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Section and function of aquatic plants in condructed wetlands

WU Jian-giang, RUAN Xiao-hong, WANG Xue
( College & Environmental Science and Enginesring, Hohai University, Nanjing 210098, China)

Abgract :The dfects and sdection of aquatic plants in congructed wetlands during the process of wagewater purifying is
expounded in detail. And the issues to be further gudied on aquatic plants in the congructed wetland sygem are
presented. The main functions of aquatic plants in condructed wetlands include assmilating, utilizing, adorbing and
enriching pollutants, trangmitting oxygen to the condructed wetland sysem, providing habitat for microorganiams,
maintaining the gability of sygem, and accumulating organic subgances. Aquatic plants planted in the congructed
wetlands should be those with high tolerance againg pollution , good decontamination eficiency , developed root sysem,
and those has ecoromic vaue and fit for locd area.

Key wor ds :congructed wetland ; wagewater trestment ; aguatic plants

(condructed wetlands)

1953 Max Hanck ,
Sidel
(1 20 60 , Sded Kickuth ,
Kickuth 1972 2
' 1
[7] 1 H
[3]
[4 6].
(2003AA601070) ; “ -
1977 9, , , . Email :wutong7779 @yahoo. com. cn

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1.1
: «( )
ATP DNA RNA
, [8]
[4]
, ( Ceratophyllum)
[4]
[4]
o ( Typha
angustifolia) (Juncus €f usss)
18% 28% 20% 31%,
( Phragmites australis)
[10]
( Taxodium ascendens)
[11] ,
> > ,
1 > > 1
[12 15]
, [16 19] 1

, ( Cyperus alternifdius)
30 % ,
5% 15%® gHlis [ ,
( Typha latifdlia) ( Spargnium
.)
(Brassis juncea)

.2

[22] ( Azospirillum brasilense)

[23]

[24,25]

1.2

[26]

[27]

) [28 ,29]

, AIA/O

To 5 45¢0/ (nf-d)

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



: 2002/ (- d) Ro :
(1) Po (=],
@) ol , 25 : :
Ro = 1.5Q(So - Sa) (1)
Po = AsTo (2) : ,
R g d; Q : .
m3/d; So BODs ,my/L; S, ! !
BG:)5 ,I'Tg/ L ) Po , (=]
@2/ d1 AS lrnzr TO ’ ! ’ ’
o/ (nf- d) ,
[35] [36]
, 2
[28,29] 1.5
FUIME L ER iR FACH ,
i L .
il | R '
Wi, co, | VEAs iy
H,0 CO:
NO; CH. )
PO 24 H,S85% [37]
U R U QIR R)
5 1.2 2kgnt,
1.3
“ ” Lmk[38] y ’
L ' (
[39])
, [40] ,
(4] ,
1 2 , )
[35 41 42]
[8]
’ 2
1.4
) 6 700
[43]
\ ( Typha
, , latifdlia) ( Phragmites) ( Vvallisneria
[31.32] americana) ( Hydrilla verticillata)
(s3] 3 5 ( Myriophyllum spicatum) 14 %!
. 3.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



[47 48]
[49] .
(9]
2.1
54. 5my L ( 24.7mg/L)
(33 41]
( Typha latifdia) Ipones spp.
, BOD
: 10965,
[51]
2.2
(water lilies)
( Lemna) ( duckeed )
( Echhorhia) (water hyacinth)
( Pistia) (water lettuce)
(52 54]
(Juncus €ff usss) ( Scirpus validus)
[55]

Thompon  Qime (1979) 2

[57 61]

.4 -

© 1995-2005 Tsinghua Tongfang Optical Disc Co.,

[56]

Reddy
> > >
egeria,
> > > egeria,
egeria,
[12]
2.3
( )
)
0.6 0.7m,
0.45 0.6m®!
(
) 1
2.4
( 32N )

10kg (n?- @) %!

Ltd. All rightsreserved.

[33]

[62]

0. 76 m“

[64]



[1] House C H. Gombining condructed wetlands and aquatic and
il filter for reclamation and reuse of waer[J]. Eool Eng,
1999 ,12:27 38.

[2] Brix H. Use o congructed wetland in water pollution control :
Hidroicdd development, present daus, and future
pergpectives[J]. Wat Sitech,1994, 30(8) :209 223.

[3] EPA. United gaes Environment Protection Agency. Manud
Gongructed Wetlands Treatment of Municipd Wagewaters[D] .
USPEA dncinnati , Ohio , USA. 2000.

[4] QGeerway M. Sutability of macrophyte for nutrient remove
from suface flow ocongructed wetlands receiving secondary
treated savage dfluent in Queendand, Audrdia[J]. Water
Siience and Techrology , 2003, 48(2) :121 128.

[5] . [3].

,1901 ,4(5) :17 22.

[6] Bhamdmarri R. ndructed Wetlands for wadewater
trestment : the New Zeadland experience[J]. Waer Stience and
Techrology. 1991, 24(5) : 247 253.

[7] GonleyL M, Dick R I, LionL W. An Asesament o the root
2one method of wade water treatment[J]. ResJWPCF, 1991,
63: 239 247.

(8] :

[J]. ,1999, 33(4) :
575 578.
[9] : . ():
[J]. ,1998,10(2) :66 71.

[10] Hookawa Y, Horie T. How and particuae nutrientre nova
by wetland with emergent macrophyte[J]. St Totd Environ,
1992, sppl : 1271 1282.

[11] , , .-

[J1. ,1091 ,2(4) :350 354.
[12] . [J].
,2002 ,18(1) :103 105.

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.

[13] , .

[J]. ,1999,19(5) :545 549.

[14] Ye ZH, Whiting SN. Trace Hement Renova from God Ash
Leachate by a 10-year-old Gongructed Wetland[J]. J Environ
Qud , 2001, 30(9 10) :1710 17109.

[15] Ye Z H, Whiting S N. Rerovd and Didribution of Iron,
Manganese, Cobdt, and Nickd within a Penngivania
Qongructed Wetland Treating Goa Gombugion By Product
Leachate[J]. J Environ Qud , 2001, 30(7 8) :1464

1473.
[16]

[3]. 1983 3(3) :213 223,
[17] . Ag

[3]. ,1990,10(4) :343  348.
[18] . [3].
,1984(6) :19  20.
[19] . Pb
[3]. ,1983 3(3) :185 195.

[20] Cheng S, Qose W, Karrenbrock F, & d. Hficdency o
oondructed wetlands in deconta mingtion of water polluted by
heavy metds[J]. Eool Eng, 2001, 18(3) :317 325.

[21] BlisJB, Revitt DM, ShutesRB E, et d. The peformance
o vegetated hidfilter for highway runoff cortrol [J]. i Totd
Environ 1994, 146 147;543 550.

[22] de Swza MP, Chu D, Zhao M, & d. Rhizogphere bacteria
enhance sdenium accumuation and wolatilization by Indian
mugtard[J]. Hant Physol , 1999, 119: 565 573.

[23] Lin W, Okon Y, Hardy RWF. Enhanced minerd uptake by
Zea mays and Srghum bicolor roots inocuaed with Azoir
illum braslense[J]. Appl Environ Microbiol , 1983, 45:
1775 1779.

[24] Rosgers K H, Breen P F, Chick A J. Nitrogen renovd in
experimenta wetland treatment sygems: evidence for the role
o aguaic plants[J]. ResJWPCF, 1991, 63:934 941.

[25] : , -

[J3]. ,1993 ,13(5) :356
360.

[26] . [J].
179 184.

[27] Fennesy M S, Conk J K, Mitch W J. Macrophyte
productivity and community development in created freshwater
wetlands under experimenta hydrological conditions[J]. Eol
Eng, 1994, 3(4) :469 484.

,2002 ,14(2) :

[28] } [J]. ,1994 16
(3) :83 86.
[29] . [J].
,1994 ,10(1) :40 43.
[30] , . —
[M]. : ,1999.

[31] Brix H. Treatment of wader waer in the rhizogphere o
wetland plants The root-zone method[J]. Wa i Techrol

5 .

All rights reserved.



1987, 19:107 118.

[32] Beven K, Germann P. Macropores and water flow in ils[J].
Wat Reour Res, 1982, 18:1311.

[33] : , .

(): [J1.
358.

[34] Kickuth R. Degradation and incorporaion of nutrients from
rurd wagewaters by plant rhizogphere under limnic conditions
[A]. In:Utilisstion of manure by land greading. Comm o
the Europe Communitions(BUR 5672¢) [ C]. London, 1977,
335 343.

[35] Haberl R, Pefler R, Mayer H. Qongructed wetlands in
Europe[J]. Wat S Tech, 1995, 32(3) :306 315.

[36] , , .

[J1. ,2002,22(8) :1240 1246.

[37] Chris C T, James P S S, Martin P U. Organic matter
accumuation during meturation of graverbed congructed
wetlands treating farm darky wagewaters[J]. Wa Res, 1998,
32(10) :3046 3053.

[38] Laak R. Wagewater Eng neering Desgn for Unsawered Areas
[M]. 2nd edtion. Lancager: Techromic,1986.

[39] Thomas R E, Shwartz W A, Bendixen T W. Sil chemicad
changes and irfiltration rate reduction under sewage geedng
[J]. Sil S Am Poc, 1996, 30: 641 646.

[40] De Vries J. Sl filtration of wadewaer dfluent and the
mechaniam o pore cloggng[J]. Water Pollute Gontrol Fed,
1972, 44: 565 573.

[41] Gersberg R M, BHkinsB V, Lyon SR, & d. Role o
aguatica plants in wagewater treatment[J]. Wa Res, 1990,
20(3) : 363 368.

[42] Breen P F. A mass balance method for assessng the potentia
o artificid wetlands for watewater treatment[J]. Wat Res,
1990, 24(6) : 689 697.

[43] Kadec H R, Knight RL. Trestment Wetlands. Boca Raton
[M]. A : Lewis Publishers, 1996.

[44] Gpd B, Gd U. Gonpetition and dleopathy in aquaticplant
communities[J]. Bot Rev, 1993, 59:155 210.

[45] Gaced B, Wetzd R G. Hahitat partitioning and conpetitive
diplacement in cattails ( Typha) : experimentd fidd gudes
[J]. American Naturdig ,1981 , 118:463 474.

[46] Qace J B, Wetzd R G Longterm dynamics o Typha
populations[J]. Aquat Bot, 1998, 61:137 146.

[47] Denny P. Inplementation of oondructed wetlands in
developing countries[J]. Water Stience and Techrology ,
1997, 35(5) : 27 34.

[48] Kivad A K. The potertid for condructed wetlands for
wadenaer trestment and reuse in developing countries: a
reviev[J]. Eoologcd Engneering, 2001, 16: 545 560.

[49] Gooper PF, HolbonJ A, usanJ. Sewage treatment by reed
bed sysems[J]. J Ind Water Environ Manage , 1989, 3: 60

,1997 ,9(4) :351

6 -

74.

[50] Pansvad T, Chavdparit O. Water qudity and occurrence of
protozoa and metama in two oondructed wetlands treating
dfferent wagewaters in Thaland [J]. Water Sience and
Techrology , 1997 ,36(12) : 183 188.

[51] Rivera R. The gpplication o the root zone method for the
treatment and reuse of high grength abattoir waste in Mexico
[J]. Water Stience and Techrology , 1997, 35(5) : 271
278.

[52] Goda R H R,Bavareso A SL ,Medri W, & d. Tertary
trestment of piggery wage in water hyacinth ponds[J]. Weter
Siience and Techrology , 2000, 42(10) :211 214.

[53] Kone D ,Seignez C, Holliger C. Assessng design criteriafor a
water lettuce-based wadewater treatment sysem for BODs
renova under Sahelian climatic conditions[ A]. In Preprints
5th Int. Gon. On Wade Sahilization Fonds[ C]. Auckland ,
NA ,2002.191 199.

[54] Nhepi |,Dadu J, Sebd M A, & d. An evdudion o
duckweedbased pond sygem as an dternative option for
decentrlised trestment and reuse of wadewater in Zimbabwe
[J]. Water Stience and Techrology ,2003 ,48(2) :327 333.

[55] Km H H, Broome SW. Nutrient remova from snine lagoon
dfluent by congructed wetland microcoams[A]. In Preprints
5th Int. Gon. On Wage Sahilization Fonds[ C]. Auckland ,
Nz, 2002. 305 321.

[56] Richards PW, dgpham A R. Juncus efusus L[J]. J Eool ,
1941, 29:375 380.

[57] . [J].

,1992 2(11) ;5 9.

[58] , .
[31]. 1991 11(4) :411  415.
[59] , .
[3]. 1988 8(4) :346 349.
[60] .
[31. 1990 ,9(3) :6 10.
[61] . [31.
1991 ,10(3) :99 103.
[62] : -
[3]. 2000 ,18(6) :15 16.
[63] . J1.
1991 ,4(5) :8 12.
[64] , ,

[J1. ,2002 ,19(2) :7 10.
[65] Wetzd R G, Howe M J. High production in a herbaceous
perennid plant achieved by oontinwous gomh and
synchronized population dynamics[J]. Aquet Bot, 1999, 64:

111 129.
[66] : : [J].
,1995 14(3) ;5 7.

( :2003-09-04 : )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



