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W E REGEE (Vallisneria natans). B (Acorus calmus) F1XUR ZE (Eichhornia crassipes) WX %, W58 T K
AR ) B LA A R BR TS Qe K M T A B PR AR R HLEE SR R RSB IR T 3 ROK A AE W 3R 4y R B D) A R
fE . ZESRERE . 3 ok AR R Y X NHG -N G e R Wl R (1) B T T NOG-N, 2 i A RUHR 3% % NO;-N A% i i g
T8 T B, TR H,POL I TR R B R, 7 AR A A R K R NHG-N 9 R B R T 98.29%, R +E
T RUIR S 41 % 7K NOS-N, TN Fl TP 2 BR e mi, 435124 79.79% . 80.34% F1 97.50%; % Fi+RUHR 3% 21 X TN FI
TP MY Wb b 2B R e, 43914 29.53 mg-(kg-d) ' 1 2.46 mg-(kg-d) "o S AHY R G RIS Y 1B R K BRK
PR TR R, HXTRMBER BB R 25.61%~64.33% F 22.03%~81.04% ., KAFPA S B FR
XoF GBI I O WA i ) N 2 R AR

KR MWBE; KAHY; BEFRML; Wik %

KA E B R YA S IR A9 FEZOR A B 2 —, Wl A3 S = AR R g A& w2
H IR A AR ) ] RS AR e R IR R A A B S SR AR K AR B AR O 2 — M, A&
AR EAEYE R AR E LA, BHRAEAR . AL 32 3 iz R0, KAHEY)
&5 B HLEE 3= ZEALFE K AR A 0 R W W R AL L G W B L B A 8 S AR A AR TS A A R i () Ak
EEBERKTEFRY R EE ), KAFEY) RER ] IR R R 58 O K thE FR Y B e A L
AT, SEAT A RARIIY i X P R AT A PR T S B R Y 2 ) AR RS U0 BRI, K AR A
WX B 1 T SCRE 0 AL G A TR R, ZHU SEPVERSY T 7 FOK AR N TR B 5 E B SR Kk
WSRO I R OACRE A5, B T A W 1 R R 2R i 0 i R 0.51~4.48 g'm 2 il 0.06~0.33 g'm %, JK T
I R R T AW B L BR AU Bl . BARYA V98 & B, FloRE 98 N A9 A T2 M X5 7K TN Fl
TP 1Y 2 B %430 35 3] 60.37% F1 81.53%, W vy T Flv A &5 3 109 N 100 1l BT X5 W2 1Y 56.33% F1 79.57%
QIN 2 3 o) R A8 52 S i & 0, RUBR & AR A & & Gk IR R4 AUA & 'Ry RGeS, F TN &
iR 58.64%, {HXT TP AYZ<BRAE 1155 T /K IF%E .

HE ) W WAL B0 77 2 2 LA R 4 37 40 WROBCREME B A7 30 7 o K I (Miehaelis-Menten) 27 156 6]
Wi HER: 2020-09-16; R HHA: 2020-12-21
EEWH: “+ = EFE AW KR (2016YFC0701001-02); [ 7 45 B} £ 48 % A1) 35 T8 3R 5 H (2015KTCL-03-15)
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T 20 20 50 4FEACHT, fRRE T AR R X R MO IR, (R TR R IR B Tk B i &
J&, It R T R WK AT SR AE T T AR T B B SEK AR AR R SR Ay W Bh g e, T
B BT PE A [ X6 7K AR 35 DR 0 A3 iy P | 8 e O 0 AL o R ) AR A i )

MBI 9E 22 PR 7T K A B B8 S HLERDTS By ) R 0 A 5T W TE A TRDIR R 6 E
T2 0T A WSR2 AR A DK A AR ) R 5 SR ) 0T ) R AR PR S b A BT K AR AR SO A X
IR T A AL AR BR ORI sZ ), AR WU 3l ) 2 11 SR 25 AR AR 8 2 & B SR KR Y
HEYECE . AT E B TR . RUIRE FNE Tl XTH,PO, . NH;FINO;-N 9 W Y 5l ) 24 5 i il 22
Sty DR A S I AR ST T 3 AR A A B RR A A R G K R AR A BRSO, T T
L R A ) A o ZRUBE 2 Bk i Dk, A AT BAR 8 SR MR T S R 0 RBRBUCR Z MR A G
R, IR EOKBOR BRI Y RS . ABESE R R A e I IR SRR 4R R 1 Y K AR A 1
AR AR & G IR IR 2%

1 #MRl5RE*%
11 RPN EXWHE

FE PG 22 TIT A 1R YT 9t 0035090 R 4 A KO B B G FLPR IR — B0 B T RN RUHIR S5 A A F 9 X
%, BUAEA 1/2 Hoagland & FR WP (5 FRF8 D RE A5 H -

1) 3 Fl 7K A AR W 19 5% 43 W 8l 00 2 5200 o SR FH R RILRE 98 7 DU 78 3 FPORE ) 4T NH; . NO;-N Al
H,PO, i WS R o BEERMIRAR ] . AE KR OL R AT A9 AERE . A 1/8 Hoagland(pH 6.5) 7 77 W 1 15 7
14d, B3dHH 1 RERK. EXEIFHE, HEEFACKEY e T, B ATTABEN SRR
LR IR 2 d, DATHBR A B 2s B gk B8 A 20 . Ml Xl IR A S 6 7 R )

DL JG A W 1Y Hoagland & 3% W MR W, 43 4 F NH,C1, KNO, il KH,PO, fit #il NH; . NO;-N Al
H,PO, 4 20.0. 20.0 F1 2.0 mg-L™" (O o FF DU AL B1LS AR BS A S 1 L WSO 1) B 385 e AR
R TR SE . A BIFE O, 05, 1. 2, 3. 4. 6. 8. 10, 14 F124 h i HUKE im@#zmdm
HL T ROFFR o 10 % B O BORE SR e AR I B i, E I W IBURE B FH 28 4 7K b 70 R 28 & k2 1) I
?fﬁﬂ@&ﬁﬁ%\ﬁﬁﬁgmmm,mEﬁQﬁn%Mﬁﬁ%%§¢ﬁﬁoﬁ#*wFiw
BUB KRR, 59 RAREE, JHIE40W TR KM E K, IEE 70 C P T EHEEAEGRE . GHRE
3T, SEREUEAREIME.

R Hi W2 ISV ) e B AR AR HUL G TSR AR I AR R £ O R, 38 R R — ot Rk 0 2y R P
(D) o XX (D) KA FHATA BB E R, 5 ©2) s, £ Q) T, ffix—0, W y=—>b
R Ay e B e KAS AL %, F— 0 SR A5 e KIS % (5 (3)).

y=ax’+bx+c (H

A x WIS, by y AR T, me L
Yy = —Qax+b) ()
=-bV/My (3)

e 1, AHRRWIRER, me-(g-h) s VN IIA B WIS AR R (5 st 220 DR1 RO ik 2> 1) IR AT Tk
R, Ly M AR TR, g

¥y =—12b 7 A () R x, B HAT AKX () IS m y HE KRR E R K, 2 y'=0, K
W CH R A 0 IS E] e, IR RS (1) o BRAS B Cne

2) 3 MK A B 20 G AL & B TR KR SR 86 . SEIR AR VY e @ IR R 2 S e & N AT B
VEFE I HIAR A 1/8 Hoagland & F5 W H 94k 14 d, SR)51EBE T4 F WK 4005 oK 43, & A 4L A )
R EE T MR AR, BT 36 cmx26 emx22 em B [ {475 B BRL A L AR YRS H 2818 K



54 XUBASCAE PR AR N 2 A W B Hh E Ui Y LA 1291

THUEEL Y S kg A 5 A> (BN EEEZ) 4 om) DL E PR R . SC50 KB V8 2 3mSRk
NH:# B 4 0.53 mg-L™', NO;-N ¥y 1.02 mg-L™", TPHE Ny 022 mg-L™, k&M1& AK V Hhnifi.
TEJFIK I NH,Cl, KNO, Fl KH,PO, i, /K HNH#K B} 4.0 mg' L', NO;-NVKEH 8.0mg L™,
TP ¥ R 0.8 mg- L' ARG OKIE) & & FRATEN Ik oy Pt 5, 2% AN TR A A R v B &
FIRAP AR I 14 L 25 KA

S E A, B kTR Bl A . KR WA E Al W XUR A B
W RUIR A . 35 B HRUIR S A s (AR AL, &S M L E b, BAR 3N EER.
TR BT 2E R RUHR S 2 ) A A 5T 4300 R 40, 80, 80 g, PHGZH S N 3 Bl AH G I 5 AE ik
JOT 5t R 7 BB R T Y 172 R 1/3. SER I AR OB R 10 h, SBIESREE 6 000 1x.  DAAE YRS AT H] 1
FEAAJE W KON 1 IRIURERT ], DU A 4 d BRUFE 1R, BURERS ] R 12:00—13:00, 4 50 mL,
S AL R) 28 do HURE T FH 78 18 /K kb 72 DR 28 & i ek 20 B K B
1.2 SHAEE

D) IKEEDHT . KRS EIE S % ORI M 2 G5 4/0)) . NHR B A9 I 5E H240
G4 GG BT, NOS-N Ve B A I e 58 A0 40 SO BE VA, TN Ve B A I e FH B P Ao A 2 31 i 5%
AN B, HLPOLAIT TP Vi B I 2 FH A B bL 43 ' 0 B 1,

) AHYIREA ST . LI EE S, K AEMRM B B, 288K sh k5% B AE AR .
WK AW T K A3 5, IR R R e TR M RORIAR K, S5 RE 3 4T R . RE KR s
B, 170 C P EEE, H H,S0,-H,0, & L2 Y 4% B 6 TN Al TP & f ™1, SC56 I
A A FH [RIRE 5 3 BRURE DU 32 45 A 048 B 19 TN R TP 75 i
1.3 HIERIE

ARSI, SE A I K R TN R TP (VR B . A i 5 S FTAR RR TN A TP 55 R i i 7K
& TN Al TP (9 L B R n FIAEY R 25 BR 3%, o BIARIE R (9) sk (5) #4135, RIE (6) Sk ik
g 2 v B A7 B SO R 6T e M TR R PR 0 25 5, SRR LA AR P 6 B O TR R Y 25 5

Ci—C

n= "2 x100% )
1
= pzmzc;‘flml x 100% (5)
1
M
V= E (6)

Kf: p RIS EERE, n AP R EERZ o Bl o, 535 R 00 1 RS oI K AR 15 e vk B
mg- L5 p, Al p, 50 5 MW B AN SE A BT A MR P9 TN A TP (& &, mg-g™'s m, Fl m, 53 51 0 00 4 A5
WA BT, g3 VORSERAKMARTL, Ly v AL L L BR 3, me (kg'd) s M AEY IR
[FfEf) TN 5% TP (5, mg; o IR MES R B P Ay (i), kg A SRt do R
FH SPSS 18 B {4 &4l #1743t 2041, H Origin 8.5 FAFAERE

2 ER59H

2.1 3 MIKEEYE FF IR S 1 F HHIE

3 K A MY WOCNHG . NO3-N FIHPO A ¥ HE AL G BL WL 1, THARRMZ T 12 | [, K, M
Conin W3R 1~ 30 T RO AR 1, K78 B 1 WSOUT BEIA B A B RER 5 3R A 80 H g iy 12
FRRCRA R, L K, BTy TN TR . R R 8K, S WG R 172 1, A5 1
WeRE, R T EARTEYE S B AR A, K BN, RITEA B TR R A @O, BURE EAR
1o B T T AR A Dy ik B 1, o ARV U Gy ISR Ry 0 IS F B 1 R



1292 ok L B ¥ W 5%

205¢

21 _— -
. R 2
= 20 s il ~ ~ 200 i
= 9P o RURE 7 o 195T ;
2 e o 190}
E 181 & £ 185]
w17} i s 1.80f
£ 6l ;é %175}
% sl a o 10f
o S h 165 )
“oaf “ T 160}
13 ' ' ' ' ' . ' ' ' ' ' 1.55 ' ' ' ' '
s 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
I WA i) /b WS [ /b W WAL i)/
(a) 3 HEH W SONH,-N B Fifi et (1] 224 (b) 3FAHPIZLIINO Nk Ji2 B s ] A2 £k (c) 3R HE Y MACH, PO, ¥k Ji B s ] A2 £k

1 3 MEEYIIRWCE SR 4 BUR B RE AT B ZE L

Fig. 1 Changes of nutrients concentration absorbed by three plants over time

F1 BE. RREMEFEINHREHNDESH
Table 1 ~Kinetic parameters of the absorption of NH; by Vallisneria natans,
Eichhornia crassipes and Acorus calamus

izE7)] THAERI R R A B Lw/(mg-(gh)™") K, /(mgL™") C,/(mgL™)

WEEL 3=0.002 3x’-0.239 2x+19.949 6, R*=0.983 3 0.402 5 15.245 1 13.676 9

By 1=0.004 4x’-0.194 0x+19.834 0, R*=0.9540 0.415 1 15.162 7 13.760 2
RUIRIE  3=0.005 6x*—0.354 8x+19.370 0, R*=0.9750 0.443 5 18.2272 17.691 6

F2 FHE, RREMEEXINO;-N WKW zh hESH
Table 2 Kinetic parameters of the absorption of NO3-N by Vallisneria natans,
Eichhornia crassipes and Acorus calamus

L7 THFEM R R A Lin/(mg-(g'h)™") K /(mg'L™") Cp/(mg-L™)

FEED 3=0.000 8x*—0.099 1x+19.953 7, R>=0.992 5 0.1249 17.645 0 16.875 4

B 1=0.003 8x*—0.152 8x+19.823 2, R’=0.964 8 03179 16.616 0 15.594 7
RURIE  3=0.002 8x*-0.215 4x+19.679 7, R*=0.968 3 0.3250 18.667 5 18.282 3

®3 HE. RIREMEHTHPOHNREHNFESH
Table 3 Kinetic parameters of the absorption of HyPO; by Vallisneria natans,
Eichhornia crassipes and Acorus calamus

T4 THABIN Oy 72 R AU 5 2 L/(mg:(g'h)) K /(mg'L™) Cpy/(mg-L7™)

FEEL 3=0.000 1x’-0.017 4x+2.013 4, R’=0.984 3 0.033 1 1.523 0 1.3595

Byl »=0.000 7x™—0.032 9x+1.989 2, R*=0.984 9 0.026 7 1.690 0 1.5959
KURE  y=0.000 3x*-0.022 9x+1.972 4, R’=0.983 0 0.0225 1.7113 1.6186

HNAETS S GE T A PENFE AR, Co B/, R BIHE YR8 A RO AR IR R B/ ot b i 0% 57 47
XK FR 3 T 2 g J7 s Uo, B 1 AT RVE 1, BERS R A RE, 3 Flok A AE Y%t 3 Feg 3% £R i I
B RS, RGE TG, XGPS FRER ISR A

HER 1 Al 3 FKAEAEPIXINHL I 1, 10255 RUIR 4> B >0 5, 0.402 5~0.443 5mg-(g'h) ',
H2ZSAEE (P>0.05), %FM] 3 Fhk A4 H Y5 NHI A B0 e o 4 5 %F K, 59 2% 5 R JRUIR 34>
RSB, B K, mh, XINHIE SRR ey X Cy, 1Y 25 5 0 RUNR 328> 5 > 7L
W, PRI R D AR, SHIRNHGEABEIE PR, B N S T A, I RURR B R T R E
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T8 ELAE R NH Y K AR R 58 A A7

i & 2 AT, 3 FhK Az A ) X NOS-N 11 1, 19 22 55 o0 RUHR 325> 80 i > 7, JRUHR 3% 1 & 3 389 X6
NO;-N 8 H 305 (W CRE F1 5 X K, 1 25 57 o0 IXUBR B> B> B0, 10 W XUHR 35 6 NOS-N 1) 3% i
W, BED RPN R Cu, 122 5 8 RUIR SE>8 RE> B0, BIVE Tl 6HIRNOS-N ¥k B2 i 32 ) Fe ot .
17 R 322 TG 148 2 7 e R 3 A S AR B R B F e A R P R i i

R 3 ATA, 3 FOKAEMYINHPOM I, 255 I H>RUARESE T, % 5 X H,PO, 3 B b XUHR
TRV R A WSO o X K, 25 5 O0 B T > IXURR R > R X3 B 9 R X HL PO 1 S R ) I
L BEZGIRE o X Cy, W22 55 A RIRESE > e, RURZEMEH R E S TWE, ST
HLPO, V& BE K AR o % D06 AT ) vk BT 349 B DR 38 X5 HL PO e B 1) MR AT 3 %
22 3FMKEEMEUEEFHAKMEIRE

1) A9 A A OO R AR RO & AR b . 7E 28 d USEIR IR, AU IE R A K . YRy if
JoT it FIA PR i ) AR b R T R AR ) W I R A R O . SCIRAE R, A% AL AR W Y T
AR = Y IR R R B A3 . R 4 nTRUE W, 7 R 41 v ) R 4 e 2 18 4R R 10.57%~
67.57%, i H+ R 32 20 R e+ i -+ IR 322 2 (%) ik ol 39 K R HEAE T 2 007, 33X 3% 8 R R XU 3
A REA AR SR AR I A K

x4 BREVEAPEDEKRKBEAMABSETL

Table 4 Changes in plant growth conditions and content of nitrogen and phosphate in different plant combinations

IR HEOIRA
it L] - N o e
L Bk A E/(mgg") i/ (mgg ™) A /(mg-g™) R/ (mgg)
45 HTK 5 e /g /g
i s R it i nt R i
L i 24 60.00 22.34+0.74b34.50+1.25b 4.03+0.31a 8.26£0.63a  82.23+8.09 24.22+0.88¢ 31.96:0.49cd 4.28+0.63a 8.57+0.69a
JRUHR 3 JRUIR 3 6 120.00 15.79+0.58¢ 39.30+1.38a 3.08+0.24b7.70 £1.46b 170.20+13.3623.81+0.62g 44.51+1.36a 3.22+0.22d 7.14+1.03e
B Bl 6 120.00 25.44+0.82a29.88+1.76c 2.08+0.20c 3.44+0.58c 133.21+10.73 27.84+1.28a 28.59+0.77d 2.20+0.18¢ 3.50+0.44f
i 12 30.00 22.34+0.74b34.50+1.25b 4.03+0.31a 8.26£0.63a  56.46+4.67 21.49+0.29h 36.72£1.06b 4.38+0.29a 8.76£0.39a
B RUIR S
XU 3 3 60.00 15.79+0.58¢ 39.30+1.38a 3.08+0.24b7.70 £1.46b 96.63£10.42 24.01+0.35f 45.66+1.88a 3.35+0.43¢ 7.26+1.02d
i 12 30.00 22.34+0.74b34.50£1.25b 4.03+0.31a 8.26+0.63a  58.99+6.31 22.78+0.44h 33.24+1.49c 4.22+0.65a 8.36+1.18bc
iy B E
=¥ 3 60.00 25.44+0.82a 29.88+1.76¢ 2.08+0.20c 3.44+0.58c 63.42+5.84 28.75+0.62a32.68+0.73cd 2.04%0.17¢ 3.510.75f
» Bl 3 60.00 25.44+0.82a 29.88+1.76¢ 2.08+0.20c 3.44+0.58c  63.24+£9.33 25.29+0.79d 30.17£1.39d 2.23%0.09¢ 3.53:0.49f
BT+ RUIR
JRUHR 3% 3 60.00 15.79+0.58¢ 39.30+1.38a 3.08£0.24b7.70 £1.46b 86.86+7.24 24.18+0.83¢ 41.79+1.62a 3.37+0.27c 7.93+0.64c
i 8 20.00 22.34+0.74b34.50+1.25b 4.03£0.31a 8.2620.63a 41.80+8.17 24.76£0.47c 43.50+1.37a 4.79+0.83a 8.63+0.71a
TR E
U Bl 2 40.00 25.44+0.82a 29.88+1.76c 2.08+0.20c 3.44+0.58c  42.04+529 26.44+0.74a 31.06£0.49d 2.44+0.37¢ 3.66+0.55f
k=
JRUIR 3% 2 40.00 15.79+0.58c 39.30+1.38a 3.08+0.24b7.70 £1.46b 78.42+9.01 25.86£0.59b 46.33+0.74a 3.43+0.59b 7.92+0.92¢

TE: MEARIARES BRI TERE T &

FHNTFRFORGET AT LR RENE, MRATREBORA R, RETHFRRIEP=0.05KF LR,

TESLE TR AT, SAHY) A E A& ml A R K225 o RUIR 35 i (9 20 & 2 A0 R i i il 5 i
W, A 3930 mgrg ™ R 8.26 mgrg . FESCIRAE AT, S S AE B A AR RN I A SR S e T
BOHT, O BB T RUMR 3 A Y RUBR 5 R R - RUNR S A e RO S R,
4633 mg-g”' M 8.76 mgg'.

2) B H ARG ARG AL ZE R0 . [ 2(2)~F] 2(d) 43 H =4 4L K R FFNH; . NO3-N. TN Al TP ¥ &
ARl 2. BB 2(a) AT AL, TESCSSHFUR S, A5 E YA NHR B2 s R %, 7856 21 R, BR
EH AR 010 mg L™ AR 5 FESLUR S AT, A MY AINH L BR R TE 98.29% LU |, KAz
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] 22 5 R I 2 (P>0.05) JRUHR 3 40 A5 B+ XURR SE AL ZE AT 4 d R BR R A, 1 A RUAR 32 78 = NH Ik
J&E S AT WOBGH R KA G

H & 2(b) FTAT, S AMNO-NIRIEZERT 8 d TIEZENS, HEMAFT;, XAt 5L fEha
— R 43 NH 28 2o 7K v R P AR B 08 B8 26 0 B A A A R A6 T NOS-N A G BR 25 11 20 il +IRUR
EA AN, HAY 6 AR LRSS O RAFIF 4R T 1%, ILRINHR AR, WAk /e RS, S 4 i i
A Yy R RS A 25 E T, 7K A NOG-N e B 7E S 30 25 AT — LS DRl R a3, DL s+ i +RUIR
TEA T BRI RN A . SCEREE AT, AR AL R B RUIR S I NOS-N Wk B A iR 1.62 mg L,
FBRTRN 79.79%, B WS fe i o 3.89 mg L', KBRF N 51.38%. X i B4 MW Xl A A
i LB LA 22 571

H & 2(c) AT, A5 400 TN W B SR 2 TR 3 . T TN SRRl , 5 00 REAE AR 9 4%
SR W SCVE AT G o B SES0HEA T, DUREAE LSS, AP Mo T, SR8, TN W E TR
HORME AW GE . YA TN LBRRCR B, 3 m -2l HRUR AL TN BRI, M
80.34%, AR LBREN 66.42%~77.58%.

M 2(d) AT, BRaS LA, 4L TP RIELERT 13 d 2RI, ZIR&A FTHRaEEE, 3
521 KA, BRas A M E A, HA 6 i TPk B %S 0.10 mg- L™ LLF, IR v B LA {15
AN B EE AT, B AR R T RUIR AL R BRI R, R 97.50%, E 4L
TP LR IEBR A FHAMRARM, o 82.50%, ka5 REN, AP HnetE | @il LBk g

- =Y —v— iy RUIRE

o e EE e RRULE or D m Y - =y
401 o BE - aWAmE 9t - BUREE — B
\ - PR~ WAl —k— PR RUIR
~ 350 —o— e SRR ~ 8f
= 30 \ :'D 7L
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T ©)
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Fig. 2 Variations of pollutant concentration in each system
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B TP, BRI 0 3% & T 45 34 (P<0.05),
3 i

TR WS BN 1 20T LA FEBEAS R R ) ) 3% e WCRECR O T A 3% 4 W WSO AL ol 42 b AR 8, b
FE 4 $5 B AR Y i gy, HOH S UK A A W F T8 BN [E) 8 SR R 00 & 8 FR b K IR & i 2 A
PRGNS B 2 PO T e AT L B AURUIR 35 3 FhoK 2R R IR N BB S R OR TR, X IR A
WERE R AFE 22 55, 75 AN TRE 290 50RO [R) 4 BE 4518 T R4 0 W A SR IR AT BT AN TR] - T 2 52 i)
FI A B W W R4 1 i AR

& 3 40l v Ak S 56 vh A& R ) 4H (R AL 5B TN AN TP (9 H, 36 5 2 & A 40 %0 TN i TP 1948 4
FAL 5% M 3) AT, MY FEAL 25 TN i 7E 43.03~108.08 mg, 77 5+ 2 i +XUHR 3%
ZH RS R RUAR S HEAE Ay P, H B T A 4 (P<0.05), 43 K AR TN Y 64.33% Fil
59.32%, i TN LBy EE I, &Y 4 09 R 4L H 2 B R AE 12.26 ~29.53 mg-(kg-d) ', 75 HE+RUIR
SEZH R BB HXUIR SE AL A R e 2B Rk, H B & s T HALZ (P<0.05). K 3(b) il A, 45
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Fig. 3 Amount of TN and TP assimilated by each plant group
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Comparison of the absorption and removal of nitrogen and phosphorus from
waterbody by three aquatic plants and their combinations

LIU Mingwen, SUN Xin®, LI Pengfei, SUN Zhe, ZHANG Qingyu, LI Meng

Shaanxi Key Laboratory of Environmental Engineering; Key Laboratory of Northwest Water Resource, Environment and
Ecology, Ministry of Education, Xi'an University of Architecture and Technology, Xi'an 710055, China
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Abstract Vallisneria natans, Acorus calmus and Eichhornia crassipes were selected as the study objects, and
the performance and primary mechanism of nitrogen and phosphorus removal from polluted waterbodies were
investigated. The standard depletion method was used to investigate the dynamic characteristics of nutrients
) of NH;-N
were significantly higher than those of NO;-N by the three aquatic plants, the NO;-N absorption ability by

absorption by the three aquatic plants. The results showed that the maximum absorption rates (/,,,,
Acorus calamus or Eichhornia crassipes was stronger than that by Vallisneria natans, and the absorption rate of
H,PO; by Vallisneria natans was higher than other plants. All the removal rates of NH,-N in polluted water by
the seven plant combinations were higher than 98.29%. The removal rates of NO;-N, TN and TP in the water by
the combined group of Vallisneria natans + Acorus calamus + Eichhornia crassipes were the highest, they were
79.79%, 80.34% and 97.50%, respectively. The highest plant assimilation removal rates of TN and TP by the
Eichhornia crassipes group were 29.53 and 2.46 mg-(kg-d) ', respectively. Assimilation is the main way for
phytoremediation to remove nitrogen and phosphorus from polluted water by each plant combination, and their
total removal rates of nitrogen and phosphorus were 25.61%~64.33% and 22.03%~81.04%, respectively. The
combination of aquatic plants significantly improves the synergstic absorption capacity and removal effect of
nitrogen and phosphorus.

Keywords phytoremediation; aquatic plants; eutrophication; absorption kinetic
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