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Abstract; Sediment-Water-V. natans in a simulated lake system was built to study phosphorus concentrations in sediment, water
and V. natans during the growth period of Vallisneria natans. Simulation results indicated that different phosphorus concentrations
in sediment were reduced significantly during the growth period of V. natans. Total phosphorus (TP), NaOH extracted phosphorus
(NaOH-P) , HCI extracted phosphorus (HCI-P) , inorganic phosphorus (IP) and organic phosphorus (OP) were decreased by
65.71,39.06,11.65,52.86 and 11.28 mg/kg , respectively. The IP absorption efficiency of V. natans was higher than that of
OP, and the NaOH-P absorption efficiency was higher than that of HCI-P. The concentration of TP in water was decreased to
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0.04 mg/L. Redox potential (Eh) was increased significantly but pH was decreased in sediment. There were significantly positive
correlations among TP, NaOH-P, HCI-P, IP and OP. Different phosphorus fractions were negatively correlated with Eh at different
levels, significantly positive-correlated with pH, and significantly negative-correlated with V. natans root area. Phosphorus ab-
sorbed by V. natans was 292. 24 mg at the end of the experiment. The phosphorus in sediment, V. natans and water were 92. 04% ,
7.85% and 0. 12% , respectively. The result indicated that V. natans affected the concentrations of phosphorus in sediment
through increasing redox potential and decreasing pH. V. natans reduced phosphorus release risk through uptaking phosphorus from
water and sediment. The rank from high to low order of phosphorus absorption ratio by V. natans was NaOH-P, HCI-P, 1P,
and OP.
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Fig. 1 Changes of biomass (dry weight) and average root length (a), individuals and root area (b) of

V. natans during the experiment
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Fig. 2 Effect of V. natans on different phosphorus fractions in sediment ( Different letters indicate

significant difference among treatments, P < 0.05)
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Fig. 3 Changes of concentrations of different phosphorus species in overlying water during the experiment
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Fig. 4 Changes of redox potential and pH in sediment during the experiment

HCL-P 3045 5 [ AR I | TURRBRTRSS LI K W B S5 B0 5 B0 A5 S BVURR A 7E TR 45, 3k A
TR ) TR S 8V R BB SR I R TR h R R R 25, (R R 7E pH (R AR
AL HCL-P o] LU ST Fh i b o, 5 2 AR 22 1 ] pH (B A (81 4b) 7T B2 SETR Y
HCL-P BEAIRAY T 385D, T HCL-P BEbT th Ve, BT LATE 7 73 60 24 A i B R L AR oh HCL-P 55 o 52
BURARAR , 35 RO R R T RLA SRR (44,07 m’/m’ ) | B R MR 28 25 TR A 389 o 50 400 1 5 M % 422 fi
(HL2s , AT o B S U O B 7, 3 AT R R BT T HCL-P 76 7 303 th S0 R e i PR 2 —.

AR AT N 3 AR 2R PN SE IR A B 7 BTSSR ], 76 58 A S i NaOH-P i1 HCL-P 3 53 32 B A4
FRSEIR] , 75 P A 286 o HCL-P 3 s S ) 10 00 T Rt 3. X — 45 5 52 iR M ) L A o 1 DL R WP AN 2 4 T
USRS R R A . S5 b, YUK AR 2R B S A A ke 7 £ W Ak 2 BRI, 00 1) 4 Ja A0 3 5 10 ke
A5 LR S B R 30 9 HR R SRR 2R 23008 AR ) B A WL R, 3 L 5 M) 76 R 22 ) T £
PRI AR SRR LA T Bl A BRI X U A 2 S P B o SR 0y S SR R AR
B AL ALK ALy S 35 X AR PP A% T LB o B (S, T A3 4518 5 AR SC R 45 R — 3. T AR R R A SR &
TR ALK A X TR TEHLBE B4 2 A — B S MR

OP 1575 ph [ 58 1 HIE S I 2L 8 AL A AL 353 01 R 96T 9 7K 22 2 0 7 PR 2L 4 T e i e A L
BT 43 JHCrP T R A LA T 43 T L 7 B0 G o 3o vl A BIL TR () A e T R, 6 8 1) 8 2 4 7S Bl
AT WRATURRY T OP BAT M4 BT Pk (HR OP S5HIMIRTELRa G , AR e ™ OP i 68 g o 5 A
XN AT RE SR OP 75 SEBsa A2 rp A A /N 2 B L R 22—

YUY OP ZHLABEATE (ALIR LB S BEIR) (BENG %R B4R (R B OB LA B — 6 R i1k & 1 45



758 J. Lake Sci. (#:8#F5),2011,23(5)

T I MU TR TR A HLBE I BB, Al 30 — 150 pg/g, 16 SR A v LS
ANTRER AT BB = T AR B AR S A A S A PRI R A G ™ AR S rh 3 R 4L
PR SR AR I A7 0 35 1o T 0 B L, S R T AR ) v JULIE 7S i R Wi A 280 AK SR TE LB , I T (75 OP ] TP
D RS X AT AR OB T OP BRI 53 — AN R DAL R/ 32 21 FE I 5 AR 2R B Ak 1 /K A 8 e
AL TCHUBEIE 25 BB A ] S Hek i i S I A B, S OP & AT — R I REAIRAE . mT L, AR ZR R AL A
WA R IBITUKAEYIRERZ W OP 195 i

DU 58 A5 5 R PR 7 o AR R R AR OC e T 21 (36 1) (W] DU AR 8 8% 5 Eh 2R
[Fi) P 2 4 SR G T 55 pH U S 2 35 AE AR DOG , v AR RIS Eh BIEAIOCTT 5 pH & GG, AT MBS %
AR R R BRI O, PR AR T3 5, DU b Eh Jh i, pH AR, 0805 19 Eh AR pH fie 2E
TR R ICATLA AR I, AT e A T IR SO . 3 AT RS i R i TR v R AL i A —
R

# 1 PURYIA I 2505 DU R S5 TR 5 Moy R AR R 3 AR 2 [ A 5 R OB RS
Tab. 1 Matrix of the correlation coefficients among different phosphorus factions, environmental factors and

root area of V. natans

P NaOH-P HCI-P P or Eh pH MR

TP 1.00

NaOH-P 0.97"* 1.00

HCI-P 0.95"* 0.96** 1.00
P 0.92"* 0.97** 0.98 ** 1.00
oP 0.94** 0.95%* 0.97 ** 0.96 ** 1.00
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Fig. 5 Changes of phosphorus in V. natans, sediment and overlying water during the experiment
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