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Nitrogen Removal Via Denitrification from Eutrophic Water as Influenced by Eichhonia crassipes and
Sediment

MA Tao'?, ZHANG Zhen—hua', YI Neng'?, LIU Xin-hong',WANG Yan', YAN Shao—hua", GAO Yan"

(1.Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjng 210014, China; 2.College of Re—
sources and Environment Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Nitrogen gas(N,) is believed to be the main gaseous product of nitrification and/or denitrification occurred in eutrophic water. To—
tal removal of N, and N,O from eutrophic water with or without cultivation of water hyacinth ( Eichhonia crassipes ) was investigated using an
improved floating—chamber method to directly measure N, and N,O emission from water. Under the high concentrations of N(NH;-N:6.0~
7.2 mg+- L, NO;-N:0.81~5.14 mg-L™"; TN 8.9~12.07 mg- L"), growing E. crassipes without sediment removed (1 609.1+303.4)~(2 265.2+
262.6)mg N from the water, accounting for (63.2+17.0)% of the total N loss from the water. However, only(23.7+3.1)%~(28.7+4.8 )% of
the total N loss was from N uptake by E. crassipes. In the treatments without E. crassipes or sediment, N, emission[(689.0£29.2 )~(1 142.9+
17.5)mg N,—N] accounted for(40.7+8.6)%~(43.6+0.8 )% of total N loss from the water. Applying sediment to the water further increased
N, emission via nitrification and/or denitrification. Interactions between E. crassipes and sediment were significant( P<0.01 ). In general, N,
produced in the water was significantly higher( P<0.05) with than without E. crassipes. The findings suggest that cultivation of Eichhonia
crassipes had a stimulation effect on denitrification process in eutrophic water.
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7.2 mg L7, FEARNN NO;-N ZbBRrp, 7KIK NOS-N #e g
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Figure 1 Sketch diagram of enclosed chamber for in situ collecting N,O released from water with cultivation of Eichhonia crassipes
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Figure 2 Changes in NH;-N,NO;—N and NO;-N concentrations in eutrophic water
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Figure 3 Concentrations of N, released from eutrophic water with or without water hyacinth
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Figure 4 Concentrations of N,O released from eutrophic water with or without water hyacinth
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Table 1 Contribution of plant uptake and N,,N,O emission to total N removal from water

Kk TN FEYRIC N IRARBEIH NLO-N JKREE I N-N
Ak b;i Sedit/mg Wk N /g KA R I FERRI A KRR FRURE Ak N P H )
19 L4511/ % N,O-N Hg/mg I L1511/ % No-N #i/mg (N, T EBAE)/%

REFE T 2 617.9+189.2 — — 0.27+0.02 0.01+0.001 1 142.9+17.5 43.60.8
RhEE2 3 208.9+245.6 914.9+84.2 28.7+4.8 0.32+0.07 0.01+0.003 2 265.2+262.6 70.622.8
P31 693.5+165.3 — — 0.12+0.01 0.0120.002 689.0+29.2 40.7+8.6
RhFR 4 2 544.62201.5 600.7+31.1 23.7+3.1 0.09+0.01 0.000.001 1 609.1+303.4 63.2+17.0
HEFRS  1776.6+115.2 — — 0.15+0.01 0.01+0.001 1 435.8+23.3 80.8+3.9

AEFR 6 1 860.4+157.2 802.0+64.0 41.1£3.0 0.16+0.00 0.01+0.000 2 998.3+497.7 161.2+24.6
RhFER 7 1 068.6+234.7 — — 0.06+0.01 0.01+0.003 841.7+58.4 78.8+23.3
REFE8 1 315.6+ 88.2 433.9+20.7 33.1+3.8 0.08+0.00 0.01+0.000 2 355.9+426.0 179.1+44.5
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WAL (0.81~1.59 mg- L), KA (1 TEHL A 322 LA
NHi-N g3, SE5 AT KA i NHG-N O e
TR, NO;-N \NO;-N I & ik G T B8 e 7t
RS (E 2B), IF HARREE BB 1 N, Bl . X
S FRGE R T KR o NH:-N 28654k — S il 16 28 B T
NO; =N NO;-N, SAEKR A M ME ) NOs-N B,
TESZEG SRR, KA A NOT-N ¥ B 52 BZ T AR
B, KT NOs-N IS IR 5 B A0 | T
BB 2A), FF BT r W B S H AR AR NO;-N
A7 AR BERH AR A & A T SR S S R At 7R . BT
PITEABIEGR AR A R () U0 R T2 245 R R0 A W
WS A B A - S A& AR

IKAR P ER RN S5 R 2 A - S BOK A e]
PAIRI S REA TR A0 S A A 2 R K A rp 1) ST i
R L AE ER T, S48 N, N0 S84
BEE 2 5, S8 N BPEFR L AR, FEASE R, B
RGN IR] R0, 454 P A R 3 e R b o JXURR 322 7
B EFRK IR KT F R N, N0 Ve BRI
(E 3. & 4), #3455 5 2% (Repeated measure
ANOVA)GEiH25 5, 35 32BN, NSO R 1) 5%
i 2 (P<0.01) , SR AE R A Ak S A 22 B i
AN T KA RIS ) o KR AL S A AR
BRI NO 6B A 204 o5 7K AR TN 4 2% it 19 (0.01 +
0.003)% (3% 1), i fb SCAS AR A 7= P LA N, R 3
U AT AR AR 5 o % TR, e KA A fb B it Ak Ay i
H N0 IR R AR A —8 43, il AL S A U
FE PR NSOk SIRATTI A T — 3

AL S A AR T B4 N, B4 58 P R 2 TPA A AL
S A AL ) A RS ER T Ny S S
AJEAEM R, BRI PLE AL S S fb s FE = A N, 1)
WSO I i e R AL SRS AL = N, 1) Ak
TE— ELEXE AP ()8, 1 H AR 2506 K AR
b SAE AR SRR A ATF 9 247 3 A0 5 Pl R A IR
TR AKAARKE S 1 SR AL 56 2 FE it 122 30 22 1) S
Bl Ak T S B i R 2 T R S /K AR BBRS U A i 1)
FAEATE 1 JR T —2Ah e B R A I vk
AN, A E) B R A A R I 25 R S E R K22
5, DA S I 4 (1) SRR Ab s R 2 ) R HA ] He
PEB U SR R A IO AR AR R B AR, B K
BET N, 7535, A RTLATH B FR A SRR IR 11
sl FEAERAE AN]SR Ak T3 5 Ty vk X A 7K
UNFRIHAA N -l IRaa b - Al

A5 13 R B A AR HE AR R N, 75

TR WFFOKARIEAL SO AR R o FFE AR i
TR AR A A KR AR HE, R He B
e Ny, PR T 2R AA T N, PGS 5
i, #(9737+3202)uL- L™, {HFIH He LB IH
B)E, TR TAS 1 N N0 20 R IR R, S5
IR N, NLO [0 TS BR8P
S 35 P T2 N NSO W B 3 B 7K AR HE L N,
N,O JE i, AT REZS FEGE A No N0 FHERL, (A AT 5@ )
FIBR AT B A4 (G0 BEAR AT ¥y At 7K ) ) T 25 4 6
No NoO VRFERIEA TR IE, BEAIRE A K IAHERL N2 N-0
B JRUBSE o 3 A SR AR N VR B S04 5 A 1 A
T, RPN TR RURE 1 & 5 SR AR DL K5
T SRR N, B AR B R 00 (1 142.9+17.5)
mg(ZLFE 1. EuW+NO;5 ), (689.0+29.2 )mg(ALFH 3. EuW )
(N-N &, PANit), 4300 i 84K N iR R
(43.620.8)% .(40.7£8.6)% (3 1) Ut BHFAEA LG 5544
T AEAL A R N, JE K AR H v ) E
R, EEWE T 2R ROV KL T (Test of
Between—Subjects Values ) %5 532 B, T 73 KUK 32 X6 7K
PR N, MR B 3447 10 2552 i (P<0.01) , b7 KU 3%
P E B IR I KA AR N, W i 2 5 T
(P<0.05) AH N Ab PR T A 77 KUK S g %of BEK A4 (]
3)o SR, THEARAFA AR N, TR BR A 2L i 7K A4
TN #1255 T 100% , 4351124 (70.6£2.8) % (AL B 2.
EuW+NO; +WH) ., (63.2+17.0)% (4L 3 4. EuW+WH) .
T BOZ S50 SRR AT AR AR RUR AL SE T KA
b AN SRR o R T AR TAE R, e
T = A B R K AR R R XU S fff S BE e a0
ARG A SRS A U, $ s T KRR N0 1Y
0 FEN TAY K ARG YRR ST K AEAG Y AT
I BRI A R A AR i A A B A
M2z S5 T G HARIE W AR ) 2 R A5 1,
KA RS AL SRS AR R A W A 75 2 i 58 ELAR
I, S22 G A 5 b AL S A e R e
Russell SRIMFFT R IVEAEAKIR 9B =P )5k |
G ik DS OGRSy [ i PRy S i v e S (B A
AT, it A IS VAR H A e B b R rh K 4 B
P02 i 2 AT, I AT BB R TG TR AT E SR R
M EC A EE SR IR HE ATKARIAF52 53 1553 Be A A7
FEWJT T : FE R SR HE ATKAR IR , IR AR 5= 20 v
B, AT RE H B TR PR iy B KRR IS, N
TIMAFEG A 24 h J5 N EKIKF A 0IRE, &4
TR T AKIRFE WA AR BRI s AE7K A A Y )5 0



2458

YR S it Y o 3255 12 1

IR A 53T B R BE AR, SIS TR 5% 43 T e 23 1) I
BRSP4 8 KR TN
B0 O BRI o it T RS U S 3 1 I K AR BRI N,-N
it IF B RUIR SR S St b, KR SR i 2k i
B EEREAR, AR AARLL N, T2 i A KRR
P2 B 1 L) 4 3 (P<0.05) Fhm (36 1), ARIELITER
WS ST H RS T 25 A 5 A R T R A i Ak
s A S A AR A RS N, 538, AUt Es e
A9 A BAE X A JRURIR S22 ] B i i e AL BRAR L, I
BRI N, B E W (£ 1) X nlReS i AL
S ) AKAR KA (55 em ), {8 RUIR 2 R A 22 ] DAY
Jie K A= A8 AR FIE A= MR, SRy il A S il Ak 4 AT
PR TN TSR AL T — MRAF T Y R BREE , AT
A F ISR R R AT o BT DA S KA TS e
BUE SRR BT, AT DU FAR R ARG
BRI Y877 1 LB R REBRIR TR B vk

KK AR RS R G 0 B B 53 o
AW SO R R R 38 2 IR T 405 AT 25 B K A
Srid R EY, FEARTE T AETCIRIR AR 5514,
Fih 2 IRURR S A9 7K A 31 2 Y TN 2 B I8 5 1 4 iy A B
R AR RUIR 7K A5 5 0 Ui, JL s Wi N
B KR TN $3 2 1 (28.7+4.8) % (AbFLL 2. EuW+ NO;
+WH) . (23.7+3.1)% (43 4. EuW+WH) (3 1), fEA
[f] TN Y FE KA b RO 22 Bk AR N Tk
FIEAAAN] . RUIRELEAE SN R R B B R Aok At
FEr(6.22.15.06.20.08 mg- L), A%t N (14 W i 5+
d KR 2 1 82.7% .46.41% (42,329, ]
TERR B S AT AR SOR AR A 2R
M) EZRAR . TR A S AT AR )
R KR EA R i —2F A AL S Al a2 5t
RAE LB & G AR R B L

4 Hig

Tl R Bl A b 7 JRUHIR 52 1) 78 R A K AR B Al AR e
RAEYLAN, A3, it NO B LB AL
d KA TN 51 R FEIAR/IN—38 0 o FEAR IR AE (197K
W EFARMT , R IR E 1) & TR KA )
KA GH BRI N, B2 i AU A KR N
P12 T 119 (40.7+8.6)%~(43.6+0.8)% , J&= 8 E 71k K
R BRI BB R AR . KU N A K R
TN #15< F 19 (23.73.1)%~(28.7+4.8 )% , I A2 ¥4k,
IR ME—i8 4% o IR et — 22 iE T /KR im it
FASAR I AR N, MR A . RUIR 3 5K ext

e itk R A e R AT R B S AR i U
TS IR AT R AR N, e 3 2% iy
TAHNEAL RS AR AU A0S AR, B8R JRUIR 3%
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