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KN FH T EEX TR BRI R0
WH, Eb%, TH, W, THR

TR HOKWIAZE IR B S FEOT K BR AR A S8, VI8 RIat 210098

FE : EHKINN D, DU 5 32 BK G R SRR AR TR T i BB Rk . UK — 5 T RS 18Kk 3 ST 9FERT
—J7 T SCRES S TR R I N 28 B 2 E AR i RS FRER A KR Kk BT BRIt , BIFREOUKAE X R
EFRE B B A R EENSIRE L, EBA TR ENAESKM, 5 (Vallisneria spiraslis L.) 1880, K&
XU R B R . SEE e B AR WA KR, PIA SR i —20 HEUURY, ) —HAEDURRY) AME R, I
R I BCE . 76 40 d IYSEBR AR, FOTTESSIIRACR AU IIAE i, TERE—RAEIE AL (0, 1. 3. 6. 12, 20,
30, 40 d) SREEKEE, HMETAY R B A S, FKFEP RS A E B BT iR i S A . 2R AR AN .
WRFCAERAE . BT R HOSEB AL 0~1 om JTBWIZ AU FREIIERER , 4736 WM SCRALFRTE 0~1 om JTRUIIZ /A & RS
R MR A BT IR IR, 1~4 em TIRWZ R 2 T 4~8 ecm JURWJZ o 27K EEDK A& RTER 1| Kl
BOKHEAN, M 0.09 mg- L 4351F+5] 0.60, 0.50, 0.379. 0.36 mg-L"' FE/KSh S350 FAYIEANE 5%, J55%1E L7t skl
gt AZ EEDKIY A 80%LL IR IEMASEIERAAE, #kKREH XA Hflmak 90%LL b o RO i A AUURL S AU 25
BRF b Al ik 27.6%F1 84.3%, 3 FHEUEST ISR S LERR, KRN, SRXTEA, MAREAEAR KRR
AR 30.0%. 25.0%F1 60.0%, (HFFXTK R ISR L BIRg et AT i, L E 45 RUBEW7K 2l 77 S5 45 W] W A2 TR
T RBIREIL, DUKAEY S Rl R R Z TR, WO 20T A, BRI REDK A, R MRS R R S
Hh ) SR S EOR B DK B A RS o I SE B TE A KA PR HSNA TR 8 R i 1Y) S M A 33 S K B o 1 PP 2
BERR A

KR WL VUM A ks B
HESES: X173 MEARER: A MEHS: 1674-5906 (2014) 07-1193-06

SI AR Hkim, EuDF, EM, AEE, ERUE KSR AR TR AR T]. RSB, 2014, 23(7):
1193-1198.

GENG Nan, WANG Peifang, WANG Chao, QI Ning, WANG Zhiyuan. The Impact of Vallisneria spiraslis L. on the Release of

Nitrogen from Sediment [J]. Ecology and Environmental Sciences, 2014, 23(7): 1193-1198.

KT R X 252 kR, AT &
FIH R, 280 8 ERBIEEERL (FHR,
2002 ), H 35 ™ 5 A9 IIYA K I8 Ak K B 8 SRR ]
L, ORI SCh  Z B A TR R R R
RAAUEWIAE BRI EZEFOE, mHEE
SEIAIK BT B FEE G YT ( Torre 5%, 1992 ),
AV IR A K A8 1 B B R 7, RAUE R
R EELAE R, AHENT LEUKAL IR .
IR, FEE MR [ A S A RS SR Eh i Jt At |
YER IR RTIEATTRRY) , H AN kb ) 7K A4 rR OB Il R
(BE>2, 2007 ), X THKBIAN S, | T KK
B, WAV 522 R . IR . BiR LA SO
TTEEAN I s By AL RV E A & A AT, BTt
HH R T R - i IR AR T o G R A R T U 4 R
KA TR, T80 LK R E SRR LT

( Achman %, 1996 ; Domagalski £l Kuivila 5%, 1993 ;
Sehneider £, 2007 ).
KILKAAEY AT 9 NGRS 8h sy, i
VTP BT . BEETIRYI R . ol —E
B KIS YL, I SRR 1) K B R
(B oiaE, 20075 ARRAE, 2002; 3 BHE4E,
2003 ). KA RS R PR ISR AL,
WME AW ( TyPha orientalis ) H54F 7] W I
2630 kg (BUEEM SR, 2003 ). TSEAA (1999 )
FIFHIZK A ( Oenanthe decumbens ) 157 WNEHLIE K,
3 d KRBV R BRI 530)K F 66.7%, T HLi
AR BELE A ER md 23 N . H BTAE 0 E
AT O R .t SOEAE (2000 ) 75
B KA, RT3 5T B K A A v
AR ARSI S R, 7 5—10 H, KZE

BEL£WMB: EHR-9737HSIAITT (2008CB418203 ); K /KA i5 Yedi il SR B K LI (2008ZX07101008 )
PEE AT BKAH (1986 44 ), Lo, WiHAFseE, FEHIR T KB fAE &85 . E-mail: nancygeng.hhu @gmail.com; 573187527@qq.com
*TAIE (1973 4F42), &, #d%, L, EEHRT KA AESBE . E-mail: pfwang2005 @hhu.edu.cn
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( Ipomoea aquatica Forsk ) X 5 Z B2 BR5R55] 0
81.32%. 5T B /K A FE T il LARFEAR K AR 1) & 5
FEAUAKT, JEH PR A A W ROR (b 4245,
1999; X|WUE, 1997; Fraser 2, 2004; Sooknah
Al Wilkie, 2004; /%%, 2004 ), shAREEHFITH
A TIEAE(1992) Fr B35 ( Phragmites australis )
JEHE R GRE T, 7EALBEKE N 500 m’-d”, K
FGA 5 em-d! ST, WRAIEBRET]
64.6%. Kern (1999 ) FF 25 RACHA: 1% 15 /K A5
H, SEREBRRTE 80%~99%. (HIE/KET]
AT K AR A W X OB 0 Rl PR T A 2 T 5
WG TSy . T ( Vallisneria spiraslis L. ) 1T
SRR W I B UL % R R KR A o T £
ZRUE (B, 2008; WEIRAE, 2011, 155,
2013 ), M, fEKsShERT, oA (o)
TSGR T, VUK S i 2R, X
MUY RS FRER I Bh NG . M KAK AR R
YIXHIA IR RS FRER IR AE T, 4RI/ 5 e
KAMUH], EHAKRE BRI EA TN E L.
1 MRS5F*®

1.1 RERESHH

111 RBEEE

ARSI SR T K R A 25 O 2 R R
T AR I B RS AR XS L, ALK
o DLAS, D2FE . J1 S, 1248, Hr DA%, D2
R K P ARSTAG IR KR, T1 R L 2 FEA KR
KRS 1 PR,

B S /KAEALEE 3 AN KH CIRERAKFS T . A0
ARG T R ZEMKARTIL ), B8 3 A K (P47
RIS, PREBIEHERTE ) F— /KR4, KA 1T
H K RIRHR 28 3 AEAT KA, RERSHFF /KA Y
K EM—E, BBPEATIRE R ER . Bk
2.4m, % 1.0 m( BAFEA7KIEYE 0.3 m), 7 0.4 m,
JEFBAKANE KA, BN 1 m?, KIRE M R &
100 mes™ R ) KSR R T,
557K IR I R E PSR AT /K AR B 3 ORK A o /K 3t
IEKEEMNORER T i, A 15K, 7

“/%” Rk SR
[ IKFE
Il
ﬁfﬁ IKFE T
p EP— |
YT -

1 KR EE

Fig.1 experimental set-up

[ 2 L3RG 3 ASFAT /KA, il ad s oK 1T,
TR A A I K AR TR IR R Rk RS 1, Qnieds
o JKAE IR Rl IsHARL e 3 A A T/K A8, REfS(H
PATKIE R KR A —3, BB IR EK
WA EIEITRER, T ADV AR E K AR
W, JEE R R AR T AR R R A
Bk KAER: 2 m, 581 m, BERE 3K
0.85 m % 0.17 m [Jetli ( H T iRy, fRiEs:
TKAEFN B KPR AK SRR —20), 45 Jerl A
WaFr, HoAPAT.
1.1.2  REEAH

FH 4 AR ABE B A B, T A R S S
PEFRE SRR, XAMTLEHETT, HBUkle
B RIS, SRR RERZT, K
LIRS IRAE T R O mish (HEHMER),
TG [P S . HUD IR VeVET S, P
R 1,

F1 BRETRYHOELER
Table I The sediment geochemistry of Meiliang Bay

e ORP/ b(CEC) w(OM) b@EEE)  wEhkL)
?El*/]‘ pH 4 4
mV  (cmol-kg™) % (cmol-kg™) %
MEME 739 59 1.14 2.34 12.78 9.26

ARUUKAE Y RO TS KA B EHARA
FRAFIHEHE, RIS FKIEIIFE 30 do AR PR:5EEE
Ko 30d JFEULEENINT, HA SRR T4
FIER TR L
1.2 R 5H*

AT B T A SRIAEE, SR EE TN
PEEIBEES B, A ARSI T R NS R, 520
JHIAN, IEAE 28~35 C, 7ESh/KAE D1 FnE KA
I HETIURRY , Skl D2 R KA 02 thi BT
B EARE TR, BR—E (B 2). BT 4Kt
FRZE My, W5 R AR B IS TR 2 2 A 7 Bh /K RSP A 7K
fErpE A s, KEA N 1.5 m, BEE 8 cm, M
P E L 1) B RE T DUl T/ N e s
S IR R FHBR S A SR K A P RETH ADV
AR A — 2, APREAL FR BT IRE A T,
TR AT o

BB BB TATIE RS 0 K, JfREEKHE
FVRHRE, D BE ST 3R R HRZK AR Th i

SR UL U U N

+ T+

YN
+ 7+ T+

B2 EEMESTREE

Fig.2 Distribution diagram of Vallisneria spiraslis L.
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R, B0 1 d JEFFRETTIEREE (ShkAEK Gk
FELETKAE /KA )o SRAEERTE: 0. 1, 3. 6.
12, 20, 30, 40 d. BUCRFERTRIE 2SR 9 M.
DU AR H R RCR PR A B PR A A AR IR I
KPRES (A, ZA . THE) H AA3 i)
SIS E o
1.3 REEHSHEIESHT

AW TGS T H D58 M R 2 G AR LA DL 30%
B HCLE W FE /210 24 h LA e, DA 4K 38500
Yo B M Al Rk geal, S K AR 4K
(>18 MQ )., BAFEMIMERHZE 3 AR, B
SEEENE AR o g s AL F4 R H Excel 2010,
Origin 8.5 A1 SPSS 13.0 for Windows Zt 11547 .
2 ZER55H
21 KBAZHETEDIHTRYE TR

ARSZE SRy T AR UE SR R R TR A 2 3
Pogly, FRATHRSE TS50 G FISE IR B UTEY)
FEXHTRIAERAESEA T T 2025007 o UL S50 /KA
LRI AR B R 0.815 mg g™, SRR A A 19
PIoragad 40 d SEREHEA T R (183 ). DI
KA B 0~1 cm 2T BA FRERER K, X
& FEUTRYIZ 2K S f gt K. {H D2 i J2
KA 0~1 ecm RZVIRY B A & B D1 Al T
&, JFH 1~4 cm 1 4~8 e IARY R A & T Bl
o AW, A ICUUKAE YA A TR S
Fr KA RIS TR IR, ULRA K 3 1 mT L
SRR SRR . A M B KR, DL
B 2R a8 R T LI RZ 0~1 cm T AL
Aeaim, UTEIBYSERM, Eizis
H AT RE R R . R R 0 KA > T KB )
FITERT, MK T B ZNEZ VTR R, 55
TEA KRR B3 W TR W 1 R B TR
B, A A 2R TP R . SAh, 52
¥ AR R AL R A R IR RGO R, R
WRIZVIRY SR & EE S (BERSE, 2008 ),
TR AR B G b 350 2 05 A WM™ I 7= 1Y)
fEJ), HMR, 25 MXPEFRITR R EEEA AR,

w(TN)/(mg-g")
o S
PR

=
)

=
=3

0 D1 D2 I 12
KA

(a) PURRY) TN P33 bR A2k

N 0~1cm I 1~4cm

[ ]4-8cm

w(TN)/(mgg")

DI D2 I 2
KAt

(b) VIBW) TN 43255

B3 444 (D1, D2, J1#1J2) RIAYBEFHEE (F0
KFE 4O X)) UESE (0~1, 1~4, 4~8cm) EE (F40X)
Fig.3 Total nitrogen concentrations (Day 0 and Day 40)
in four groups (D1, D2, J1and J2) and concentrations
in different layers (0-1, 1-4, 4-8 cm) at day 40

5T R B DT KR P A K I s B2 1 608 o £l
TR AW, A AR R TR A R A
YIRCE TR R EEARIE ( Chambers 4%, 1989 ),
AR B0 JUT 8 B P 5 A S 56 M (] Ak A K R
6] ( BESRLLANZEA, 2000 ), FFEWIKEAE SR
i B BT, SR THYRPRIUEY PR
SERIEL . I HEEXT 1~4 cm JUEYIZ A
VR £ ek, R AR R A S, H
Al R SR R O S HEA  AE  (Wigand
451997 ),
2.2 KEhHEHETHEDX LBEAKREFENIIN
KPP ROE KR EE W E SR —, EREYK
RIERR 0 BB RS . UK BT LA —E
FERE I 2fi K g R frim . AR IAS T
FEUKBEMBERAAN AR, FEK SR
AT LA B A MBS R 2585 (K 4), L3

12 12 0.15
—o— DIl ——D2 —o— DI —e—D2
L0y L jj——p % 1.0 0.12 N, —a— 1 ——1]2
R
~08 08 .
2 A\,\ S 3% \.\}( o
on 0-0—0
2% n” \ £06 £ 006 - S~
Z 04 S S, W * Z o4 Z ™~ ey
= A=A——— = = 0.03 ‘\
S02 4 o2 < —
0.00 * */\ ¢
0.0 . . " . . 0.0 . . . : - ’ . . . : .
0 0 20 30 40 0 0 20 30 40 0 10 20 30 40

ud

(a) BA

(b) EIHMER

t/d

(c) BUBRSA

B4 LEKEE. 2RESE. BPNSERMENENEL

Fig.4 The concentrations of total nitrogen, Total dissolved nitrogen and total suspended nitrogen in overlying water over time
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Fig.5 The concentrations of three forms of nitrogen in overlying water over time

KRR A S B s TR A AR LA L 2 A
Bl A U B AR S A I B R Tk, Bt
BHK 3 11 4 FRE R KA HE RN TR RSk . 4 A
KAEESE 1 K BB ASA R, M
0.09 mg-L™" 43%17+% 0.60.0.50.,0.379.0.36 mg-L™' .
FEPNVINERSE (2007 ) BIZKBh f1scid, A YIR
THOT, BAFEMAES — R LT, 53] 2.106
mg L™, D2 KM, RIS B AR B
L D1 KRS /N, R T D2 KK AR
BB, Wb Tksh xRy shE /. DI
AKHE R R FEIA S A S e 30 KikFIERR
{8, MEAMEEMSRSHEE 0.88, 0.70 mg L,
ZJEX TR, 5 40 RGHEE T2 1 RS &, D2
KAEAESS 20 FakBE KM, BAMAEMEES
MEFE 070, 0.66 mg' L', ZJ5 X TR, HZE/NT
91 KA R PR EIEABES 1 Ktiss
KA, J5 TR D2 KR TR, 2156 40 X,
WS A PRI 0 FUKF-. D1 /KA SR A A
S 3 RIGWE T, JFRTFR, & 40 XFik
#) 0.04 mg-L' . FKHIER SRS, TR
Yy B AT IR RS RAESE R A R R, 1 K
VAR AS AR 1 RIKESIN . T Ksi & 048)
S, DUR R RORW I R KR, KPR
PN ZE A, FKAE TR K s, &
FIRFIPAT I R0R S R B 2 B T Ok S S iR
HEAB LK, SRIGT MRS b, 5050
) 40 d PYUEE I SA T SRS A S A AR
LB, T HR RS, P35 5 RS = 90% LA
o SRR E W S 80%L o XA
MG TR BSOS o di i [B] BUK B, /D il
TR TR BRI . 5 R BB K RS A A
RIBE RSB DER, EREMT, FHEXHE
fif AS O AR A 2B 8 A =1 AT 3K 27.6% 1 84.3%
DURUY) Hh Y s 101 el ik b v ok i A L
K, JE BT 3R 2 5 R BK ik A -
Ko B ETEYIEA B KR — R s H A
AR, TE R BRI B OR— A S

A, (HEARAM:,

KPS EFEA R —IEAN, &
ZRIESFRN . EEEDSFEA, AISA,
AR, WEA, UMSALmFYMEYSEL
FESATE. AR, MARATMASEEHEK
Ry E RIS, R R EE A
A4 Al B KR A R R AR 22 Ak (A
5). ARG EAR 6 d AW, DI KMTELE I
TR 20 KIAFH A 0.069 mg- L', 45 40 Kif
W3] 0.055 mg-L™"; D2 KA7ESS 12 Kk A
0.052 mg-L™", 55 40 Kitf#ES] 0.033 mg- L5 Hik
AAVEG RN, T1 KAEREE TR 30 RisFER K
{8 0.038 mg-L™", &5 40 KAFFEE] 0.025 mg-L'; J2
5520 KIRFRARME 0.03 mg- L, 45 40 KEFIEF
0.022 mg-L" . AR SRS 3 K, shfkflip b
BRI R BLRE 20, kA EE K
R RAFEEINESE 12 K, F2EIn, DI KLE
5540 RIAFIRAME 0.41 mg' L', D2 /KHE7ESS 30
FikB KA 0.33 mg- L, #kl FEKaY A S
AR o 4 AR K WA RS A SE e )
GRTBLENG B B AR, Hgud— Mg E)E, 725
12 RAS KA K AEFR SR 2 J PR AR RN AR
D1 KTESS 6 Fak#| o AME 026 mg L', 745 12 K
K51 0.04 mg- L™ ; D2 AKIFESS 3 KikE R AAE 0.16
mg L™, 7E55 12 KIEF) 0.03 mg-L™; #okil K
AR A RSN B2, T1 KR KRS A S
TR 3 RikBERAME 0.08 mg L, 7EH 12 K
B3] 0.01 mg-L™'; J2 W 3 KikFEHRKM 0.05
mg' L, 7E45 12 KFEF] 0.02 mg- L', MiE T4 20
K, 4 AIKAE Y 78 KA 2 AL TR A 7K
F, 245001l mg L' EIKEHET, WEATEA,
B A AS R R PR R = T3k 30.0% ., 25.0%F1
60.0%.

4 DIKEE FEDK R, ANFIESEI AR e
L (E 6), HAmEEMSTELERK, 288 T
i F 7R 5 R O RcasE , RS AL A i H
JeXE K LB RS 3 K, SR ik 24
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Fig.6  The proportion of three forms of nitrogen

in overlying water over time
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( =R MEHA Denitrification JJE il N, 8 NLO THL Tk
Ao ARSEEH, ST IR DT PRI BRK rhoRE ik
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M R S WA A E PR CR A ( Nayar
45020105 HRAEZ, 2012), WA KRERUS,
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W, MY TR R, (EXTFIESR
AL ZED ONOAT
3 it

1) KN ENT, DU EA SRR
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it 25 RUBURE 25 BB 408020 o A 25 8 0 )
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IR RS, /bl AR R R . TR
Ha R el K B R DK, R
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The Impact of Vallisneria spiraslis L. on the Release of Nitrogen from Sediment

GENG Nan, WANG Peifang*, WANG Chao, QI Ning, WANG Zhiyuan
Key Laboratory of Intergrated Regulation and Resource Development on Shallow Lakes, Ministry

of Education, Hohai University, Nanjing 210098, China

Abstract: In shallow lakes, the nitrogen will release from sediments to the water column when the sediment got disturbed.
Submerged plants can not only reduce the hydrodynamic force, but also absorb nitrogen from sediment to improve the water quality
in the lake. Therefore, it is very important to study the impact of submerged plants on the hydrodynamic process and the release of
nitrogen from the sediment. In this paper, the impacts of Vallisneria spiraslis L. on the release of nitrogen from the sediment under
static and dynamical conditions were studied in flumes. The sediments were paved along the bottom of the flumes. Two static
conditions and two dynamical conditions with or without planting Vallisneria spiraslis L. in the flume were designed to generate
different turbulence on the sediment surface. The sediment samples were taken in the first and last day during the 40 day long
experimental period for determining total nitrogen concentration only. The water samples were taken at eight different days, such as 0,
1, 3, 6, 12, 20, 30, 40 d for determining dissolve nitrogen, ammonia, nitrate and nitrite in filtered water. The results showed that the
total nitrogen in the surface layer (0~1 cm) of the sediment without Vallisneria spiraslis L. were smaller than that with Vallisneria
spiraslis L. The plants absorbed more nitrogen from the middle layer (1~4 cm) of sediment than from the deep layer (4~8 cm). The
total nitrogen in the water column dramatically increased since the first day from 0.09 mg-L™ to 0.60, 0.50, 0.379, 0.36 mg-L"
respectively, and dynamical condition enlarged this increment. Dissolved nitrogen in the water column took 80% of total nitrogen in
hydrodynamic conditions and 90% in static ones. The Vallisneria spiraslis L. reduced both dissolved and particular nitrogen by
27.6% and 84.3%, respectively. The nitrate took a large proportion of total nitrogen in overlying water. The Vallisneria spiraslis L.
reduced ammonia, nitrate and nitrite in the water under hydrodynamic condition by 30.0%, 25.0% and 60.0%, respectively. The
proportion of tree kinds of nitrogen in overlying water changed few with the impact of Vallisneria spiraslis L. Results indicated that
the hydrodynamic force enhanced the release of nitrogen from sediment dramatically. The Vallisneria spiraslis L. protected the
surface sediment from being disturbed by hydrodynamic forces and absorbed nitrogen from deep layer of sediment and water column,
especially decreased particular nitrogen and dissolved nitrite. The results of this study could provide scientific tools for estimating the
impact of submerged plants on the release of nitrogen from sediment and the Water Environmental Quality Assessment.

Key words: Vallisneria spiraslis L.; sediment; nitrogen; hydrodynamic force; release



