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Research on Water Purification of 6 Common Submerged Macrophytes

LEI Ting-wen', WEI Xiao-fei' ,DAI Yao-liang’, XU Jian-xin'" et al (1. Shenzhen Techand Ecology and Environment Co. , Lid.
Shenzhen, Guangdong 518000;2. Fairy Lake Botanical Garden, Shenzhen & Chinese Academy of Science, Shenzhen, Guangdong 518004 )
Abstract
merged macrophytes (such as Vallisneria spiralis, Ceratophyllum demersum, Myriophyllum spicatum , Potamogeton crispus, Hydrilla verticillata
and Elodea nuitallit) were used to purify simulated eutrophic water, and the removal effects and dynamic regulations of the 6 common sub-

[ Objective | The aim was to discuss the water purification effect of 6 common submerged macrophytes. [ Method] 6 common sub-

merged macrophytes on the nutrients (such as nitrogen and phosphorus) were analyzed. [ Result] All of the 6 species above could grow in the
eutrophic water and efficiently remove aquatic nutrients such as nitrogen and phosphorus. V. spiralis was the most efficient for removal of the
nutrients among the 6 species. At the end of this experiment, V. spiralis had the biggest biomass, and all plants gathered at the bottom of the

barrels. [ Conclusion] In comparison with the other 5 species, V. spiralis is the most applicable for the restoration of eutrophic water.

Key words

TEIA AL 2 0 PRk e AN 2635 2l B RS2 e 1, I0IA
BT R PR R 2007 AR R R K
TBUK A, SRR I7 BEAOK BRI | 1 B T ™
H ARSI AZ TR . PR, WA /KA 1) 5 78 TRk )
AT AR

DUKMEYIVE R IR KA SRR A4, BB S & Fhk A4
AR LSBT G, [ I RE S K A T 4R
RGBS S PR B 2 WA A SR e A PR 5 R i
EEFPRETEEMS . BRI, TUKRYBE Y 5k 3%
B IR B R i MRS i, AT K
JRCT L DR, R RO AR R S SR K A AT A
BB, BHEFI 6 R WLTTKAEY) W & E SRk R
T, LR RITTK A s Re o1, LU o A 5 8 55
AR I A A S SR A SRR R 2
1 #REH=®
1.1 SRR 56T 35 (Vallisneria spiralis) |4 A
( Ceratophyllum demersum ) . FEAR AN B ¥ ( Myriophyllum spica-
tum) \JH 5L ( Potamogeton crispus) \5& M- B3 ( Hydrilla verticil-
lata) JHRE: (Elodea nuttallii) ¥R F RSERF K BLAE 40
ARG, PR A KRS AP AR AR , DEV 5 18 BT 2 A% — 2L

HEWME RITABEREETBRB . B UK F ALK
XSGR RHR BRI TEKERRB A S LRE
MM H AR LALR B (RA#%[2014]880 5 ) ;) & 4 7~
LPHARFREFEAEFRFTLERB ) R AR ESRENS
BIRTEHE,

FAE (1989 - ), 4, M dHRM A, Bh B AR AR, N
RABGEAR, «»BAEH, SR IET, HL, AFR
FHHRF A S EIHRFL A,

s HE 2015-12-07

EERT

Eutrophication; Submerged macrophytes; Nitrogen; Phosphorus; Water purification

(10 ~15 cm) R FH 5 3050 FH K A ZR 560 Sk BB A R0l 7R Y el
ARG 7K IR SR B AR SE M S A AR Ml s i el % i 1)
FBRRATCEHE S AN 2% 5 TR 2018 5 10625 1 500 L
FI R I, Bk A EAE 1 m 75 0.84 m,

1.2 RB&igit R 7 AL EAL, 43 B v A | R
A efhpgEd] R IR s A 2 A, &4
B3 ASPAT, bR A FVALAL, RS AT R AE P 2 ity 100
go FMAIRAR LY 10 em JRRVE, Ik B IR 12 5
em Ab RN KR SRS 5 M DTK AR . 13088 F 2015
E4 128 H ~ 6 111 HifkA7, 2145 ds il i i) K M B2
H25.3 ~31.8 C £ A0BRZH 2 (B TCHH B 22 5

1.3 KEIERERNERZ R R rh o A g0 A Ak 4
SE(TN) B (TP) ZA(NH, " -N) R BT e , T4 N
IR SRR ST , RN AR, FIE A 5 4 3
d SRAETREE—IR, T /KR BALFE bR 00 52 o [R] s YST 5
SEHF K ARIREE pH AEHE R, FH A 50 A P 2 75 A A S
FAEOL . TN DU R FH B 2o I 40 00 i 25 4 o e B ik
TP 50 SR P 3 TR 4 T oAk BH PR e 70 e s NH,, =N
I SR P A Al e s

1.4 HBELABE SIS UrA 55 2 A Microsoft
Excel 2010 ZbBRIFA= BB 5 A5 16 45808 1) il il kG ik 4y
B B B ge 11 19% FH SPSS19. 0 47, Herf i K-y P <
0.05,#% B ZMEAKFEH P <0.01,

2 BRS5HH

2.1 AFAELSBHBERENTH HE A, 52015 45
4 728 BB P At A I, 6 H 11 HiRIeZs R bl 5
2 AL TN VBT W R R (P <0.05) , il Fe it



43 %36 1 FAELE 6 AP LI 5T AR AR 0 B AR AT ST 161
] Sfaped] RS IR TN g T

0. 05 W 4281

6A11H

e E B FHE(P <0.01) ik 2s o, 4 fh ] iR |
TR TN 1) K BRBER &, 70 62. 70% ,61. 36% Fi
59.62% , Hoyk hp B (53.06% ) INEBBELL (49. 64% ) T
B Al (40.51% ) o

W4/ 28H

2.0 N6A1R

L6

1.2

TNEE I mg/L

0.8

0.4

0

1 REAEBEREEWL

2.2 FAEABEEKRENETH mE20m, 54 28 H
RIGTFRARI L ,6 A 11 HiREGSE AU 45 b FRAH 28 UM 14 1y
BT E R R (P <0.01)  Hrp e fn g ] PHREEA 3%
T 2 oF R R 25 B v T AR ZEL ) s TR R S R Ry
T, 7 2 4 2H 0 2 BR R EE, 43 i) R T3. 8% FiI
71.6% RN L (68.9% ) MHIRHEELL(68.2% ) SN
ZH(66.5% ) JRIELH (62.4% ) BAK.

W 4A8H
L0 N6ALLHE
0.8
%
E 0s
il
;é 0.4
E
0.2
0

BH Bk 4ok AR NER AE %9
a5

E2 FRELESTRESL
2.3 AEMEBEBHREMTE HE3 A6 A 11 HilE
LEIRET, AP BB B I T R R (E P R A AR
H R E (P <0.05) AR L E (P >0.05) s 7% &
A BRI T, vy B 2 P SR i 2 At B b 3 T At 1), 4
HIH 45.83% Fi 47. 06% , HUR Sy A4 (20. 00% ) JR )2 34
(17.65% ) JHFZH(15.00% ) > i AR (7. 14% ) .
2.4 AELEBEEVEMENTH HE4TTH,6 A 11 H
TRIGEE AT, £ BB UK A= Py i 25 B T S R
(P<0.05) , Hp s R g pa ) A W e i, o 2 769. 4 g, K
T 2926 £ O PR ERAL, O 1 775.2 g 3K T 29 17 £,
HpRdUS T A A RS . 7RIS s, v
FARRIIAL TR AR, A4 B R R s K 2 e A K =
KT, 505 B A AH LB 25 5 T2 A R I B, PR
FEIRE 7 T BB T A LA TK AR

TPRJE I mg/L

B3 AELEBLBHRETK

3 000 W4 38E
v N6ALR
2 500
w2 000
B 500
R
1 900
500 §§
N
0 A 3. L [y Y
FHE OERE ceF FRR MEE AF

Bl

E4 FTRLGEEWEDETL

3 iFieEEie

WFFEZREA, UT/K A RE A A 25 B 78 R Ak iR v
RS TRER, R KA I B SRR R R A
ALK O 0 Bl 25 R 1 R AR R R R 4%
FIF S Bt X 5 e R 5 8 TR K R A Tk, &8 5
FPUT/K R 35 FLA — 8 WO K IR i (1 BE 7, AS ) 0K A
Ykt B R BB AR A e R a R BREE A T 2
S SO A H A 4 FRIUKRIXT T R TR ALK
TRIRBRAE ST, KB 4 FhUUKAE Y X KR TS R Y 25 Bk
FERAF" % s iR BT 6 R REA AL
M FSBRAK AR P R B A FR R s AE S BR KR TN Jr i,
T AFEAR G A 10 B R BR AT A T LA LA TR A
VIR B TR A1 25 BRSO s £ S BR K AR B U T, o B 4
R I B AP A PR A2 eBR TP 5T, o BRI AR B 00 L
HoAth LR T IG5 PRI, 5 B B A LRI UK A
VIR N A Rl 2 B 5| R K IR B R A AL S R
TLHE

FER UK T & B SRR IR E S B G i M
A B — B — I ME LA ] 85, G2 B R e e i
PR AR IR RNUK AR , HoA P i 2 A vh oK IR R, 4%
S5 | KA R ) S S A R4, DT 52 I AN K A AR 2
RGO IEZARK T SRR I £ TR R iR
JIENZS SR N i ke BT S L 7/ S WA R 7/ e e S e T ol
F, A5 5 EAKAET 2 M B RE RN 2 | [7] i fB G 2L
Hi ) R A0 2 B AR R A TUR Y FEE T AR I AR

(F#% 196 )



196 G AR e

2015 £

B LR . WA RJAR B B 45 R AT, A HUIE AR H T 2R
P e T HAR AL AU S AN ECE , A (G S A
PUIE ERANTE TR R GE iy 357 73, 1 HOGE i34 4
S ARE SR 23 (0 R R R 3R, AT 302 R 4% A 7 o B A
B AISMIH B IR IR E 13RI
&9 3.23% ~8.92% . KEMFERM], it A HLAE Al K
PR EA R, RIS RS R Ve S REAFR bR, (RS0
JEAFEI R T o AR A SRt P A HLAE T R
S Ve S IR MRS R KR . RO TANUE S A
iER7/1 S SVAHIN PN ST N T 6 IvE WG L7 L8 S L RTE 7/ I
AR Y BRSO T EAA AU S A R B R P A
il ot i SR S BT AN AR

SPESUAR A IE AR AR 52 T IEPRE AR R, SR A
B R B ASG . MA 3l DORZT 3R A 7 I
UTAERE , - SFER I 1) 240 A 5 b DX R 7™ B Rl o ) e PR
MR Z —, E P E AR TR (g — P e e ENAMH
KA T WA, A WL AT 2 SRR L, m] B AR
FBEIRIY 8 AT N Gl AR BERE IR, AT [ F2e 48 o 30 5R 0p
BURAMLR A o IRBSE R W, 5 > B AT A e, it
FHAEAUIE AT AT R iR A S 0 Al P BT, 48 pHL
B A e AL S R A R IR 4R o 51 5 20
Pl 2 e 4 st PR S 3 2R el A B ol R e A NS 2 5 D it
FEANF-187 it S2U0E it A AILAE A R RNE f) it P, 3
ERRESRAT SR AL B 0 pH PRAR, S O R b 1 0
Ak, AHSCRIEFE R, A LB NH, A & i () A AU
FELASAE T, I ELRE RS B 11 & J2= B W, el A [ 5 o 34 0t
AHUIERES P = A FI A, A R0 AU A A E 3R Al iy

SRV o ph e T L A LT i S R S X R e
G2 Pt (o - SNSRI T 5 | R 10 85— A B s A i
U -3 pH,
S Lk
(1] &5l 6, 5kosess, vhml, 55 AU S SR 3 R e SR s = w i
FrIsERT]. deJ5E2,2012(21) ;177 - 180.
(2] FEA,ZRAR, £ 3R (REHE MR IX R T AU & &
LTI ] AR ,2010(5) 115 -17.
(3] P ey, 2t S0 3o SR (e 3 M S RS e [ ] J &
F$,2011(1) :49.
[4] B ANEBHBES R AR TR A2 D], B FERR
KF,2012.
[5] &andh. T3l 2y trg i M. dbat: R ERA RS H i,
1999.
(6] Wi, 2 . G R G A AECITE S (M. L.
ATl R, 2007.
[7] Fiffz. T35 pH (EX R AR L B i L R EY L st [ D], 2=
2 AR ,2008.
(8] mfate. JLAMENUIE B AR S o i 3R sEmm [ D ]. b
T FRERAIL A, 2007.
(9] EEH AR L. RIS RIRSWIEREI M. JiBH AL TRl
ARHRERAE, 2011
[10] ¥R MR, R, %5 BHAERESE H AT N ERIFsEL) ]
TIFRA 1992 ,29(2) 1447 —459.
(1] o2 HIEENURAR JERR el )], 1-358,1984 (4) - 121 -
129.
[12] ZZBPH. SERAPEFR TR S BIOPREE N MR EIF [ D] 4
PEHEAMRR A ,2004.
[13] Zerck, FHtesy, £, & B & e R o5 1], %
H-5RAT,2008(2) 10 —11.
[14] 2K, Sk tthnk, THHIE, . 3607 T™ & & A NUIEEESR Ern
FBELT]. (LG5 ,2004(4) 28 - 10.
[15] B S E LR s A S R SAS RS BRI 2
WFFEL D . 4  PHAL R, 2008.
[16] =& GHUIE BRI T]. fall 55K,2010,30(3) 165
—66.
[17] DEVRIES W, BREEUWSMA A. The relation between soil acidification
and elemen cycling[ ] ]. Water,air and soil pollution,1987,35:293 —-302.

(L% 161 W)

KT ORI 2877 1, v B B0 T A LA LKA, B

AT EEFAOKEA B R . R, AT UM ] 54 R0t

B AL TS B BT A B R

T UUKAE IR 5 D A K BB AL , TR S K A 25 R 58

TRYTUKFERE, TR RSB R g e rh BA R S

SE 3k

(1] 2138 R R K e B R AR S EShE R T ]
AR ,2002,14(3) 1193 —202.

[2] PAER H W. Assessing and managing nutrient enhanced eutrophicationin
estuarine and coastal waters ; Interactive effects of human and climaticper-
turbations [ J]. Ecological engineering,2006,26 .40 —54.

[3] SR, kgt SHEAIE, 5. hIESNE E & SR LI SRR B T ]
22 MNERFSIE T . AR, 2012,21(1) 94 - 100.

[4] VALK A G V. The biology of fresh water wetlands [ M ]. Oxford : Oxford
University press,2006:113 —145.

[5] TAKAMURA N,KADONO Y, FUKUSHIMA M, et al. Effects of aquatic
macrophytes on water quality and phytoplankton communities in shallow
lakes [J]. Ecol Res,2003,18:381 —395.

(6] Sk, Bk, s, 5. B WU B AR (S RE ) B %

B AT T ] BRI, 1997,10(4) 47 - 50.
(7] Sk, BRARAl, 02%%, 56 JU/KIE B B B B R IR GRS TRk
SRR ] R AR AR, 2003 ,14(8) :1351 - 1353.
[8] BE1E MK, HERSER. SEETRKIARA K A e i B [ ]
WA, 2004 ,15(8) 1448 - 1450.
(9] Ao, 258, S ES. 6 Fiy/IHRI) R GO | 1T/ T S R F
G211 FRAVIREERES,2008,27(3) 11134 - 1139,
[10] HfE, Rk DR, 5. DUKIEMITE B B UK IR AR E R e
FANETRLI]. AR, 2006,26(5) :69 ~71.
[11] ARNL, FEEEt. =B EIEA TG M. JUa: P ERE R H
Jiztt:,1990.
[12] SRIKIT, X, S, 5. DUKIEPI K R IR IERR [T ]. Rl
5417,2012,30(27) ;72 - 79.
[13] wEX,EEZE, B, 5. PUMTKIEY &8 SRR ER
W] Rl R ,2012,40(10) :6083 —6085.
[14] HHET, Th75  BREE, 55 5 FhUKIEY & B K IR EEERE T
WFFELT]. KR IR, 2009,25(1) - 14 - 17.
[15] (B30, HTERE, TR, 55. 4 MUKIEYIN Ovfie & 8 TRk iR
TSRO ] AN, 2011,20(2) <345 - 352.
[16] BARKO J W,SMART R M,MCFARLAND D G,et al. Interrelationships
between the growth of Hydrilla verticillata(L.{) Royle and sedimentnutri-
ent availability[ J ]. Aquat Bot,1988,32:205 -216.



