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Abstract: The removal ability of Vallisneria natans (Lour.) Hara and Hydrilla verticillata (L. f.) Royle
to CODy,, TN and NO;-N in simulated eutrophic water of West Lake and their kinetics models were
researched , and also, the change of individual height and fresh weight of two species was analyzed during
the experimental period (30 d). The results show that during planted for 30 d, the removal rates of V.
natans and H. wverticillata to COD,,, TN and NO,-N all appear the trend of lowering in earlier stage,
sharply increasing in middle stage and slowly changing in later stage, and the removal processes of these
three indexes are all conformed the first-rate kinetics model. After planted for 20-25 d, the removal
effects of V. natans and H. wverticillata on COD , TN and NO,-N in water are the best. In which, the
highest removal rate of V. natans to COD,, , TN and NO,-N is 66. 7% , 71. 4% and 68. 2% , the

removal kinetics equation is Cq, =6. 96e """ € =7.29¢ "™ and Cro,n=3- 12¢7%%" " and the
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degradation coefficient is 0. 030, 0.048 and 0. 046, respectively. While the highest removal rate of H.
verticillata to CODy,,, TN and NO,-N is 55.0% , 61.4% and 69.0% , the removal kinetics equation is
Ccop,, =0- 91" 1 € =6.55¢"""" and Cyo,n =4- 69¢ "% " and the degradation coefficient is
0.043, 0.033 and 0. 046, respectively. After planted for 30 d, the height and fresh weight per plant of
two species both increase obviously, in which, the average height and average fresh weight per plant of
V. natans are increased by 53.0% and 170.5% , and those of H. verticillata are increased by 120.0%
and 216.7% , respectively. It is suggested that both V. natans and H. verticillata can grow normally in
simulated water of West Lake and have better purification effects on eutrophic water, therefore, they can
be used for water environment improvement and aquatic ecological rehabilitation.
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Fig. 1  Effect of Vallisneria natans ( Lour.) Hara and Hydrilla

verticillata (L. f.) Royle on removal rate of COD,,, in simulated
water of West Lake
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Fig. 3  Effect of Vallisneria natans ( Lour.) Hara and Hydrilla
verticillata (L. f.) Royle on removal rate of TN in simulated water of
West Lake
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Fig. 2 Kinetics curve of Vallisneria natans ( Lour.) Hara and
Hydrilla verticillata (L. f.) Royle for removing COD,,, in simulated
water of West Lake
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Fig. 4 Kinetics curve of Vallisneria natans ( Lour.) Hara and
Hydrilla verticillata (L. f.) Royle for removing TN in simulated water
of West Lake
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Fig. 5 Effect of Vallisneria natans ( Lour.) Hara and Hydrilla
verticillata ( L. f.) Royle on removal rate of NO;-N in simulated
water of West Lake
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Fig. 6 Kinetics curve of Vallisneria natans ( Lour.) Hara and
Hydrilla verticillata (L. f.) Royle for removing NO;-N in simulated
water of West Lake

AKX,

SEIATI T, R T R 2 g A A L T A K R
COD,,, LA 2 TN 1 NO;—N J5t 12 % &2 Y55 Fr v i, {H B
J& COD,,, LAK TN HI NO,-N JFi 2 ¥R Ji& 2 RIFRAR , P
R 3 ARG BRI N, 2S00 S A B iR
FERPRA X — LA rTRE S 2 FiE A IS R
RARBUA e, Bl w0 30] , ARR A A B 107 ) Bl A 7K A
R R BE K 5 A R AS B 19 DE R AR AL AR, BT DL
COD,,, TN FI NO,-N iy EBRICRAE ; &0 —E 19ih
NG, AR RE S SR AT 1EH 0 A FRAR IS 2h, AR R A0
A SRR B AN AT DL AR K AR 1 5 8 3R R, R
FE A RE 530 H R TR | 56 ik 1 AR 3 1R 55 A ML LA
K R R R AR AT K M coD,,
FEA; AR R AGE T k5, BN B H MUK 4 i
WCE SR o, T DL I AR AR I S5 S R M A
Py AR, HE TR AR s SR B AR B, £ K A
H TN YR BE W RRARR s B Ak — Bei ) J5 |, AR AR KO
WrFRE AR R B T AR K I TR AR R N B IE BT SR OA
S5 AR 2 S D R 44 ot S0 R IR AR TR B A1 ol
i Ak TR B A TR A 1 B, A 4 B s A S A £k
VEFA P3R4 T, K AR IR 5 h NO, -N iy BB R
oSy I BNE R

KRR R K LT AT DB E Y
JoT 2 E R SR UK, AR ZE R S5 4 o8
SUURAEK T BE CEFRE BRI WIER. —
J5 TN AR AR H (8 5 S A 0 i R A, g — T



34 W) B8 IR 53R 5 o 4R

21 %

REAT I SO AR v s SR 3R AR (PR TR i R i
fEH , 25 FK R CODy,, 7KL E TN A NO,-N & i
) v E E SR G IR | AT IR S A 2B 1k A
KR & B IR E 0 . 5 —A A Bk Ul X &
BRI U A —EAESBEEN.

R RERN . S E AR ENAESBRE G, B
PIPGII KA Y & 8 AL FE B A5 2 B kst . W IR A%
T, B4k 20 ~25 d J5 75 BRI R XS0 P i 2K {4
COD,, TN Fll NO,-N [ B R ik 8 e &, Horr 5
FXF COD,, \TN 1 NO,-N i 55K 50 510 66. 7% .
71.4% F1 68.2% , A EEXT COD,, TN F1 NO, -N {2
B0 510 55. 0% 61. 4% 1 69. 0% , I3 H &I 1%
PG KA H COD,,, TN Fl NO, -N () 2B B 45
B—Hh J12ERE ) S3A, 4t 30 d ) 2 A A RE
o B AR B ST i R ) S 0 25 R W ARV T
AR RORD SR B RRAS IE R AR K X R SR
TR BAT BT W AL BOR , BRI, EATT AT VR K 3R 5%
U KA S B Z W,

B2k

(1] s, ROCT, W20, 45 35 2000 4TI P40 3 2Pl e
R SR E R RIS [ T]. AR, 2000, 12(3) .
219-225.

(2] BEMEAR. KRG E SR AR (1], BHE B, 2008
(14) . 155.

[3] LR, JWHERK, FEAREL. A& HE EAEKAED X N P AT
ZIRTSREBIAALT]. PEEREIRE, 2004, 24(6) ; 702-706.

[4] ZEWZy, £ 8, BB, & wrFOR R B 8OR K H
EBFARIRLT]. R, 2008, 29(4) : 890-895.

[5] BELTMAN B, VAN DEN BROEK T, BARENDREGT A, et al.
Rehabilitation of acidified and eutrophied fens in The Netherlands:
effects of hydrologic manipulation and liming [ J ].
Engineering, 2001, 17(1): 21-31.

[6] HEALY M G, RODGERS M, MULQUEEN J. Treatment of dairy

Ecological

wastewater using constructed wetlands and intermittent sand filters

[J]. Bioresource Technology, 2007, 98(12) . 2268-228]1.

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

ABE K, OZAKI Y. Comparison of useful terrestrial and aquatic plant
species for removal of nitrogen and phosphorus from domestic
wastewater[ J ]. Soil Science and Plant Nutrition, 1998, 44 (4) .
599-607.
BERNS R, AREEAL, AF. 3 RHTUKAR Y K RS A LR
WA 1]. HEIR S IR, 2004, 13(3) : 57-58.
ORTH R T, MOORE K A. Chesapeake Bay: an unprecedented
decline in submerged aquatic vegetation[ J]. Science, 1983, 222.
51-53.

LIVINGSTON R T, MCGLYNN S E, NIU X F. Factors controlling
seagrass growth in a gulf coastal system: water and sediment quality
and light[ J]. Aquatic Botany, 1998, 60(2) . 135-159.

VAN T K, WHEELER G S, CENTER T D. Competiton between
Hydrilla verticillata and Vallisneria americana as influenced by soil
fertility[ J|]. Aquatic Botany, 1999, 62(4) ;. 225-233.

B SC, SR, J8 i, A RIS R UKR P R R
YRS A 1], KAEYFR, 2000, 24(6): 582
588.

FALHE, FIE, XN, & W HXOK FIHE R TR A
AALHHEL )] AL IRETRE R, 2007, 26(2) : 798-800.
Sy, WOARET, BB, A DUKHEAY E AN EE KA
BREFRRPRISENAL D). RO AR, 2003, 14(8): 1351 -
1353.

YRR, WOARET, B, S KRN E B SRR MK B
AR RIBISELT]. BRBUEIERIFE, 2001, 19(4) : 299-303.

| RIS LR R CRCRIBE 7K M 0 43 A i) S 28 2. K IR K
W AT M. 4 . dest: o E RS R, 2002
246-268.

SCHNEIDER I A H, RUBIO ]J. Sorption of heavy metal ions by the
nonliving biomass of freshwater macrophyte [ J ]. Environmental
Science and Technology, 1999, 33(13) ; 2213-2217.
KESKINKAN O, GOKSU M Z L, BASIBUYUK M, et al. Heavy
metal adsorption properties of a submerged aquatic plant ( Cerato-
phyllum demersum) [ J]. Bioresource Technology, 2004, 92(2) .
197-200.

AKSU Z, SAG Y, KUTSAL T. The biosorption of copper ( II ) by
C. wvulgaris and Z. ramigera []].

1992, 13(6) : 579-586.

Environmental Technology,

(REHE: KE2R)



