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7K AR AR THT 5 e v 2 o ) o AR A
1 R5EE

1.1 RIE X

PRI XA TSR KRR 22 B B 2 15 KA e s 3
BRIGIEH L H AR 2.0 75 m?, s sl KRR B
FIKG RN AER RIS %, I RAO KT =R A
L5 B SR AR 5T LA KT K72 v B UE IR
Nk, FEAFEBIERNX . KW, Wl
HulX . H RS X DL RS KT . A B3R
uhiy M ARBIEA . s R I R R A 2 PSR
MR E RS

RIG I AL A 35°18", ZRZ& 113°54", BRI
iR R, TR, KRR, TR
1514 °C, 7 A, 714273 Ci 1 HEAA, P 0.2 C;
PRI K B 656.3 mm, fEZEK & 1748.4 mm, 6—9
HBEKERZ, 4097 mm, HEERKEK 72%,
HZ2W.FVFEE 68%, & KV % 280 mm.
1.2 It

R FEAE YIRS TR B IR S
DL S e e 3t B 5 77
121 HAhEH 53tk

MRPE A 22 R B, — MR F 2 Hh B X R AR
WL P AEAE R o 2567 ISR 2 TS Tt
Ptk DR AT, IR R, ERE. TORN
WA R AHYIRIEIH 2 J 1D H X g ALK AR R A,
TN TE A RAZ AT 3 0 S J7 3RAR o X HE it
FPKPe, 2R, TRGERE TR A% AT — B TR )
fasE, RIEHEFRIUKTE.

FRYEHIFC H (1, 6 BT A b St 47 ik B 1 75
AFiE . RABZRNEKRE R TR, PHEARE, R
WEFTA R YDKEE B AR S — 8. RRME ) 2 e R
W EEEERER RS, FRRERE N EMEY
FEM— 41 PATHE, WE A2 AR IRIEEYAE KM
A, BRI 4—10 H.

TR0 AE T RISt M N 2R AT, i F PPT 2K}
R IR g% . WK AFN 0.47 m® (K¥BRH
274, R~F: FIKEAA42cm, FEEA35cm, &
40 cm, IINEFRRUSATA 0.47 m®, IKALIGLARER
7£ 40 cm b
1.2.2 3EFiRHE

% e A R R s 5 TS KT B TR
BeE . BERR EHRE— N SR =18%. ARk =
46%. KIEHE=40%. HKFE<25%. KifFE 1~4 mm
fi b =90%. 7KIEW 2550, pH fEM 8.0,

BT, /K EEFRWEN ITIEA A ETRIRSTE
98

ok (b EPE S HERE ) AIPEIi% OKFIERT]
Do RIS, RAVEME PRI, h
JE. EEEETR 3 LRIFNER. SRR A
W, USRI NIRMIA R, BRI 1
1 BBGERNART A HE
Table 1  Nitrogen and phosphorus content in

eutrophication indicators at all levels

T5 YRR SRR IR E (mg L) RIS (mg L)
BEEEE M 1 0.1

PEEE R 2.0~6.0 0.2~0.6
HEEER 9.0~16.0 0.9~13

i e i R R AR AR AT K (05 2 AR K
R AR S BRI L P e R A LR
ZUKECEREE. TR, EEEEIRME 3 Mgk,
S SR AR R B R AL RS IR R A B R A e
BRI A B RIR A, BRHRIE E S e R E
PR SR, iSRRI R BRI 2.

K2 FRAKA HE

Table 2 Nitrogen and phosphorus content in polluted water

WRREKE  BMEUREWRE(mg LY RBEFEIRE(mg L)
BEEE M 1 2.22
P EE TR 5 11.11
R TR 10 22.22

MR E U, T B S TR P ORI () T Bk
FEAER R, UIRBEREIRE, w7 K AnE
HH ) R B B VLR, DRI T o A P AR Ak AT
ERNT, A5 UUERF T4 R AT 5.

1.2.3 %R B 57k

MRIETF AL, AKEERI A mE . pH A
B, BE (TN, B8 (TP). rhiEsE (K
R A W 3 47 73250 28 DY R R oA 5 5 kAT, TR
* 3.

& 3 KRS B AT ik

Table 3 Analysis method of water quality monitoring project

WA VAR MRS WIRER o438 (23
pH {8 pH A4kl 0.1
TR FKl A 0.1°cC
TR e T T R S 2
TN - 0.05~4 mg/L
TP FHIREL ML 0.01~0.6 mg/L
SR ATV R RIORL R 20, LA 7K A
MREh A WHIRERA. oW ER . WS E SRR A

MU BB A A, Pl NOs-N i LB aHE
VBT UKL A HLBEA TG LIS .


http://baike.baidu.com/view/367695.htm
http://baike.baidu.com/view/1218828.htm
http://baike.baidu.com/view/3076759.htm
http://baike.baidu.com/view/3076759.htm
http://baike.baidu.com/view/3815329.htm

KRR AN R0 B TR AR A b BRI 1 25 BR ROR BIE 5T

2 ERERH

2.1 IKEEYNT SR AR

P TR SR, HBE 4 FEYINREEE
Fb. FEEEEFML. BEEEFRE 3 MK R
LRI 4 FoR. BAE KSR 2R T
BIRET RN 4 AE: 4 ANEKHRIE, 57
HONEFRAEK, 8 HAFEA K, 9—10 H Nkt

TEREEETEMT, 4 YR K
XA H R B R R o KA R R U A
PR R K A& 4 A8 H, L& 4 H,
SRR EM 1 mg/L %% 0.64~0.40 mg/L, k2
5—7 H. 9—10 At NG, R EDE EE
FAEK, WEMT R, KA SERERE T %
1%, 16 10 XK, SR KA A B EUT SR 5 B
B% 2 0.08~0.14 mg/L, HIAFIHLRK [ ZehrfE, 7E%
AMEKIA, R A0S KR R A 2 BRI N
92%, SEMILBRFN 87.26%, HEEMLBREN
85.93% . tH BLIX FHIL G110 5 K A2 4 Ak 2 5 AR
KRB, 7R3 & E TR R R ER P 35 | 3
B A0SR UE R K B O O K R IE BT AR
R, BRFTINAERR, RIIX 3 FE KK RS B8 RIS
A7) LLcs s MR AR AR RIS, [k
TR, ENEZE, SFEOTEETZERRK.

4 PR AE AR A R S TR A K AR )RR
BABFWBOHLIER .. 4 AK, BEREIREMN 5
mo/L [%% 1.47~1.76 mg/L; 7£ 5—7 HEFAEKY,
S ARG T A KRR E AR, R
[ U BRI 2%, 7 H AR KR B

EIRETE 1.30~1.37 mg/L 2 J8]; 8 HREEFEIKE X
HIL T — AU B R R, 2300 0.55. 0.2,
0.16. 0.31 mg/L, 753K A i S U Bk FE T i
K, FEEmRN. 10 AR, k5K E b S5 &k
FERE A 0.10~0.15 mg/L, SikFiHFRK [ KRk, 4
Pl A= R o0k v BE a7 TR AT K U 22 B R
LA HRAR, ZlRHRAE 900 LA L, HirP a3 &N
97.90%. HEEA 97.88%. T &N 97.00%, 531K
N 96.91%.

R E S IR K A R SRR G R e &
BOT, BEAWr, R R R SO0
JiR R FE TS K R A BCR BT i 4 AR S
RIRBGEEE fe e, 3 4 AK, BEFREREM 10
mg/L f% % 1.56~1.81 mg/L; 5—10 H, MEFEIKE
b iash 5 rh R E SRR AL, ) 10 AEK, %
TRIG A A PR U IR FE % &2 0.10~0.21 mg/L, #4ik
B bR 1T HARE. 3 PR AP XS AR A S 2 2
FREBHAE 90%LL F, i ERRER AN 99.03%, 7
FERACH 97.91%, 70T HEN 98.55%.

FRAE LA E 23 #, A5 3 B E IR BEVS/K R, $E/KE
WK G Jo R PR T I B R B A, A RIR LR
KA o 3 THEE B R RIKE 1~10 mg/L 1)
KR AE g I AE K R BEELE R B EIR A5 /K
WL bR, HEEE TS PR EIRE T A, &N TR,
EZRIOT:, YA AP IE BAE w5 R IR A K
R AL BS0SEE T EAKAMY), FRRRER
& 1~10 mg/L Hi5 /K Bos 7 R EFRE R, 11 BAE
RIGHAE], BRI, SRR LR 90%LL L.

k4 3MARERRERATFKRFTERMERELN

Table 4 Variation of total nitrogen concentration in sewage under three different nutrient concentrations mg/L

EIRREWRE A U6 AR 4R 51 6 H 7H 8 A 9H 10 A

P 1 0.40 0.3 0.28 0.26 0.22 0.19 0.14

R T 1 0.59 0.58 0.57 0.45 0.20 0.16 0.08

R LS 1 0.64 0.6 0.48 0.35 0.13 0.11 0.08

e 1 0.58 0.62 0.54 0.32 0.23 0.19 0.14

EES 5 1.47 1.45 1.40 1.30 0.55 0.40 0.10

R b A 5 1.76 1.70 1.60 1.37 0.20 0.15 0.15

e 0 5 150 150 135 1.20 0.16 0.12 0.15

i3 5 1.60 1.55 1.45 1.30 0.31 0.15 0.15

EEH 10 1.56 1.55 1.45 1.25 0.80 0.70 0.21

R T 10 1.60 1.55 1.45 1.30 0.20 0.10 0.10

R e 10 1.81 1.65 15 1.25 0.5 0.40 0.10
i3t 10 -

PR R D03, HRE 4 MEMEARAER R FEBAN R R E IR SR KRR
SRS ARG RAE BRI R R EBREI R 5 I REAK, v 72.33%, M. HEEEEEIFRKARE
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B ZEEFR N HIET] 96.91%. 97.91%. /7 HENAE
KW Bonhis K i B U LB A R 1 250, AFEA
KB 3 Fhkfk (LU fRIFRERRE. PR, ) BR
(1) 22 B 2 DLBUE S R, i BHEE>S >
B BRI B> > T, AR A K
R > >R R B> SRRE,
TEREA LK, JH RN 3 Flim Yo i Sk B K
RSB BR R AL T 90%LA L, 4354 92%.97%.
99.03%, V5 G5 AR BB T ) PR Fbk S . AT
AR BE 3 KRS 2 bR R DUEUE R ORHE T
YR B> SRR, ERAKM: PRE>E
FE>IR R s AT AR K AR R > R > TP RE s R
BESHEE>SHE,
TEBEAERKI, 250380 3 Fhis YL i Bk B K A4
MEMEBRRELIER T 90%LL E, 435)5E 92.00%-

97.90%7#1 98.55%, = {5 YLKk LB Fefn
KA WIRE, i ARM, 2O RENEREAEE
FET5 ek AR b d i, LU T B G T ek A s
B IR AR S U B FR AR R B YRk AR b i s
FEAE K 3 Fhis Gk AR B R B R AE 60%LA L,
Fordr s ekt b LB i s 1ERCAIE A LB
R S ) 2 B R Y Gk AR

TR R By ek pde ey, RIS RA R B 9%
AR AR T AR A IR R B AR AR R S G ) 2 R AR
FHZEAR K . ERES Yok, BEELER M. AEE
Az K R A R BRI /N TR S Gk ik, R
BRI R BRZ KT BTG Gk, BN K
(1) 25 B et B K M i TR B VS ok k. 25
Gy, BESEAE H FE IS Yok A LU AR B2 FE IS Gk AR 1)
AR AT

25 AMHEMTRAKRMTEARTKPOEREISHRE

Table 5 Total nitrogen removal rate of four plants in different growth stages to eutrophic wastewater %
A A A K
ERY/EUES IR R IREE A K

B R BRAKH AR A K B
® 72.33 60.00 36.52 30.24 29.57
P H 96.91 70.20 10.00 58.03 71.35
& 97.91 73.89 26.58 31.24 74.98
i 92.00 4150 29.65 59.78 54.04
T s 97.00 84.69 53.77 4763 36.07
& 99.03 94.97 40.02 49.36 43.75
i 92.00 36.67 46.12 62.23 39.01
2B LY 97.90 69.99 18.90 88.53 34.32
& 98.55 82.51 28.26 61.03 71.78
B 86.87 42,03 50.00 4154 18.11
i 252 H 98.87 68.84 13.45 77.89 66.23

EN -

2.2 KEEYFT BRI IR

P L. SO, BEE 4 FUEYNREE
B, PEEE R, BEEEERNL 3 MKk T
S RGO IR 6 P, ERAAKIAR, A~
. VHE, FOEAEEE 4 MR KR E IR R
TR B TS K R SR T R B M 4 — B R R R R
&, U 4 MREYIE R R B ER . IVER
BrEORE, 4 MY KR Sl B W e Ak = AR
H7E 8 H BART, 7E 9—10 H ZKAd A s i (1) o =ik AR
W 10 AR, RS 7K A A i s i o vk FE 2
1.01~1.45 mg/L, HIFEHIER KV IIKLL . MR
ERFRE, 4 FOKEED KA RER SN2
MEFE, 4 54.5%, HUUEMHR., FAEMTLE, 75
N 40.99%. 39.19%. 4.68%, 4 FhEWIN)EmEEBR
BIARR G, WIEREG oK, FEEL R, T
O3 HEE 4 PR AP BRBE SR A IR I -
100

PO T, A0 SERIEEE 4 RN E 7R R
RS K B R R A E R, (EANRIES)
XA B B AN R . 73 T A0 SRK
Perp S IR AR 6 H 2 AT 11.1 mg/L F£ 2] T 2.0
mo/L Zeda, 6 H 2 G R, T K A s i o
EIRFERREVIAMRAKE 241, 4—6 H FMZEE, H
£ 7 AABREIKIE N, 10 AR, K ami
EIREREE] T 1.39 mg/L (). 1.4 mo/L (FEEE).
1.43 mg/L GEED) 1 1.57 mg/L (Z5038), HE bk
Feilr . MBS EBRFRE, P, AL, 0
I ST TP AR AR PR L 1) 22 B R 43 ) O 87.49%
87.4%. 87.13%. 85.89%, AHLLERSEIGY/KMTIIH
Frdim. Hhah, BREEZESL, P35, JiE M OAK
RETEBEANR I BN R YL 35 iR
O IE RPERCT , ABAE = IR S 57K, B
MEIRIE R
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k6 3MARERAERATFKRFTEBARERETR

Table 6 Variation of total phosphorus concentration in sewage under three different nutrient concentrations mg/L
B PR WG 4 H 5H 6 H 7H 8 H 9 H 10 H
kS 2.22 1.85 1.70 157 1.48 1.42 1.38 1.36
- i 2.22 2.10 155 152 1.47 1.43 1.38 1.33
BREEFRARIRE )
20 2.22 1.94 1.83 1.65 1.52 1.48 1.47 1.45
M 372 2.22 1.68 153 1.25 1.17 1.08 1..04 1.01
kS 11.11 5.15 2.71 1.81 1.53 1.47 1.43 1.39
o B 11.11 2.45 2.32 232 1.98 1.85 1.78 1.43
HEE R —
20 11.11 4.05 2.71 2.00 1.89 1.85 1.78 157
M 372 11.11 7.88 7.76 7.45 3.23 1.85 1.64 1.40
kS 22.22 7.26 321 2.48 2.34 2.32 231 2.30
i 22.22 252 2.38 2.36 2.33 2.32 231 2.30
HE B IREIRE )
20 22.22 7.30 471 4.02 3.00 254 2.49 2.30
323 22.22 - - - - - -
HRRIOEE, B, 52, SO BB UAEE LR, (EH RIS 5.86%.

FEVG K AEK R, mERE ST IS . 4 AKX,
3 F LA BT Ak AR A r ) SR VR BT R PRI R, AR
AR, TR KA R S R IR B AR A AR
HVGE S AR 2 03Kk . WK WIRE, i
R AR i B R R PR R, 5—7 B
FRAEKI AR ERERMIRE R, 7 ALJEKE
S T R FE AR AGAR N, 2R 3 Pk ARG 7K
Tl (R R A T B TR AR A R SRS IR AR K. ST 1)
ERERE, KBREEMESE, N 93.92%, H
PRI E RN 02, 738 93.83%A1 92.98%, 15t
X 3 FEYITE =i G i B IR B R KR & BRI, X
15 7K HR G Je i AR T

3R 7 ATUEH, FEEBANERKIRRA . M
VG Gk AR U B R 2 BR F 50 il & 39.19%. 87.49%
F193.92%. o, EBFRMA, B, REMERES
BeoK R i L B IA B T 15.92% . 53.09% Al
67.27%; 1 5—7 HRVEFRAEKE, RN E 5
AR R R IR BE AT SR R T LU I R BRI, 2%
B3 IR 67%H 76.18%, 1 4% &5 Yok rh s 2=
BRFEN 19.91%; TEAFEAK ARG, EYxtK
R USRS, 3 i YK A IR AL SR R P BRI
W FE R LU L2218, (H 2 vh FE AN By Gk b () 22 B
TR TR S Yok k. AT AR E58, TEARTIAE
KB, A K s RS RE AN R s A R R G
R, PR BRI AN R, 5 i A
FERLm K, 7 26 BRI R R B S v T At 2
Ty e ol B3 BEE 1) K AR

Vi RN A R B | e R R Y K R
il ) 22 B 23 3 & 40.99%.,87.13% 411 93.83% . 42 & .
Fh R RN P G /KA Hr AR R AS TR AR K B 1) e Tl

78.13%7F01 88.62%; & 77 A KM LB %4 1l 29.70%.
18.73%1 40.60%; A5 LK Bl PR Z AT LG, 4
WA 2.5%. 7.96%F 2.05%; AR LA A
KA, 2351 8.54%. 20.67%FH 6.87%. 255411,
THELLE 3 FhAS A YA FE IR /K A b B AR 1R 38R 5
15 DI R FE IR AT O, ¥ YA ol AR R v R AR
TR . S ek PR LB R B AR S SRR
KRR, o T Gk Sl 1) 25 b AR T A
W R B IR A IR SR, RS YK R
Fe Bk B TER R IAFE R A K.

A SEEEAN KRR L R R S YK AR R
SR EBR R I 34.68%. 85.89%F11 92.98%. 7E
ANERAEK B, 8. b BEEGGOKhERRBE
RKZERM, WiRHIEBRZES 58 10.98%. 62.65%-
65.17%; & 724K A5 7N 22.83%. 53.57%- 61.55%;
AFEA KIS 50N 3.14%. 13.04%. 17.66%; FEAY]
I3HIN 1.84%. 6.65%. 36.34%. FEFETGYLKAR S
(1) 25 B ofe 2 AR R AR B R IRV E FRAE K TS e
KA SR 2B AR TP RS A K &
P35 G K AR S B8l 1Y) 2 Bl 3 B4 TR A W R IR S IR AR
KPS A

i S22 RN AR AR BE L P B KR R S ) 2%
[ 53 ) 54.50%F1 87.4% . Bl SELE T B ¥5 Ye sk A
ANFE K W B ) 2 PR 2R3 i T AR BT 5 Gk Ak . 2
JEE 35 G /K AR H S P s/ 2 B R TR W R A E R
AR, AR A TR R B A I 10%;
P35 G K Ak S Tl I B VA B ek R R R S R AR K
FAEFE AN, 0 A AR R A J5 bR R AE 20%~30%
Z [,
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27 AWM ARR AR S RFTRPHEBERE

Table 7 Total phosphorus removal rate of four plants in different growth stages to eutrophic wastewater %
AN A K
EEYEUES IR IREE A=K

B R EHIREKH A A K B

L= 39.19 15.92 19.91 5.87 469

P Ly 87.49 53.09 67.00 12.12 7.33
# 93.92 67.27 79.18 14.01 10.03

L= 40.99 5.86 29.70 2.50 8.54

T i 97.13 78.13 18.73 7.96 20.67

# 93.83 88.62 40.60 2.05 6.87

L= 34.68 10.98 22.83 3.14 1.84

T L2 85.89 62.65 53.57 13.04 6.65
# 92.98 65.17 61.55 17.66 36.34

L= 54.50 24.10 30.75 7.32 7.11

e i 87.4 29.88 58.46 46.69 21.85

#H
39 it L

HRLHEFE T TR A0, HEE 4 MUK A
Prb KPR BEREERCR T LU L, A A
AFE I, W RBERFCR AR Z 5, £
JF PR A IAE AR A A A BOR G B8 AR 7 SR AT i
FIRRE A R . s a5t R e, /—uy
FEANR I3 00 & 8 IR KA T R BRI R A,
AW RATHRE S5 shsh, MR RHEEAE
IREERG KRR B LRCR A 2252, RN
IKAEAEVIREE TS IR S, 25 BRACR e 1 v s
(B 24775 el B2 ek — 7 1) ¥ Rl 2 0 B 52 10 24
RIS . T 2 SO i RIS K R
WSS E TR R IR S5 K TP &GS BRIV L DAy
AMRNE, BEER . BRI, RIREXT & B
I Brthgin, (EAER B R, B R R
Uitrers RN A &S AT M BV NEEUENINVIN
ARG KRR BRI E BRI TR LUK L, 7
L 0 HRE 4 MURAEEYA R ZE SR
TER M TAFEF R AR AR, B R
R AT FTAS ] BT 0 VR 7 25 A A
TR AT B, S5 RT3 LAl B AT R SR
MBI RE D TSR K E . E L K
PR AR 4 R A0 PR 5 K AT R AL, KR
BUA R EAS R B A T5 7K R R BUAS R A
IRSF AR . it IR 7 7 I T
AR NARAEAR, by & 3 AR TS Kot & &
R BB L FHAEMN LRGN, KIARKAE
TV FIR LTS K BCR AR, [RFR AR
AN PE 5 /K BORWANE, HAS R ] Bk A A )
AR A G AR AN, 5 AH TS H 4 e 4k
102

AW RGEHIRK, A R 2D
33 AN EE IR KA P R B BT
WRR, ZHEOHEWIT, P HEASOERBA
KRB A S O piE s P02, BRI, MR L TR
203 3 P HEACHI AR 9 38 . {2518 5 pR 4
YR, R E RO RASE RS R TS A
WA A Rt 2 Ak, Wil 6 3 xS KA R i
BEIRBEBEAT T 4007, IF AT R LA 5 V8 H (&
BEHEATIT ST, TCR IR R A BES R i
iR Bak, TR KRR, A KB TR
(IR TS K AR B B 2 5L, B AR PR ik
FE 15 K o RS G A RCR IR T . S Ah, AR
WFFACEEL 7 253, R, 203, BEYE 4 Rk A
PDHEAT I SR SR B, K AEAE MR RR A itk
B, TTUAGE A X I s, PR B L Ak
AT ISR, XA R IR SRR T T .

4 75 B

D P, R, F0s. BEEAFRBEEE
TR, AR BRBERCRA IR Z 0 735
B A0SR 3 MG QR BRI, BEE R WSS
BN, MR BRBERCRIGME. BAITm, 7%,
VL A0 SEAE HA RN AR B A IR R R A i
BRBETTI, 7 ERAEE SRR B, TR
S oS A R WA VR SRR, RS S I AT R
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Study on the Removal Effect of Nitrogen and Phosphorus in
Eutrophic Water by Different Plants

LIU Jiaomei
(1. China Railway Fifth Survey and Design Institute Group Co, LTD., Beijing 102600, China;
2. Beijing China Railway Eco-Environment Design Institute Co., LTD., Beijing 102600, China)

Abstract: [Objective] To study the removal effect of different aquatic plants on nitrogen and phosphorus pollutants
in polluted water, so as to provide support for the construction of ditch wetland system. [ Method] The common
aquatic plants such as reed, papyrus, water spinach and water lily in the water area of my country were selected as
the research objects. The dynamic changes of nitrogen and phosphorus uptake in sewage with different
concentrations by four aquatic plants were studied, and the removal of nitrogen and phosphorus by aquatic plants at
different growth stages was also studied. [Result] In the three polluted water bodies of reed, papyrus and water
spinach, with the increase of nitrogen and phosphorus pollution concentrations, the denitrification and phosphorus
removal effects were enhanced. In terms of phosphorus removal, reed absorbs the most phosphorus in the vegetative
growth period, and pupa and water spinach absorb a large amount of phosphorus in the germination period.
[ Conclusion] In comprehensive consideration of the denitrification and phosphorus removal effects of four aquatic
plants, as well as their landscape and economic values, three emergent plants, reed, papyrus and water spinach, were
selected as the dominant plant species for ecological restoration of ditch wetlands.
Key words: aquatic plants; nitrogen and phosphorus removal; eutrophication; agricultural non-point source pollution
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