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Decomposition of Aquatic Plants During Winter and Its Influence on Water Quality
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Abstract: In winter large proportion of aquatic plants die, decompose and then release nitrogen and phosphorous nutrients into water, which
consequently impacts water quality. An indoor simulation experiment was carried out to study the decomposition process of three aquatic
plants including Phragmites australis, Potamogeton malaianus and Limnanthemun nymphoides, typical in Lake Taihu, in winter and the sub-
sequent influence on water quality. Phragmites australis, P. malaianus and L. nymphoides had a fast decomposition rate during the first 4
days but decomposed much slowly from day 5 to day 48 in terms of biomass loss. The dry matter of these three plants respectively decreased
by 15.9%, 12.9% and 38.8% in 4 days. Significant differences were observed in the remained dry matter of three plants(P<0.01). The de—
composition rate k was significantly negatively correlated with plant C/N and C/P(P<0.01, n=54). The pH and dissolved oxygen(DO) of the
water body decreased rapidly during the first 4 days and increased slowly thereafter, and they were generally control > P. australis> P. mala—
ianus> L. nymphoides. Total N levels reached the maximum value at the second day and TP attained the highest value at the fourth day. The
influence of decomposition of aquatic plants on water quality was transient as no significant difference was observed in water quality parame—
ters at the end of the experiment.
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Table 1 Physicochemical properties of experimented water

55 pH T/C DO/mg- L™ TN/mg- L™
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Figure 1 Changes of remained dry matter and decomposition

rate over time
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Figure 2 Contents of N, C, P during decomposition
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Table 2 Changes of water temperature during decomposition

TREEC
1A/ :
AR ML OORITSR4l ewdl P
0 18.10 18.50 18.50 18.43 18.38
2 11.07 11.27 11.60 11.67 11.40
4 9.13 9.00 8.97 8.93 9.01
8 11.77 11.77 11.83 11.83 11.80
16 7.27 7.07 7.10 7.17 7.15
24 12.53 13.17 13.67 13.77 13.28
32 8.00 8.00 7.97 8.03 8.00
48 1.27 0.93 0.97 0.90 1.02

55 24 d DUG 2545 FOKIRBE BV EARKF, 25 484
AR R 1.02 Co AP Z MK 2 55 8
W,

B AE WAL B 43 i FE P pH ARG AR fL A S
(F 4-A), 2w pH (EHHGEE N R, 26 4 d ik 5
I TR IR T34 A5 354 pH 43 AR T
7.6% 4.9% K1 8.5% ; X5 218 b T, L8 45 g it , pH
BEARTRIAG(E . XF HEZH pH 2R H] 2, 7 8.39~9.13
ZIaNEEl . AR R IR A PR pH 7R 8 d 1B
Wi T BN BRI, — BRI BE 2 AR AR 1) A A
fbtas PP SEAb B AES 4 d J5—H S %18 FTR
P B LE AR, BRI B K. A5 AR PR 2 ]
pH {2 F AR E (P>0.05) , 75324110 pH {EAR T Al
Qb3 H 2 5 i 2 (P<0.05)

SCHHAIE], 4K DO EAR L3S pH {EAH
), BRI TR S22 TR G -28 T e ka
(Kl 4-B), SZEG5E 2 d, BR T X BEAL, 441 DO il
R, PR AL SR IR 2R 4L 54738411 DO 451 T B
#)(2.7540.41) (4.55+0.21) .(1.29+0.29 )mg-L", %58~
16d, BRI ERIR TR DO (ETF 2 S50 Ia Rz
7K, A7 SR AT B AR R, L35 32 d L £73%
1 DO (HA W T, 25 b PR 2 ] 22 5 1 2, A
PRFEIN Sy ok BEZH > 7 25 2H > H SR MR TSR 2> 453504
2.4 KIEEFREHNTN

Baoxt B 22 A0, 45 AbFREH TN e 7 52 56 400 31 R
HETFE AR P ORI TS
ZHAY TN LE55 2 d IR B R, 4300 (3.02+0.11)
(3.80+0.11) .(2.9420.32 )mg- L™, W la {43 R 5 1
216.0% .270.8%#11 210.3%., 5 2 d ELILEHR , A /K4
MY EIAEFEZE TN (ELE A B B FRS VB
(AR BR A SR A3 sf 1] g 0 R (81 5-A), £ESE



W4 AT R SR BT R B 365

o1 (A)

0 2 4 8 16 24 32 48
Ifra)/d

(B)

DO/mg L™

0 2 4 8 16 24 32 48
i a)/d
-@- CK -O- P. australis -V~ P. malaianus /- L. nymphoides
4 pH . AfRE(DO)FES RS R R 4L
Figure 4 Changes of pH and dissolved oxygen(DO)

during decomposition

S HYET 16 d TN 22404 Bl i, 16~48 d 2 L 4%
/N, R BRI B PR R T A st . A
[ FE A FEH 22 8] 25 S AN S 2 (P>0.05) .

ASTE A Py A B TP AR 52 305 PR b T P22 18
TR 5-B), AP TP 725 2 d 55
KAE, FHAEFF RN 4 d, 55 4 d B2 L Dok ER TSE A
FF3R4H TP 4354 (0.14+0.01) . (0.31£0.01) . (0.30+
0.00)mg- L™, 45 4~8 d & ALFHA TP & F e, 2345
FE R IR S A AT AE S 24 d T B 20 BRAE K-,
TERAbFRLA AR 8~16 d A5 —A/INiE BT AR, 25
2R, 25 48 d N RERXTRELIK-. SEERIE],
FATP AR FXIEAL, H 2257 3% (P<0.01), Bk
BT B> P 35 2 > Eh ok IR SR > A7 S g ke . 56
48 d B, &2 TP {E 4z %] i 4 .

3 PR A o R, KA NHG-N ¥ B4
I T SR TR T BRSNS TR R g
TRER AL 6-A), AR NHIi-N ¥R
FESCIRES 4 d iR B KA . SEFRIIHT 16 d NHi-N ¥
AR AR B 30K, S0 i 145 2l A2 Ak 0N, HOAS [R) 4k
PRZH 22 (8] 9 25 S AN B 0 SEBR 45 R, A4 NHi -

4.0r1

0 2 4 8 16 24 32 48
Hs[a]/d
030f
025F
= 020}
a0
S 0150
F
0.10}
0.05F

(I) 2 4 é 1I6 2I4 3I2 48
i a/d
@ CK -O- P. australis ~W— P. malaianus —/x- L. nymphoides
5 BR(TN) BE(TP) R EM SR EH L
Figure 5 Changes of total nitrogen( TN ) and total
phosphorous(TP) during decomposition

N B AR T X6 B

3 FUKAAEY ) S ffa AR, KR NO-N R S 8t
Je FFHT FRR AR S (B 6-B ), SEERAS 4 d BRXTHE
2, &2 NO>-N (A B AE, P54 H R IR 134
FIFF 2 NO; -N {EBEHI R (E 5 A 3 55 T 185.5%
151.29%F1 165.9%. %5 16 d LIJG 4540 HE4] NO;-N ¥ i
AHIE AN WA TR, 25 AL 2 2 R) 22 A
IIN AR PRE AE LSBT AR B BE , KA NOs-N ¥
FEPGE TR, T4 16 d J TR (K 6-C), 325045
TR FRZE NOT-N ¥ B P TR AL

3 itig

3.1 KEEMSEHEIEEE

SR AR ) o R IR R AR 2, Hanii
B A A B T | B SR AR AR M A
S FRARME B0 i A AR K ), A A 5% A 11
N.C/N .C/P AR EH R HR AR R . A
5T 3 FhAE ) I o3 3 b 5 R R/ B 3 TEAHOC
(P<0.05,n=54); H52®i i EIEAHX (P<0.01,n=
54 ), Taylor ZEPHA KA PR C/N REMSAR AT-Hy T3 A )



366 RARERIZZIR EIREEY P
0.51 0.141 o )= 00012:+0.0549 (A)
0.2 @  R=03973%x
0.4f
- 0.10 f
w031 008
z < ®
T ook 006 e®e® o0
g oo® oo )
= 0.04
0.1F °
002 cswese o ¢
-®e ® oad
2 4 8§ 16 24 32 4 0 10 20 30 40
i)/ CN
1500 o 0.141 o [~ 81151E-5:1+00524 (B)
012f @ R=04286%*
2801 0.10
_'.g 210F - 0.08F
s =
Z 140p ~<0.06
|
S ol 0.04
0.02}
0_
0
0 2 4 8 16 24 32 48
i a)/d
7 k5 C/N.C/PHIXE
Lor (C) Figure 7 Correlations of k with C/N and C/P
0.8}
L osf MR 22 F U] IR (P<0.01) , AR BT & 2k o e (1 7 55 0 il
£ B, o R AR 2 A B 7 A R
5 o PR, ERIR 3 0 il SR TP Z 0] X 52
= il 2o
HEEPIAE S 45 R — 2
i TR S R S R TSR0 IR R 1
0 2 4 8 16 24 32 48 FHRR YA N A DL AT ICALE, TR E T
i/ TAE I IE I , HX K A A A3 e AR K .

-@- CK -O- P. australis —VW- P. malaianus ~/x- L. nymphoides
6 NH:i-N.NO;-N .NO;-N & ZFE5 B A 2L
Figure 6 Changes of NHi—N NO;-N and NO;-N

during decomposition

() i L, C/N B e o il | S 2 INAR™ . A
FEFTER B 25 H ORI TS A 2R BRI 4E C/N 4353
H7(26.77+1.65) . (11.37+0.45)  (10.29+2.75) , 5 fife 3k
RRIAPTHEA< DR TR <73, hE 7-A
AN A3 il R 28 b S AEYERAR N 1) C/N I 25 B A ¢
(P<0.01,n=54). W&l 7-B 0] Al 3 FpsZmbms A i 50 i
WA /P 2B EMAI(P0.01,0=54), FHo, A
RIS a2 Y IR 0 g KRR B 5454
A H e e ARME R, T R R S R4 R P eT
R EWARM G DML S RS B2 T
WAKAL B W) o0 o 2638 FIT e 1 3 IR A A 1) i

FECSIFSE T X 7 25 AN RIS o3 Ff () s i), 2 BRI,
JEE AT DABH S AR AR ) T4 S5 ) o A o A AR — e 7R
FE AT REIERIA ) A, SEBR A 16~48 d, T3
KRR 8 CLLR (4 24 d A5 ol FFBR A1 ), 76 3
(], 2245 e AR TS A S i T4 o o s k20
DT 2.8% ,15.3% K1 6.8% ., 4IZKGEE I, %
LR AR A 0.005.,0.012,0.025 d,
3.2 MR KBRS

3 FAEY) i, B T REA A R B LT DR AR
IR LR, T K pH A U R,
55 2 d WHAFERARE , 435 7.74+0.01.7.8420.02
7.55+0.01, B fifat # v AP r A 34 pH 1y
(B TXF BE 4L, T RE SRR AR IR TE R E D VERT T &
A= RN, A2 B COL, T ZKAR pH B BT R R 55
K2 DO FESLIHT 2 d YLk N R, 2525 R AR T2



W4 AT R SR BT R B 367

R A F R IR AE 590 F B T 68.0% ,47.1% F1
85.0% . X2 KA SLIR W] AR TR AR IDOC,
BT AR B S A K, NIMTEAE T /K i
fif R, OIS, SEG A pH {E A DO % A4
SRR A AR B 08T BRI 1 A2 P T L (AR
RN EE

IKAEREYIFCT 5, SRR ) K AR HORETSOR it
(B SR I P AT 5 R B, 2 28 AR AT
T2 120 h PYRTHGE B R R 4R . SEOR 4R TN,
TP 7R 0HT 4 d BB Ty, 2R eI N w] i
A HUIRL AN TCHLER Pk 5 R . il 5 BT,
5516 d LUJa , SEBRAH Y TN TP W EEG2 T B, i Xf
HEZH , — 7 T, AR K IR IS % T AP 0 i, B Rk
(AR IO AR /N 5 57— 1T, AU P B RE B A 1
R AT EA R SO Ak , A AR TR H i TN MR
TR, T TP e JBE AT ER] Ay A TR TS 1 188 25
IR IR, 2 E KA pH (BT R R, A
HOIEBRERER (M) R B AE LA & HPOT A HoPOS, fREE
SRR 4 8 e R 45 A0, ARSI v (55 5
BRI ZRAAR S R T G 3 Ko K A P R o, X 2 S B
1716 d J5 BRSO — N 25, A I
FEAR Y RAE 70 d A fR sl B RN A 55.5%
HEATKIR AR SR TR AR R B e b o I, 4
BRI AT ) 5 R R B R A B, XK
(A LA — 2 I RCHERT 9 AN [ AR 1 40 i
HORAE], FACHL] TN TP WA —E 25, ik
b PR E AR, DR IR IR IR AR R
e, 5 A R A R — 3.

KA IEHLE S A NOs—N NHi-N NO;-N, H:
H NO; =N & AE AR S AR HE] =4, AR EDY, 31X
3 FhICHLALE SZI R 8 d 284k K, NH; -N \NO;-N
W RE PR BT NOs-N & TR, B2 A RUEY
THFE T /KK DO, KA RS IR E ™, 52560 5 1A
HASb %, NI 2 A 22 5250 . {EAS—FE
& SIS R A ALK 3 FROICHLA IR AKX
HEZH (P<0.05) , AT DLAE 4 IR AR IR A A AT HE — 2
JE AR TEHL R T e o v] BE AR R A 50t 1)
IR B T A ML, T8I LS 5 1 ] ARG
TS AEAE O, AR B W LA Rt — 2B BIF5E o

(1)3 MR LAY o3 fiff 1 R 22 5 . 7% (P<0.01),
FERO AR R, B R IR T30 2, BE KA 7 5 e X

O3 PR R IR SR AN SR 3 AT 4 d,
Hi4~48 d BRI, 2B 4 d SRS )k B
0.05.0.05.0.12 d™', SZI0 45 o B 4% 241 43 i o S5 Ry
0.005.0.012.,0.025 d' . A 45 2 5% B3 143 S W U6 A
Y& 77.1% 56.8%F1 30.7% , 5 Kz Hsc &) AT 954
WIgRAR, v B REATE LR T

(2) A AR AR A N P C/N [ C/P W] fE— E FE
TR 53 R R AR OR B S AEA R IR
C/N 2 14MH)E (P<0.01,n=54); 5 C/P & 7 AH
K (P<0.05,n=54); 5 N 3 IE 56 (P<0.05,n=54);
5 P B EIFAFX(P<0.01,0=54),

(3) & Z /K A REW A3 A Aot 7K S5 R 3 Wil 2 B 2 BT
SRR, SEE A 2 d K BTER AR AR AL B, A% A B
ZH pH F1 DO 7657 2 d iUl R, 2345 L ER IR 72 A
TR TN Bew s {8 43 #2551 216.0% .270.8%
H1210.3%., TP 7645 2 d KB RAE, FE4ERF 215 4 d,
55 4 d B CERIR TSR 3040 TP 4351 4 (0.14+
0.009).(0.31+0.008) . (0.30£0.003 )mg- 1",

SE

[1] van Donk E, van de Bund W J. Impact of submerged macrophytes in—
cluding charophytes on phyto—and zooplankton communities : Allelopa—
thy versus other mechanisms[J]. Aquatic botany, 2002, 72(3):261-274.

[2] Gersberg R, Elkins B, Goldman C. Nitrogen removal in artificial wet—
lands[J]. Water Research, 1983, 17(9):1009-1014.

[BI AT, Fiz -, skakds, . DK 50T E 7K R AU LB

WFFEIIN. 4Ol FREERFE244H, 2005, 24 (3] 1) : 114-117.
FU Chun—ping, TANG Yun-ping, ZHANG Zhi —yang, et al. Nitrogen
and phosphorus removal capacity of submerged plant, Ruppiamaritime
and Potamogeton pectinatus in TEDA Landscape River|]]. Journal of A-
gro—Environment Science, 2005, 24(Suppl1):114-117.

[4] Hinman M L, Klaine S. Uptake and translocation of selected organic
pesticides by the rooted aquatic plant Hydrilla verticillata Royle[J]. En—
vironmental Science & Technology, 1992, 26(3 ):609-613.

[5] FEmu, LA, AR, 55 FERLNA (8L 3R ) BB EREL (L LA
ST BRBERb 1A, 2004(1) - 16-18.

WANG Li-min, SHANG Shi-you, WU Li-bin, et al. Study on nitrogen
cycling and transformation rules of Wuliangsuhai Lake[]]. Environmen—
tal Science Trends, 2004(1):16-18.

[6] /b5, 53 S0, AN, B, 28T P35 KT RS YR O
[J]. "R EFREERA, 2005, 25(5) :554-557.

LU Shao-yong, ZHANG Peng-yi, YU Gang, et al. The contaminants re—
lease rule of Zizania caduciflora, Phragmites austrails and Eichhornia
crassipes[J]. China Environmental Science, 2005, 25(5 ) :554-557.

(71 XU, WIAEF, BOKAR, S5, PHORIIK A=A i 25 B AR [T]. A= 32
. 2007, 27(1):159-170.

LIU Wei-long, HU Wei-ping, CHEN Yong—gen, et al. Temporal and



368

R S it Y 34 EFE2H

spatial variation of aquaticmacrophytes in West Taihu Lake[J]. Acta
Ecologica Sinica, 2007, 27(1):159-170.

[81M A, £ Il LR S AR AR S R DESED).
FE 2238 4, 2009, 25(17) :260-264.

YE Chun, WANG Bo. The early decomposition process of the submerged
macrophyte Hydrilla Verticillata and the actors that have a strong im—
pact on it[J]. Chinese Agricultural Science Bulletin, 2009, 25(17):
260-264.

[91 FRELLAH, FAK dh, BALET-. E R HR SRR 12 43 il Ul e AL A T A 5
[JI. S8R}, 2010, 31(6) : 1483-1488.
HAN Hong—juan, ZHAI Shui-jing, HU Wei-ping. Modelling nitrogen
and phosphorus transfer in Potamogeton malaianus Miq. decompostion
[J]. Environmental Science, 2010, 31(6):1483-1488.

[10] B, G 8HR%E, XUHR . L5383 LKA I 2 /AR B8 W5 ).

TR X E S FREE, 2008, 22(4) : 181-184.
GU Jiu—jun, JIN Chao-hui, LIU Zhen-ying. Experimental studies on
decomposition process of submerged macrophytes from Wuliangsuhai
Lake[J]. Journal of Arid Land Resources and Environment, 2008, 22
(4):181-184.

[LE 0 2 S, A WA R i AR B SR B il 7

KR RS SR TR A4, 2012, 28(2) : 171-175.
WANG Bo, YE Chun, LI Chun-hua, et al. Process and law of nutrient
release during decomposition of submerged macrophytes ( Vallisneria
natans ) in early spring|J]. Journal of Ecology and Rural Environment,
2012,28(2):171-175.

[12] M, X . IR X BERE (Scirpus triqueter ) 3R ISE R[], T Hb
B2, 2013, 11(3):334-338.

LIU Xin-wei, LIU Jun. The effect of temperature on decomposition of
Scirpus triqgueter{]]. Wetland Science, 2013, 11(3):334-338.

[13] FEaet, BEEHE, #7345 JK A AR W 42 40 Mk Xob 7K ST 4 S i) [ 1.
WA 2A R, 2013, 24(1) : 83-89.

TANG Jin—yan, CAO Pei—pei, XU Chi, et al. The effect of submerged
macrophytes decomposition on water quality[]]. Research of Environ—
mental Sciences, 2013, 24(1):83-89.

[14] i SEE, TR, R T, 45 THE IV A SEE A A 8 R e AR
L FRIEARNANIRT]. BREERLA0FSE, 2011, 24(12) : 1364-1369.
YE Bi-bi, CAO De—ju, CU Zhao—sheng, et al. Decomposition charac—
teristics of emergent aquatic plant residues from the Lakeshore of Erhai
Lake and their environmental effects[J]. Research of Environmental
Sciences, 2011, 24(12):1364-1369.

(1S 430, BRIT T, SRR, S5 AR I K A A A 0 o M 2 e 5
1) ARk, 2001, 13(4):331-336.

LI Wen—chao, CHEN Kai—ning, WU Qing—long, et al. Experimental
studies on decomposition process of aquatic plant material from East
Taihu Lake[J]. Journal of Lake Sciences, 2001, 13(4):331-336.

[16] BRIER), VP2 R, i1, 25 AA3 U L0320 0 A -+ 38 A
HEH) A E LR SE]. PEAEA PR H R 2724 (B AR hi),
2006, 34(10):128-132.

ZHANG Ying-li, XU An—min, SHANG Hao-bo, et al. Determination
study of total nitrogen in soil and plant by continuous flow analytical

system[J]. Jour of Northwest Sci—Tech Univ of Agri and For(Nat Sci

Ed), 2006, 34(10):128-132.

[17] & . L eRolk A2 B 7 P M. AL a0 b AR AR Rk,
1999:166-168.

LU Ru-kun. The analysis method of soil agricultural chemistry[M].
Beijing: China agricultural science and technology press, 1999:166 -
168.

(18] & . LRk A7 0 B 5 BRI AL AT b AR R R,
1999:106-108.

LU Ru—-kun. The analysis method of soil agricultural chemistry. Bei—
jing: China agricultural science and technology press, 1999:106-108.

[19] Olson J S. Energy storage and the balance of producers and decom—
posers in ecological systems[J]. Ecology, 1963, 44(2):322-331.

201 R, SRR, 7 7, 55 S0P SRR R Y 5 S i
T R 520 PR AR T]. A= 2527441, 2007, 27(10) : 4027-4035.

WU Hai-tao, LU Xian-guo, YANG Qing, et al. The early-stage litter
decomposition and its influencing factors in the wetland of the Sanjiang
Plain, ChinalJ]. Acta Ecologica Sinica, 2007, 27(10):4027-4035.

[21] Ozalp M, Conner W H, Lockaby B G. Above—ground productivity and
litter decomposition in a tidal freshwater forested wetland on Bull Is—
land, SC, USA[J]. Forest Ecology and Management, 2007, 245(1-3).
31-43.

[22] ki, OB, A 75 SRR RS TE P o0 B S DR [T,
HEAS2EARR, 2006, 25(11):1405-1411.

WU Hai~tao, LU Xian-guo, YANG Qing. Factors affecting litter de—
composition of wetland herbaceous macrophytes|J]. Chinese Journal of
Ecology, 2006, 25(11):1405-1411.

[23] Aerts R. Climate, leaf litter chemistry and leaf litter decomposition in
terrestrial ecosystems: A triangular relationship[J]. Oikos, 1997, 79
(3):439-449.

[24] Taylor B R, Parkinson D, Parsons W F. Nitrogen and lignin content as
predictors of litter decay rates: A microcosm test[J]. Ecology, 1989, 70
(1):97-104.

[25] Moretto A, Distel R. Decomposition of and nutrient dynamics in leaf
litter and roots of Poa ligularis and Stipa gyneriodes|]]. Journal of Arid
Environments, 2003, 55(3):503-514.

[26] Melillo J M, Aber J D, Muratore J F. Nitrogen and lignin control of
hardwood leaf litter decomposition dynamics|[J]. Ecology, 1982, 63(3) .
621-626.

2715k 6.8 Rt & AR EER) IR S E R
[J). REE1E YL 5 BiIA, 2012, 34(1) . 64-71.

ZHANG Wei, FENG Jun, YANG Chao, et al. Broad—spectrum degrada—
tion capability of the white rot fungus|J]. Environmental Pullution &
Control, 2012, 34(01) :64-71.

(28] MIHr . Ul BE X 25 AN [R] B 23 i S AS W R[], A2 A PREE 2741,
2009, 18(3):1042-1044.

LIU Xin-wei. Effect of temperatures on leaf, sheath and stem decom—
position dynamic of Phragmites australis|J]. Ecology and Environmental
Sciences, 2009, 18(3):1042-1044.

[29] M HAEE, A0 ML, 2530, S AL SR i R S TS e R
BB TEI]. WRARR, 2013, 25(1):47-54.

SHANG Li-xia, KE Fan, LI Wen—chao, et al. Laboratory research on



W AT KA S R B R KR

GRS 369

the contaminants release during the anaerobic decomposition of high—
density Cyanobacteria[]]. Journal of Lake Sciences, 2013, 25(1):47-
54.

[30] kR H, it 3, ZRFR4E, 45 TUKAH IR AT 7K 447K 5T (4 5 i [,
HETR#A9E, 2013, 26(2) - 145-151.

ZHANG Lai—jia, YE Chun, LI Chun-hua, et al. The effect of sub-
merged macrophytes decomposition on water quality[J]. Research of
Environmental Sciences, 2013, 26(2):145-151.

B BLAG I BRREEE, 5 AT KR 2 R 2R
T DOM BEAUFHIEBFSELI]. FRBTRI, 2013, 34(9) : 3458-3466.
XIE Li, YANG Hao, QU Xiao—xia, et al. Dissolved organic matter re—
lease of Zizania caduciflora and Phragmites australis from Lake Di-
anchi[J]. Environmental Science, 2013, 34(9):3458-3466.

[32] Li W, Yang Q. Wetland utilization in Lake Taihu for fish farming and
improvement of lake water quality[J]. Ecological Engineering, 1995, 5
(1):107-121.

[33] W E =, TR/ME, e DUKIEY R T B b B SR R 72
BRI, BREERIAHETT, 2008, 21(1):64-68.

PAN Hui-yun, XU Xiao—hua, GAO Shi-xiang. Study on process of nu—
trition release during the decay of submerged macrophytes|J|. Research
of Environmental Sciences, 2008, 21(1);64-68.

B4 £ F F 4 B S R S S UK AR R

RS20 [T]. FREERLEFFT, 2009, 22(10) : 1198-1203.
WANG Bo, YE Chun, YANG Shao, et al. Effect of Hydrilla verticillata
decomposition biomass on nitrogen content in water containing high
concentration of nitrate[J]. Research of Environmental Sciences, 2009,
22(10):1198-1203.

[35] T K%, 2B, EARRT, S5, Il S A Al B K A R AR
REBEIIFER]. Al PR =4, 2014, 33(4) : 623-633.

MA Pei, LI Xin—yan, WANG Hua—xin, et al. Denitrification and its role

in cycling and removal of nitrogen in river(J]. Journal of Agro—Environ—
ment Science, 2014, 33(4):623-633.

[36] AvdR . VAR T X B AR ) =2 IR o P43 G 11 5%
Wi [D]. 4 5% : i A RS, 2012:19-20.

YU Zhen—fei. The effect of submerged macrophyte on phosphorus real—-
location between water and sediment in the decomposition period[D].
Nanjing: Nanjing Normal University, 2012 19-20.

B #30®, EEFE £ WL A TR KBRS i K IR A

FEN]. L4 5, 2010, 10(2):90-92.
YANG Wen-bin, WANG Guo-xiang, WANG Gang. Experimental
study over the continuous effects of decaying Potamogeton crispus on
water quality[J]. Journal of Safety and Environment, 2010, 10(2):90-
92.

381 ik, EEFE, F R, S5 AN [aI gy =Sl s 8y Y K A
R SHALIE L] FREERAE, 2011, 32(10):2971-2978.
LIU Bo, WANG Guo—xiang, WANG Feng-he, et al. Effect of different
aeration ways on migration and transformation of nitrogen in heavily—
polluted urban river[J]. Environmental Science, 2011, 32(10):2971-
2978.

[39] JEHMAE, FBAT K, L IEIRE. FLREAEEA A KBTS [0 2015 A2 .
WEEREE, 2011, 32(2) : 416-422.

WANG Jin-qi, ZHEN You-fei, WANG Guo—xiang. Influences of Pota—
mogeton crispus population on the lake water quality distribution[]].
Environmental Science, 2011, 32(2):416-422.

[401 % iy, Adiate, 1 S, AR AR AR IERR S A )
PRI BAI0RNY, 2007, 19(4) :382-389.

ZENG Jin, YANG Liu—yan, XIAO Lin et al. Biogeochemical cycling of
nitrogen in lakes and the role of microorganisms in conversion of nitro—

gen compounds[J]. Journal of Lake Sciences, 2007, 19(4 ) :382-389.



