55 35 55 6 W]
2011 4E 6 A

VS S ¢

JOURNAL OF FISHERIES OF CHINA

Vol. 35, No.6
June, 2011

X E S 1000 —0615(2011)06 —0905 —06

DOI:10. 3724/SP. J. 1231. 2011. 17362

ERFEEYEEEFRUFTHEKEPEBERNNT SN

I}[(éil ’

£

HH A,

ES- DU ¥ 1.3

(L NG A2 e AR a2 e, Wi WJH - 313000
2. WL R IREE SR IR , 19 YR BB 52 5 A A A PR 77 A T A S 2, WiV AL 310029)

WE: MG EEERUFEARITE P (P) WX IR 1842 ZAFEMN TR MR R EM
ERBEMALFRSTHHREL, AT EANRNEDBEZEHNE, EAENEEEEHRNUK
AT AR Pk 0 o 1 LR, R DA (R A B (IRIR) oY 8 BUBR B AR 40 AR A A4
OARMESTFHAT AL, BAFRAENE G THNEERFEARRESBRERAR, FRT
FlLREFH TEST HHME S ERFAAM T 2 LR BT AL (TP) TR EN T E
Ao BERFW ZE20 d LHEJF, EAT HEM AR LM T0 34 E & FFAITRAAAE T B0
FRBRERET ,HE50% UL EESTFHANBAEERFEEI R I REZNH LR
AR A A RO A R AR R R R, 2 B R R Rk R TR B 23% ~58% A0 27% ~
51% ; R MR R B , f AR Eak KRB 13% ~28% ; T R R (K02 £ FR A

THHIELR, — KT 1.5% , JLF 7 &Rt

KRB : BERMIAAM; 8 EXFHMEY; FHRE

hESEE.: X 524; S 949

BB SRR KA S R G P BRI RS TR R
(FEZG R [ B ARG TR S 38 i 51
FEBRGEMARRIAEAL o SR IR K IR 5
P —A> BB R A K™ R e, d T
RABRARERTEAL , KA I (N) (B (P) &
TP AW L TF, R BER B —E /Y
BRAGAE 2 IR FE K A IR B B 3R . FRBDK IR
BIMEZ G, K B TR AE A (R 0l 2 i e A5
FBEA) S H G, T FEK PR I U K R
B, —Bokhm & AR FEEE 4 mg/L LLR
I, BV AT S £ S 1 IE B ALK R F) 2 mg/L LAR
I PR R 2 R R A o K IiTS B IR 0H
FR 7K™ i WA SRR R R A (B, Se A )
ik Al FE AR P B, AR AT L £ )5 22 B2 T
S o FRFEK I B S IR A SR AR ™ AR 1
SR [R]ESF , HE A 37 B8R 7K 3wl fef ] [ 7K dskok
JRASIR , T S 3k R S i FR SE L A B (K 5 T %

WeiE HHEA:2011-01-28 &E BH#1:2011-03-15

XERERS A

IETERIFRIK) R BB EIEER S

Bl — R B R PR T 2, R R
FHARAE B FAL I E BB Y, RIS K R R
EFABGRET 2 A SRR T, PR A A R A
WP R BIRA SRR R B S SR e s, BTSRRI,
TE BB IR R FE 2 PR BB AR Bl A 7T 1)
AR B BE . 1 S 4G W5 A
VR AR 2 I B B R I K s o Bl 280 e v )
15 80% ; JH e 21 45 WS WA I PR X 95 e K Jak
IR 22 AT 15 79% 5 o SCRESE 1) G e b
G KIS AT LU SR, 7 RE N3k
—SEIIATRRE . R, 4 U BRI R BL, B4
FRR I PR A FE R 5 2 S R PP 0 LR 2 R iR
12 A48 A% 5 BRI R TR

AL-NOZAILY 25\ N Wi 16 52 ik 72
TR M (A T A e e A
WAy ) EHIAR 2 W B R U8 R BA ( R BETTE)

BB - [ R [ RRLA R ST R H (20977027 ) 5 #7148 TR L BTH R [E PR RHE /R H (2000C14019) s B ™ Ml HE A
PRAR AR B LIS G s AL 948 BUH (2010 - Z40) 5 WS T BLE R BBt H (2010GS01)

BIEE . 2 M, E-mail; wwxx1981 @126. com

http : // www. sexuebao. cn



906 Koo

S

35 %

WA D BB & (PH, ) SEE ] . 7KK i
SR PR BRI 18 02 P A2 2 1, BRI A SC AL
WFFE MR BEER L & B SR SR K R A S B S R
Gt (BLFEAEY) 35 FE K FIE U8 Y 7 SR 4EL K AR 25
RGE) W7 5 1 2 1] A 23 I TR) AL, 1) AR P A
ST AEY) EBR W B IR IR KA TR A 25 A AN ]
BRI SR S L B R DTSR, WX A S
ARG E LR IER S % AS
TP A SURR AR ST IR ™, S48 1 F JC R B AR e
KA WA Bl AR AR RS AR B K AT AR DLk 2K
Fr AL UK AR ROR o AR A7 0 R BR
TREFE P SEA Y B ACROR IR 255 75 B YY)
MYA: K 2= 5 R 1, BRI 3 il i TR IR ( Pistia
stratiotes L. ) f1Z& W 70 ( Secale cereale L. ) {fE K
AU B A AR AT R AR IS, X
TR B AT R A 2 5 AT TG ok B, AR
HIEEAE R B (i) & F 2 (K
) BA B i e A 8RN AT LA O A A=
BUF B YA R H SO B, BA —E
P LR )

1 BPR ik

L1 R{EME 5t
IR A 70 5 AT AR A S F
R REERN A 70, HEY BT 35 (1) KPR,

TEPRAE KA R/ N—B0 4, Se T B oRKIE U,
SR JE MZERIRAKIE e, PR AT Ts 5% 5 (2) &4 70,
R GRS DEFEELRE R
s EERA K 2 10 em R A KGR 5 em A4, T
WATHURE IR . R R RS 3 5 1« &40 70 R
T 24 35 R 5 e AR TR 5 FL 0 SRR L, (75 AR R
AT DA 30 55 370 KIEW Rk AR R .
P2 0 Y b S ER I AE N AR E (OB R 5 000
I, FHXHREE N 70% ~80% ) , H TAEY A K 2=y
PEARFE, N TARBEEWMER2 5N (25£1) C
(KED) A5 £1) T 70),
1.2 RWHE5EE

T B IR T K Y B ) R T H &
BEFR RIS K E LR 2T BT AR K AR
I Y8 1 55 8 % K (JR K TN: 1. 55 mg/L, TP:
0.22 mg/L) il A (NH, ) Mo, 0,, - 4H,0 FI
K,HPO, - 3H,0 ffifk K+ TN F} £ 5.0 mg/L
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PFEK pH 2 7.0, AR # (10 L g EEK
) PUICE 24 8 L BLl 4575815 K o Ik VA f5
DU 75 7KK TR AR (B DL 2% 1. Be il 47 1) 75 7K 78
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Tab.1 The initial water quality indexes of treated culture wastewater

JKFiFEFR water quality

MR/ (mg/L) KB/ (mg/L)

BA/(mg/L) Iy tER (me/L)

+ pH
TN TP NH," -N DP
JE P, stratiotes 5.13 £0.25 2.14 £0.09 3.34+£0.12 1.85+0.05 7.12 £0.01
KM T0 S. cereale 5.09 £0.33 2.11 £0.11 3.19+0.14 1.81 0. 04 7.09 £0.02
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Hr—Ba ) (29 3 d) IEAUT R IR, IR TG AT
SBCER 3 IR i HL v 0 U 2 e S pH AR {EL( TN :
3.43 g/kg;TP.0.52 g/kg;pH 7.51) ,

Ik E - FRIBOH[R] 6 (29 100 g) /YR
BEANAH 70 fOREYI v RS K Uk T s FE
KIE KU, 7E oW i) Hogland & 37 W P LR B

Ir 48 h JE RS AR A T REAT b HEY5 K B I A i v
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Tab.2 Change of fresh biomass and P content of ecological floating culture plants

T/ (¢/ ) FW

% 7K#/% percentage of moisture

it/ % percentage of P

LN 20 K EABN %20 K EAPN 20 K
K P. stratiotes 12.5+1.1 33.6 1.2 80.85+1.14 83.17+1.12 0.33 £0.02 0.75+0.01
K70 S. cereale 10.1+1.2 26.7x1.1 75.92 x1.21 77.03 £1.11 0.29 £0.01 0.64 £0.03
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Fig.1 Change of total phosphorus( TP) concentration in

treated culture wastewater
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Fig.2 The contribution ratio of different P removal ways in total phosphorus removal from eutrophic cultivated water
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Ways of phosphorus removal from eutrophic aquaculture
water by ecological floating culture plants

WU Xiang'** , YE Jin-yun', YANG Xiao-e*, WANG Chen-yi' , ZHANG Yi-xiang'
(1. College of Life Sciences ,Huzhou Teachers College ,Huzhou 313000, China;
2. Ministry of Education Key Laboratory of Environmental Remediation and Environmental Remediation and Ecological Health ,

College of Environmental and Resource Science ,Zhejiang University , Hangzhou 310029, China)

Abstract; The ways of P removal from eutrophic aquaculture water in the process of phytoremediation
included plant absorption, root system adsorption, sediment adsorption ( mainly including flocculation and
deposition ) and P volatilization ( PH, ) under reductive state. In order to futher investigate the mechanism of P
removal and clarify the ways of P removal from eutrophic aquaculture water by phytoremediation, we took
Pistia stratiotes L. and Secale cereale L. which had higher P removal efficiency as experiment materials
respectively in summer-autumn ( high-temperature ) seasons and winter-spring ( low-temperature ) seasons. The
contribution ratios of these four ways of P removal in the total phosphorus ( TP ) removal from eutrophic
aquaculture water were respectively studied through simulating ideal ecological phytoremediation system. The
study results showed that both of the two ecological floating culture plants P. stratiotes L. and S. cereale L.
have higher TP removal efficiency from eutrophic cultivated water, which both reach higher than 50% ; And
the two main ways of P removal by ecological floating culture plants are plant absorption and sediment
adsorption whose contribution ratios respectively are 23% —58% and 27% —51% for TP removal ; Second is
root adsorption whose contribution ratio is 13% — 28% ; The lowest contribution ratio was observed in the
track of P volatilization under reductive state whose contribution ratio is only lower than 1. 5% , thus, this
contribution in TP removal is very small and could be neglected. The results of this study can be considered
as the preliminary research basis for using *P isotope tracer method for further careful in-depth study of the
movement of P in eutrophic aquaculture water.

Key words: eutrophic aquaculture water; phosphorus ( P); ecological floating culture plants; ways of
P removal
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