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i E.ae)ddiEmd R LE e S KA T E B RAKRGFRE S, TF R R E A AR
KRR A E R A B B R A 0 R A Fe By R R RARIE, [ F )BT REEME ST
MW M B A S A B A [ B H (Acorus calamus) I Z 3 ( Myriophyllum verticillatum ) | 4 % 3
( Pontederia cordata) . £ A (Canna indica) F2474% 3 ( Hydrocotyle vulgaris) | #9540 58 ) |, 5F 5 3 4 AL 48 ) 347 5
Yo, [ 4R )R KA 60 R (total nitrogen, TN) £ R F o GRMKA M SES>HMEFS>FAES>E H>INEE>
SRRIE HP S AP A TN TR R R &, 2 TN 2k £ 534 99.7% , KA 4 69 %5 (total phosphorus,
TP) kth R R A EABSEAUSIMEFESR B F SRR FESEH, L P 5 AREMBHBEG TP AR FERFJMA
Tik 89.1% , 5 FrR A ML F FAZT(COD) XM FEdFHEMRAN  AEUASKR EF>EAESE F>MEESRE
B, [ B R AMYREE RS B ARA P RAET Rt o Lk, BALH A AR 3 TN TP #= COD 8 &tk &,
AWM L P EAEFR B EFFKE TNTP = COD #9484 X RAMEIF, ERAEAEPRREE LT %
AL A M S K AR R

KEER . B AR RAEMY RS BB B

hESZEES. X522 XHERFRERD: A XEHS: 2095-7300(2023)02-0048-07

Study on the Purification Effect of Five Aquatic Plants on
Eutrophic Water

CHEN Yi, ZHANG Qiaoyu, GUO Chunlan, BIAN A’na”

(School of Biological Science and Biotechnology, Minnan Normal University, Zhangzhou 363000, China)

Abstract ; [ Objective ] This paper aimed to study the purification of five common aquatic plants of
southern Fujian province on eutrophic water. [ Methods ] In this experiment, the ability of different plants
to purify water was analyzed through outdoor environment simulation and laboratory measurement. The
purification ability of a single plant and five plant combinations (Acorus calamus, Myriophyllum verticilla-

tum , Pontederia cordata, Canna indica, Hydrocotyle vulgaris) was analyzed. [ Result] It showed that the

Wr#s B #:2022-10-03

E ST E @A B A S AT H (FIKX-A2111) s 8 EE TS E0H (BHEE) “ S st K kgL iFoT " (JAT200296) ,

YEE R .« EARIER W IUWE, W1, 202, WF 5005 ) AE YT 5T , E-mail : BAN@ 163. com; BR1G W1, W58 J5 1)« ¥5 7K 4b 2L, E-mail ; aerithchen
@ outlook. com,

SIzt&s Prth, IRTR R, J0AE 22, 45, 5 UK AR X B B IR (K R AL BOR TS [ )] IR AR AR5 41,2023 ,10(2) :48-54. CHEN Y, ZHANG
Q Y,GUO C L,et al. Study on the purification effect of five aquatic plants on eutrophic water[ J]. Journal of Hunan Ecological Science 2023,
10(2) :48-54.
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total nitrogen (TN) removal efficiency of the five types of aquatic plants from strong to weak was combi-
nation of plants >P. cordata >C. indica >A. calamus >M. wverticillatum >H. vulgaris. Meanwhile, the 5
types of aquatic plants combined with the cultivation has the highest removal rate of TN, the TN removal
rate was 99.7% ; The total phosphorus (TP ) removal rate of 5 plants from high to low was combination of
plants >C. indica >M. verticillatum >P. cordata >H. vulgaris >A. calamus, and the highest TP removal
rate of 5 types of aquatic plants combined with the cultivation was 89.1% . The removal rates of chemical
oxygen demand ( COD) of the five aquatic plants were as follows; combination of plants >P. cordata >C.
indica >A. calamus >H. wvulgaris >M. verticillatum. [ Conclusion ] The results show that the combined use
of aquatic plants can increase the removal rate of nitrogen and phosphorus pollutants in water, and can ef-
fectively increase the removal rates of TN, TP and COD. The selected plants, C. indica and P. cordata,
have relatively good purification effects on TN, TP and COD. Therefore, it will be better to use C. indica
and P. cordata combination with other plants to purified eutrophic water. It provides practical basis for
the selection and collocation of plants.

Keywords : southern Fujian province; aquatic plant; water purification; total nitrogen; total phos-

phorus
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IK BTGB W 32 B T, KAk 5L 5t
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TARBEAE A 5T AL B RS AR E B RGNS
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NEEGUUKY I =0, ISR AR R L &
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55, R aE A A I 7K BT R &L (total nitrogen, TN) |
S (total phosphorus, TP ) Flfk 2% 75 % i ( chemical
oxygen demand,COD) X =845, ¥ 5 FloK A Ml
YR K BT A Re 1, 38 K BT, SE ALK AR IR SR A i)
T b X R B K AR A R B B 2%

1 #MEE7&E
1.1 ##

Ve 5 ol 17 1) R A AR ) B AS AL )« B
(Acorus calamus) Y& % ( Myriophyllum wverticillatum) |
WA EL ( Pontederia cordata) 3¢ NFE ( Canna indica) Fl
HER L (Hydrocotyle vulgaris) , 155 F [ Bg Il jig K 2%
AW SRR A e T % R AT, I e O B0
R AR EA TR

1.2 Rt

RIS FHZK A A R L VT VTR SR KA, B K
JKEEHT TN TP F1 COD ¥ 47 9. 50+1. 98 0. 55+
0.49 F15.47+0. 19 mg/L, MHLE & FRALAKARIR
B FEEUKEER A NH,Cl F1 KH,PO, #E4T/KEERD
i, BTG YL R TP TN A1 COD 13 3, Houk i 4y
54 2. 50 ,10. 00 F16. 00 mg/L,

RIGLH > M 5 A4 (26 N FE B IR
R M) M4 A, e 41, ik E 3
ANEE, KK TEE N (52 emx38 ecmx17 cm) ,
BRA B K R K 5500 1 10 B | 20 X B — Rk
ANFAY ARG R AR, B A K A o BiCE
10 #k, AEADEMEYI A2 th, RAEYH M
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1.3 REHE

BEE(TP) BA (TN) Fifk2475 & (CoD) 1
DU 4 390 >R FH AR R S 53 6 6 BE 1 (GB 11893—89) |
2 IR 43 66 BE 2 (HI 535—2009 ) =5 4 iR £
FEB0E (GB/T 11892—89) , 1 %% 3% A T6 itk 40 4
ST A RETE

HBKBFEFR LB (L) " LR ARIHA

L=(C,=C,)/Cyx100%

K, C, MR, C, b PR E IR

FRAIG A 25 IS, O SE S A AR, SR B
RISy, ARKT, ,7E 105 °C F &7 20 min, K5
FE 60 C LT FRim A AR A R i o TT AR
A

1.4 #iEE
KH Excel 2019 34 3F 47 $c 4 4b 22 4 & Al
53R,
2 RGN
2.1 EMKEEWERKKRL
it 5 AR AR R & UK [FAE )

PR RAERKER AR (£ 1), EAENRREIL,
B A K T T )R SRR EAR BRI £ AR
(Kl 1a), 2 NEER TR AUK AR Y, HAREAT i
1349+53 Z%/%k, BT HIRZE D R R 6 H
BAHE MR (K b)), &R T AR ZERK A4
Yy, HARECH 54964 5/ PR, REFMRZK T L
R HORZERA (SRR RN A& GA (K 1e) ,
AT IS 1 58792 45/fk, MR BEMARZE LA, 1y
PRAEAR, MR 2R 41 4, 2 0 B, H SE Ji 1 A 22
(F1d) , BT Ik 462 £33 45/kk, 4R 52540
o, FAEMR B ZE Ak (] Le) , HARZAT 35 398 +
42 5/ Bk

A1 S AR AMY OARB BRI A F
Table 1 The number of roots and root biomass per plant

of five aquatic plants

Fhz HPIREY (/) WAEYE/ (LK)
Bk 549+64 6.2+1.2
U\t 462+33 4.8+1.3
Ml 1 587+92 13.622. 1
EYN 1 349+53 11.56+3.2
Rl ER 398+42 5.9+1.6

A1 Mk R EHIEL

Figure 1 The structure of plant root

2.2 FAEMKEEWELHER

28 d Ji,5 Tk AE RGP RIASALL TS LK (A TN Al
TP I EBRFRILE 2, HEHM TN KRR E R,
BRAFAIE 99. 0% L I BERE A AL L BRoK H Y & BA

P, Btk 2 NFEMETHER TN LB 0 #H

St BRI HIEF] 97. 7% 94. 1% F190. 9% |,
IR BB R TN K BR AL T [ —7KF, TN 2%
4R 0 W10 86. 6% F1 82. 9% i 3t Xf Al Wy xf 15
KT TP B2 BRFAT 36 N REXTA TS YLK i
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TP W) 2BR 3, i ik 2 88. 6% , 41A 41X 7 W
Yt B R R BRSCR, TP LR R b
80.3% , JNRBEE TNt HE Y TP L BRAE 14259, 4
S 44.2% F41.8% ., BT SHERFN) TP KRR
YRR 7. 0% F122. 4% KK PR TP 1) LBRECR %
P2

K2 KAMMY TN TP 6 2k &
Table 2 The removal rate of TN and TP in aquatic plants

bk TN BR3%/ % TP £BR%R/%
B 90.9+3. 62 7.0£3.18
4 §=ehid 86.6+4.65 44.2+5.92
A B 97.7£0.97 41.8+3.98
EIN 94.1£3.22 88.6%2.96
R 82.9+7.37 22.4+5.98
HE 99.7x0. 15 80.3+3.65
ZH 65.4x1.11 33.8+1.87

2.3 MEBEERMERIRLE

IR AL TN (9 25 R 3R B 25 IF (] A9 4 76 52 B3 44
I 2) , E i e EAT TN 2 BRACR h = 5]
A - ZH 5 21 > PR 0 R > 56 AR > il > IR 38 > 4 £k

WA SRKEE T A7 /D e 2 s U
FFKRFME, B LL2s FIZE A TN 25 B 5 B ) (7] 43
Kier i T, R85 01,5 kAR TN 2B
R T XA, W S R R X RE X AR AR )
RALEWRIL RIAF 1 RBRRUR .

KIS I (0 ~7 d) R ~21 d) M
(21 ~28 d), WIIE AR &AM TN LBR R K
. IR E AR B R B R 4P AL ROCR
L W3, 53, R OKAE R 3 3
BTN LBRE, MNEBRREMKHEERE, PR
PR 1 11 22 B e i K e bR i s B Ak R
FNGEAN, FORP LR P 25 B S8 00 1 4 B B 3 7 AR
2%, VIR TN KFBRFR3E NN TN KBk
R, R IR A TN PR3 T2 A TN
FBRA KRR AT T RANETFEELKNK)
15 BRI [] A BE T 4 b R FEVE . M A FE Y
TN LB T RMAEY Y TN LBRR, HAE w04
WA AR TN RBRR T A5 63. 5% , AE N EL P Xf
15 KRR AR

25 TR I T TN 25 1R P R Ak b L
FBRR I R A A B, R AE Y 38
N R TN KBRS by, HoAy = Mok
MYEERKRBERHRER S RIGH TN Lk

B2 % & (total nitrogen, TN) 9 Xk &
Figure 2 The removal rate of total nitrogen (TN)
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2.4 FMEBMEBRURILE

TP EERFdm BN E NS 415 >R
B> M A S e 5> B IR 3 B i g w0
R 25 S s B AR A R R X K R
) TP LB RERECR s (Hi e ], = 414 %t
15K TP B L BRFEA Fragfn, Hopa i 41/
TP LFRAFWERAN LTS, Hoh d 5 AR
TP KBRA b TR, I TP 23 bR 3 A6 15 v 44 ik 3

89. 19 ; 1B e ST il IR 8 Ak e R ) 445 TC
(K TP R R IGA T R, s B rp, %) He b
YIS A 4L TP LERFR, A5 4l O B
PR T BRI ) B9 i AR ROR B 5 3 TP LB
R EEIR  FER AT AR TP LR,

i LRIk, e NN & M KA i TP 2
PRACRF B AL (il S AR, sl #E L
TN 1 Z FRE 20 & 1 05 2 KA
R

B3 ¥ #(total phosphorus,TP) # % ik 5
Figure 3 The removal rate of total phosphorus (TP) during the experiment
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Figure 4 The removal rate of COD during the experiment
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