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The impact of Vallisneria natans L. on the release of phosphorus from sediment under
static and hydrodynamic conditions
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( Key Laboratory of Intergrated Regulation and Resource Development on Shallow Lakes, Ministry of Education, Hohai Univer-
sity, Nanjing 210098 , P. R. China)

Abstract: In shallow lakes, phosphorus will release from sediments to the overlying water when sediments are disturbed. Sub-
merged plants can reduce the releasing. The impact of Vallisneria natans L. on the release of phosphorus from sediment to water
were analyzed in a 40 day lab experiment with the independent hydrodynamic ecological flume under static and hydrodynamic con-
ditions. This study was designed to provide scientific bases for estimating the impact of submerged plants on the release of phos-
phorus from sediment and the water environmental auality assessment. Results indicated that the phosphorus contents in sediment
decreased by 21.8% under hydrodynamic condition, but decreased by 17.7% with the protection of V. natans L. . The phosphorus
absorbed by V. natans L. in 1 =4 c¢m layer sediment was more than that in 4 —8 c¢m layer sediment. The dissolved phosphorus and
the particulate phosphorus dramatically increased in overlying water under hydrodynamic condition and nitrate took a large propor-
tion of total phosphorus in surface water, especially the particulate phosphorus. V. natans L. reduced the releasing of phosphorus
from the sediment to the overlying water and large amounts of orthophosphate in the overlying water were absorbed by V. natans L. .
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Fig. 1 Experimental set-up of dynamic water tank
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Fig. 3 The concentrations of total phosphorus, total dissolved phosphorus
and total suspended phosphorus in surface water over time
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Tab. 1 The relationships among total phosphorus, total dissolved phosphorus and
total suspended phosphorus in surface water
) D1 4§ D2 HY J i 12l
BHES
TP TDP TSP TP TDP TSP TP TDP TSP TP TDP TSP
TP 1 0.65 0.982*" 1 0.743 " 0.984 " 1 0.784" 0.981 " 1 0.870"" 0.963 "
TDP 1 0.494 1 0.614 1 0.649 1 0.705
TSP 1 1 1 1

® FRBEMI, P <0.05; = FRH R FAA, P <0.01.

SEHY 40 d P9 2 ADoK TSP HIXE T TDP i A3 %K H i), #okomt v HL AR T (P 4) . 3 i3 B i A AR
P RS TR O Y PR R B UTRE G , K R B G 20 1 S IR . KRB AT BRI, 4 )
S 3 d TSP B LS A A B, o R 3 d 320K 3l s IR R B S R . A TEUK A X
HIK TDP Fl TSP (94375 A5 I 25405

IERERER (PO, -P) S AR TT T4 R FH 0. 4 ARl K PO, -P e I A5 (b AT SR i 22 501, 5 ) i 5
IR S) . T KA POL -P YR EETESS 1 d L THEIE A, 0. 084 mg/L, J5 T MEFLZE08 [ Th, e A uk JiE
240. 039 mg/L. 455 D2 /K PO, ™ -P ¥k B W] B A%/IN, 45 3 d IAFIH KA 0. 027 mg/L, J5 2518 T [, 40 dJm ik
0. 008 mg/L. HKMS TG H4] PO, -P XM 1L D2 MRS, A % 5 4L 6 S 11,40 d J5 i %) 0. 003 mg/L.
FISEAESA AT LI, PO, -P 15 TP TDP A1 TSP SA7 MUHEME A AR Sk (3 2) . £E TG 5 1y ok At v PO~ -P
5 TDP @ M156, 704 w5 5 1 sk h PO, -P 5 TP TSP AR, LA E M A KXk b POS ™ -P 2%
WA I SR . Dierberg %5 22 BIFSE LA RS 75 5 o £ 36 0 1K MR B B RS B DL, 36 ) 4 e RS 75 25 Tk
LN T LAV AR [ AL 2 R iR e T A PR BN PO -P. 3 40 RS R WA nirk i PO P
e ARG , 7 A A R0 3o A0 S0 0 P00 B Py 8 7 7 S 72, 45 20 T A1 4 PO~ -P. Herh K R A
ZA0r UL B R T T . AR POY P ViR R BRI, B T R A ) 5% e I, A K R P L
9 53 BT RN, SBOK R b POS ™ -P e 1 5 B PO~ -P ok 3 888 1, 7K A i a9
SZEUHR] , T AR VR A BB 0 23 B SRR , T 6 A 92 KA, S UK R PO -P
VR S WD
3 B4

FARS T K A, DU IBEAE K 3 0 600 A WIS BB 7K 30 ) s R JZ2 U0 AR A TP R B ¢, il



B AE . KRS T 2 (Vallisneria natans L. ) 353084 B 04

mTDP  OITSP
DI
X 100
<
= 80
=
1 60
b
& 40
[—1
o 20
a
= 0
0 1 3 6 12 20 30 40 0
it i) /d
T
100
§
= 80
=
1 60
§
& 40
=
£ 20
= 0
0 20l
0 1 3 6 12 20 30 40
ff ikl /d

A

D24

1 3 6 12 20 30 40

it fa)/d
244

1 3 6 12 20 30 40

it fal/d

P4 4 AR b B e S S B ORE S B LE A Bt N 1) A 22 4k

Fig. 4 The proportion of TDP and TSP in surface water in four flumes over time
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Fig.5 The concentration of orthophosphate

in surface water over time
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Tab. 2 The relationships between orthophosphate and total phosphorus,

total dissolved phosphorus, total suspended phosphorus in surface water

DI D2 f JIiE 21
TP TDP TSP TP TDP TSP TP  TDP TSP TP  TDP TSP
PO;"-P 0.251 0.827° 0.081 0.740* 0.413 0.763* 0.392 0.410 0.350 0.490 0.471  0.446

* FRBFMK, P <0.05.
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