20
BRZErh TP LR B 5% T 3 25 5% (P>0.05) , 1M

ih s
mE s

®4 #EFRE

I letters in the same column indicate the significant difference at 0. 05 level.

JEHEH R 8 F124 g » L7 NaCl &b BRZH B2 SR TP
FRRR B BT X AR, 45 Ab B2 5% PR RRAR B TN
TP BB 345 T IR, 25 Ak 334 5% B R AR T TN
HER AR RE 16 g - L™ NaCl Ab B 2H BH5% B bk
R TP FLR Yy 50 24 57 3 Hoh YR 16
g+ L' NaCl Zb3H41 3% B ARAR i TN i TP FH 2
B MAh BRI 8 A 16 g - L' NaCl b FHZH 7 %
FURRFR T TN R TP AR B TR e 24
g + L™'NaCl ZbFRZH HRT 2 AN &b B0 2H 8] 55 3% B ik b 7
HTN FI TP R R TR EZES

FABRIEK P RE LA EEAL AR (TN) f1 258 (TP) RE M LLE (X+SE) Y

Table 4 Comparison on accumulations of total nitrogen ( TN) and total phosphorus ( TP) in different parts per plant of Suaeda glauca ( Bunge)
Bunge in eutrophic simulated seawater with different salt concentrations ( X+SE) R

PARRA R, TN R 24/ mg

AR TP F 24/ mg

HhE TN accumulation in different parts per plant TP accumulation in different parts per plant
Salt concentration

M Leaf FhF Seed 2% Stem R Root - Leaf FhF Seed 2% Stem R Root
X} R The control?  51.22£5.27a -3 17.63+2.39a 6.74+0.99¢  9.22+1.69a -3 3.99+0.42a 1.63+0.40b
8 g+ L'NaCl 33.58+2.18bc 36.69+7.68a 18.72+0.90a 18.54+0.60b  5.37+0.10b 5.63+0.85a 2.46+0.22b 2.50+0.21ab
16 g - L' NaCl 41.56+0.68ab 30.08+3.96a 21.36+1.20a 26.96+1.92a  7.11+0.7lab 5.43+0.80a 3.88+0.44a 2.76+0.24a
24 g - L' NaCl 30.05+1.51c 18.35+2.26b 16.75+0.69a 15.94+0.26b  3.27+0.10b 2.98+0.67b 2.33+0.25b 1.69+0.18b

D [EBH R [F /NS FRE R R TE 0. 05 7K 1255 8.3 Different small letters in the same column indicate the significant difference at 0. 05 level.

2 Jb PR Before treatment.
3 —, REEF No setting seed.

3 i mEEib
R g A5 R AR W B X i K 8 16 24
g + L™'NaCl & & FRABH0E K i i) S 0 (TN) FILE B
(TP) ¥947 BRI 1) 25 BRI LB A 382 AsF ] 1) B 4
LI ZK TN T TP Vi B2 B A T B, (EUAS [R) o et vk 32
NaCl ZbFRZL X TN F1 TP 1) 25 BREGN A7 7E 25 5, Hovp
JWE 16 ¢ - L7 5 H SRR BRI K i X TN

FTP B2 bR ey, H 5 ik 8 M 16 ¢ - L
NaCl A FREEAFAEWT 0 25 57 o d W B A oy — B 86
Y, B A Kt R TR B — e p AR (AR
W 3ok v e R 2 5 e AR AR A 2 1T 52 i )
KRR B R T > AR g R,
i 8.16 F124 ¢ - L' NaCl & & FRLEHLIE K TN A1
TP ¥ i 4 3 By Se i B AT B B e T - 22 1 A8 b
g ORI B AR S, 4l 8 B R I, 1
B A A R A R S DR IR WA N P 3K B K AR R Y
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TN Fl TP ¥ G FRAIG; B 1 5250 5 30, i A A
X FRICR TR LA YR N F1 P e &
PP BC , (A5 AR A W ORI FHZK AR e NI P TR 19 3
BENE T S BOK AR TN FITTP e B 4 B8 i o B =2
W

ABEFE T, BT R 16 g - L7 NaCl & B =L
0T 7K v 5% BRSO | FRLRR TR P AR K
FRR 3 = TR YR 8 M1 24 g« L7 NaCl Ab 3
20, U AR ) A R AR IR 3G K R DR AR A KA
FORH)—AEBERE P AW, Tk 8,16
24 g« L7'NaCl & E IR K iz koK
T B R T Y A A TE 85% LA L, 1A
B 345 5 30 3 WSy OB A R [R] Ak 1Y) 75 R ) B S
AR TR, A A AT S — RO 5 Y 2R
T RE S TR, 7 B SR A K AR Fp oA el |, B AT 18
SRR E B SR L, RRAE MR R, ST
IR 5 AT I RS &

S R R AN [A] i B R B NaCl & 8 FR A
FUEE K B MR AN AP 1~ Ff TN A1 TP & T2
HTN FTP i, R0 G ey N P AR A
FhFE NG, HAR BRI E NaCl & &R
PG 7K Bk HLpR I ZEFIAR R TN AN TP R b s )
TR TR EE 16 g - L' NaCl A BHZH | otk
8 g+ L' NaCl Ab3HIA] JiH ¥ 24 ¢ - L' NaCl Zb3!
H LA TR YE T 16 ¢ - L7 NaCl 4b B4 5 A F| T 55
TEWR e B ALK T e N R P A AT N A
P MARER 1) 13z i, I e Fh AR AR g,
B PR K R (kR AIZE) 9 TN A TP R R
B TR R AR (AR, R Bz W R A
PUREZK A N FI P FEEFERE K 3R AT
3 RPN ] T VR NaCl & 7 S5 AR 0L TR 7K B B
BRI rf TN TP AR 2R 5 24 3 AL B FTA AN [ #2521 1%
i, FBRPEEDY SRR N R P i A
[ AH S BB GE ARy, I H ) NI P i Bl A %o
N P AR TN, S A g 4 A 2
S X RE S ARG e B SR A R I B T AR
AR I, T I R v e R R R
A A TN A1 TP AR R 2 Flm K T2 A, 3R
FESCRG SRR v BRE W N A P AT R AR T R
%, S 2% AR ) TN AN TP AR SR A,

AT R R WOEE R RIKE 16 g - L
NaCl & 5 F=AA AL 7K B 38 i, XF TN AT TP

FRIIRE B S50 B . o RO DL i A Ay A T T R
et rh A R A — A AR A, PN TR TR
AT R 16 ¢ - L' NaCl B IR MER A9 & 8 F- 1L
IR X RTRIBR B 7K 77 SR B K HEAT A ol R A
52, TR B s AR K AR S R G H Y
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