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Applicability analysis of aquatic macrophytes on controlling nitrogen and phosphorus from
water in the Kangshan Bay demonstration area of Lake Taihu
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Abstract: In order to restore the aquatic vegetation and improve local water quality, reconstruction of two ecological types of aquat-
ic plants were carried out in two large enclosures in the Kangshan Bay demonstration area of Lake Taihu. By annual investigation
results showed that floating-leaved aquatic plants such as Limnanthemun nymphoides and Trapa bicorni, and submerged plant such
as Potamogeton macckianus grew better than other plants under controlled conditions. Their coverage was quite high during the
growing season. Results also showed that, controlling wind-driven wave disturbance and improving water transparency were the pre-
requisite for aquatic vegetation restoration; there was no difference about N and P contents between submerged macrophyte and
floating-leaved aquatic plants, but floating-leaved aquatic plants performed better than submerged macrophyte in removing water N
and P content. Concerning the economic and environmental benefit, aquatic plants including L. nymphoides , T. bicorni and P.
macckianus with powerful anti-wave ability could be selected as the pioneering species to rebuild the aquatic vegetation in the open
area of Lake Taihu. This research provided theoretical basis for ecological restoration in the open littoral area of Lake Taihu.
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Fig. 1 Location of Kangshan Bay demonstration area in Lake Taihu
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Tab. 1 The maximum photochemical efficiency of PSI[ ( Fv/Fm)
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Fig. 2 Temporal variation of macrophytes covers
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Tab. 2 Nitrogen and phosphorus contents of macrophytes in reconstruction area

133 ES TR MR T3¢ I pis
TN/ (mg/g) 23.53 £3.025 25.57 £3.32 22.40 £2.53 22.07 +5.47 23.85 £2.06
TP/ (mg/g) 1.30 £0.46 2.131.45 2.53+1.32 2.55+0.76 2.85 +0.81

3 IR ATH KR R

Tab. 3 Export of nitrogen and phosphorus from macrophyte in reconstruction area by harvest
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Fig. 3 Temporal variation of total nitrogen(a) , total dissolved nitrogen(b) , total phosphorus(c)

E 025

[=}

=020
0.15
0.10
0.05

and total dissolved phosphorus(d) in the water

3 itit

3.1 ERERKEEYRER MK

285 1 A2 F 2 M R R DML S R IR 1356 D AR L ol i R R R o8 25 ) o DL A DK AR
I, AR A 0 LA B PR AN IS TR DRy 7 9 DX (1 S B . JELE U 2 1], IXUTRAE I, O 4
FAE I PR 2 POEAR PR , 78 5 (A A5 T I, SRR AR K I, 32 20 R O P A 3 | < R A 48 - S 5
UK SEAFAE A FLAM. AT SEA ) RE2E AR A 53 47 I8, (ELRR B KT 2 X K 2R R 7 A A B 3.
FOTR R P/ P RZWRO0, BRI g BORRTE SHE B
T RSB BAC N, ZEGE R Fe/Fm 29740. 83
Yy % B R B0 i Fy/Fm #9829 B % (g
Fv/FmJz e 7 PS IERDERER AL 8 PS I 1t fig
ReARROR. 181 45 i KA R AR K AR R PS TV
TECREFE AR (Fv/Fm) LA R AR UCRFERT 4 d FeoR ik
i KB4 8 7 19 F R R JLEH LR A
B TR T 3 0.5 m ™ (B 5) kg P4 PSIIRAEERERALACR (Fv/Fm)
Fv/Fm BE TR (P <0.05) , Dok IR T35 Fv/Fm 555 Fig. 4 Temporal variation of the maximum
F0.6, THIEIHIY Fv/Fm 760.7 747 ([ 4) Xl Kk photochemical efficiency of PSTI ( Fv/Fm)




264 J. Lake Sci. (#a45),2013,25(2)

50 (BB K AR A £, SR TUK R 1
1 b, th T ARG K 6 2B A 45 e, K VR 15

VUK, W 2 MR, i B R R AR, — 7
A 27 A AR, 53— T o AR I o o
B9 830 OB AR g [, BB LD, PSR

/em
(o%)
(=)
T T 1T 171717717 11

§
é 1.5 m Db, JEERAN o 33k 86 A 1% A2 7K I DT K A )
é ARMERGTS. AT 23R 732 IR S, BN 1E R 2 4E4
m

# 20
15
5
0 1
8-7

5 AR R i B 1) A2 Ak T30 3 8 2R, A Al K e R % 2 A
Fig. 5 Temporal variation of the maximum R4 R LA AR R Bk, B EHRUR 4 AR 24
wave height BIRAIR B —E SR , 32 KGR B S R AR SRR 12K

. B AR R T MR 732 )& £ 4R A LK i J2 B A

Yy AH T REAEATR B 40 /N3 4, TE KR AR 24 4F 8 H K PR BB I W e S - 44 60. 4 o/, e KR i
179.0 o/ LOR B FREEAR) , I ik i Bf AR D B 1F F2 18, 3 6RO A VIR AR e m e 7. AE S A%
FELAC IR 5 7T B 1 T /K P e J MR AR I 7 355 00 T R 8 (5 /KR IR vk i S48 43, 6 o/ LOR R R Y
Bl ) ) . A SO, 77 AR T R X, P AR 7 TR B B 3R ALK A R S AR AR G, i T i 5 i
TR BRSSO PR MRS T SE IR AR 0 340 LU AE K B T, 1 T 2 K OB /N, SR A
WIPUXTR AE IR , R H AR AR s T S5 ( > 50% ). B SCHRIGE ™, Dok IR T8 RS
S T RIRLTES VT 7, A A XA X A 35 2 K 3 4 A A 7 A R 9 NI R ST W 45 SR 5
3 18 KRR AR H B 7 F AR PR T K R R, T LR 0 325 A 3 A S /K R 4 T e R T
SEREEALYY , KA ) B 5 T 3| R DR A T A DX K A R F T 7 5.
3.2 B KX AR ok 4 Y15 I B

IR AR R K AR A AR, — T S K A R R K R B R A O, T K A A
W FC T PRI (W B A AP SR, AT, I AR PRV 45 ) A 6T AR Se T e e, B
H R 7K A AR A TR DX A A B D T A B R B K B AR K RS (5 — 8 1) B B - W R IX. > KA
WYX > PR IX 35 T XK AR R S A 5. ARG X i, 76 T AU AR B TR R T340,
E R R BEAER | TR A SR A AR TS AR ) 3 AT R 2 Ak 1A S R0k 3 e B R LK M X 85 T 7%
A DX B SRR 22— 5 A, bR I X A IRGTR IR Bl K, TR 3 B 3 0 R 07 B /K A, AT 5% 0 2K 1R 8B
WP X T KRBT S, 7K B A K (5—8 H) , MIFMEERER BN  TUKMIS X < FEAHRPIX < % 1R
X, 335 LLFE OB FE 45 52— 30, AR PR vh BBV 3 15 DL 22 31, Fe B0 IR R IX. < X IR IX < Y0/K AR
X, 33 AT B R OO M B R X, WA ) R A 3 R XUIR R D 30 S K 1 s i s 7

4 &t

1) IR R L2 28 RGTR RS P BB R AR 7K A T 8 IR A ™ B O X, DL ES SRR 73 4735 22 W] bt DX
YRIZ ST, BB R R 38 DLy RER A ALV 4544

2) TEAEMAE RN, HE AR DR AR AR A7 A AT A R0 AR K R B U0 35, P2 R AR O DX A 8CR, T
IKAEIVRIZ DX SR .

3) TEAEWAE T, H A DR AR AR AFTE AT AT R0 P AR K A e g 288 A T 8 S A A i 1) 35 4, K
AR SZ DX AT S50 42 S SEOCR B T PR AR O DX 6T AR B PR B 8k i, /K X AIE Se ik O 7 A4
RIS AP 5 PRI AR O 8 RETK AR
Bl R L IBRRFNHER IHABEH P AR FRRAANALERANLLFEFHRAESSLS
RMBSH A B R TR E AR E.

5 &% ik

[ 1] Hasegawa H, Azizur Rahman M, Matsuda T et al. Effect of eutrophication on the distribution of arsenic species in eutroph-



[16]
[17]

F KR B R KK A A xR AR R AR ) 9 E R AT 265

ic and mesotrophic lakes. Science of the Total Environment, 2009 ,407 (4) :1418-1425.

RITH. KW E B FRBUR SR B IR ER, 2008, 20(1) :21-26.

Nordstrom KF, Jackson NL. Physical processes and landforms on beaches in short fetch environments in estuaries , small
lakes and reservoirs: A review. Earth-Science Reviews,2012,111 (1/2) :232-247.

Feldmann T,Nages P. Factors controlling macrophyte distribution in large shallow Lake Vortsjirv. Aquatic Botany, 2007 ,
87(1):15-21.

XM, BREK. 7KW P MO R Y R K AR T G 7 A= 2524, 2009, 29(5) + 2764-2766.

£ AR, B, XREE TUKMEYEREZm P PR R A%, 2008, 28(8) : 3958-3968.

ZANBE. & E IO T MUK UK B i A 25 CAIRIG ST, IRBERL 244, 2007, 27(1) : 14.

W, R, WA KREIKA Y AR S WK MU A B & i e R, M A4, 2008, 32(2) :
402407.

TRIGEG , BRoRER. WA I 2 Rtk SO S i BOK AR I G R WINREE, 2011, 23( 3) :339-347.

Ralph PJ, Gademann R. Rapid light curves: A powerful tool to assess photosynthetic activity. Aquatic Botany, 2005, 82
(3):222-237.

AR, JBEEE. WA EFR TG 5 2 M. Jba: EBRERRE AL, 1990.

S, s E, AT . SPOCAERNIIE SR st Bl Rk, 2003.

BAZEF, SRR, TRORIRAE. R R B R S O A A, AR, 2005, 17(1) « 41-46.

2w, EEFE, EOHRE. BIERRDKEXHAEINR B (Myriophyllum spicatum L.) 65 FOCREREZ . #1110
Fl2, 2007, 19(2) ; 197-203.

SARAL, BUE R, VPRKEE. RWIAL R W Bl WL 7 K AR A VR R AE S S L . WAk, 2007, 19
(2): 151-157.

ZECH], BT, RIS RRWIK AR A P PSS S WIIARLE, 2001, 13(4) : 331-336.

AR, AT, E R VAR EURDE TR W TR A R B B S . BRI S EOR, 2010, 33(2)
59.



