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Comparison of Nitrogen Removal Between Reed and Cattail Wetland Cells in a Treatment Pond

System

Hongmo Yang (Dept. of Landscape Architecture, College of Agriculture and Life Science, Chonnam National

University, Kwangju 500-757, Korea)

ABSTRACT :

NOs-N and T-N removal rates of cattail wetland cells were compared with those of reed wet-

land cells. The examined cells were a part of a pond-wetland system composed of two ponds in series and
six wetland cells in parallel. Each wetland cell was 25 m in length and 6 m in width. Cattails (Typha angu-
stifolia) were transplanted into three cells and reeds (Phragmites australis) into another three ones in June
2000. Water of Sinyang stream flowing into Kohung Estuarine lake located in the southern part of the
Korean Peninsula was pumped into the primary pond, its effluent was discharged into the secondary pond.
Effluent from the secondary pond was funneled into each cell. Two cattail and reed cells were chosen for
this research, Water quantity and quality of influnt and effluent were analyzed from May 2001 through
October 2001. The volume of influent and effluent of the cells averaged about 20.0 m/day and 19.3 m/day,
respectively. Hydraulic retention time was approximately 1.5 days. Influent NOs-N concentration for the four
cells averaged 2.39 mg/L. Effluent NO;-N concentration for the cattail and reed cells averaged 1.74 and 1.78
mg/L, respectively. Average NO:-N retention rate for the cattail and reed cells by mass was 30 and 29%,
respectively. Influent T-N concentration for the four cells averaged 4.13 mg/L. Effluent T-N concentration
for the cattail and reed cells averaged 2.55 and 2.61 mg/L, respectively. Average T-N retention rate for the
cattail and reed cells by mass was 39 and 38%, respectively. NO;-N and T-N concentrations in effluent
from the cattail cells were significantly low (p = 0.04), compared with those from the reed cells. Cattail
wetland cells were more efficient for NO;-N and T-N abatement than reed ones.

Key words: surface flow wetlands, nitrification, denitrification, rhizomes, pond system.
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Table 1. Structure of the pond-wetland system (cell 1, 2
and cell 4, 5 were examined for this study)

Dimensions
Plant
Components Length Width ‘éVatt(—ﬁ Area species Remarks
ep
m G )
Primary and
scondary 16 16 15-2 2% .  ourface
pond area
Wetland cell _ Typha  Bottom
1,2 5 6 03~06 150 angustifolia. area
Wetland Cell Phragmites  Bottom
45 5 6 03~06 150 australis area

B oF 40 cam ¥O)2 7|8 HAUd ¥, ¢ 03 m HHo=
FAA 270 (cell 1, 2ol BES, Te)al & & F24 2]
(cell 4, 5)oll= ZdiE AASHATE AAg 52 e A
Ao A3} 2Pt Fa o5 Bl MEV)7E ver) A%t
3ted 2001 5= A9 viee 9S Arg Al
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TE 7100 Y AEgsted @45 &
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Table 2. Growth of Typha mgustifolia planted in the two
cattail cells

Height ) Stem
; increase increase
Height Stem . betweon befween
(c)  (No./m)  peasurements measurement
(cm) (No./n)
2001.5.7. %5 502 } )
@
49 194
2000176, 1414 69.6 (47%) (39%)
2001.10.8. 26.5 173
167.9 869 o o
(b) (38%) (25%)
Total
. 714 36.7
oo BN (B )

(%): bimonthly increase rate.

Table 3. Growth of Phragmites australis planted in the two
reed cells

Height . Stem
. increase increase
Height = Stem 2 between between
(em)  (No./mv)
measurements measurement
(cm) (No./m’)
2001.5.7.
56.6 45.7 - -
@
30.7 86.8
2001.7.6. 873 1325 (54%) (190%)
2001.10.8. 212 298
1085 162.3 Y o
(b) (24%) (2%)
Total
. 519 116.6
Ty 2% (@5%)

(%): bimonthly increase rate.
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E 540 502 7l/migom, 79 69670/ mE 39% =)=
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Fig. 1. Monthly average water temperature of influent and
effluent of cattail and reed cells.
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9] NOsN B#ssE 239 mg/L2 FYaten, NOs-N 3
THIEE 3184 /m day2 ZttHTable 4). H-SA3
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gom, fE59 NON HiFshe zhzt 2403 291
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Table 4. Average hydraulic loading NO»N and T-N 2 ABHo] 5o ol FFTt. mebr, NOyNe| A%
removal for the cattail and reed cells from May through o7 29 gA3) AT 7bgEos 248 45 )
Oxtober 200 A S 7195} JASpE b SPEe
Type  Species Parameter Unit Value o] A3 feo] FAEHo FH, AAE TFeF=
Approximate area m’ 150.0 froleegol EAElol ™ dgs] FaEd. Bsa 2uld
. - Inflow m’/day 200 ErlzAe grEe] AAS Waw AU = gk Aav)
Outflow m/day 193 el mgs pelFdE 5714 o] ofolAw, B
Inflow concentration mg/L 2.39 g} E]/K]-O] e 7P 849 5214 2PN =
QOutflow concentration mg/L 1.74 N A} o] 5 g
7)== = FA3 A A
NON Inflow loading mg/lm2 -day 3184 Hrokstel Aalshz defuinl, 7] ocﬂ te ZE T}
N Cuow g maymt oy o VIS SEAS ARslsl Pie A 59
Removal mg/m’ - day 944 o t)7] Fo= o]Fdith A% RN Ao FEd} @
Cattail Removal rate by mass % 30 the] AdFe] HlaA 4Esle] E7|F4 0] NO-N | AHd| o
cells Inflow concentration mg/L 413 2 ke Bl AoF yj.r)rgﬂr
%fi“{ozz}i;maﬁon ;nrfz/ LcL 525252 Aa3lel B ALl MRS 20~25CoN BHE
. mg/m - day - Jo] = } F=AMol F3
T-N Outtlow loading me/nt - day 3329 Ao wor, 15Tt} 30T o) oﬂ/\iL glE o] 5wl
Removal mg/m’ - day 217.3 WER 20-25T 8} 2ollM gHef i AARe] drjHe
Removal rate by mass % 39 2 woldt}. Hg 19 f&4 29 W3l Fg 29| NO3 N
Inflow concentration mg/L 2.39 dEA A vlgt AS Hola glo] NO-N A
Outflow conceniration ~ mg/L 1.78 o] Age w29 o 4= itk Fig 194 59 ~9%J-4 =L X]
. >
O e ey oY e A SEe o)E vluEe] a6 AU ZUcIgn, 35
1y « 8 R
oo A Ak 2ohe] 109 NON AAZo] e ol 8] 3
Reed Removal rate by mass % 29 STH jle] gl slos AzHE:
cells Inflow concentration mg/L 413 AR FEAY B2 ASHA Fo 2719 o] FAut
OQutflow concentration ~ mg/L 261 Yol #o] ok 2 an FAY FAEZe] A=Y, doja
TN Inflow loading mg/mz ~day 5502 o] AulE g 7R £ Z77) Ao vl do] ax
R 7kl elgle) RS B4R SR, wTED
- day 210. s i akol Lk gl w
Removal rate by mass 9 38 o] AgEA] FEslH NO-N A A oo] KO}X] Al Q,_Eﬂ ;T
40 ZART NOSN AAZo] thh w2 olfe 2
E5ol 8450 gs}t Aol dagk AFgHel fet
140 Z701%7) WEo 2 Tk
22pAFS] WA FEAE el felEe FEA
10 Ao ol TN Bisiks 413 mg/LE FY3toH,
3 TN FF53HeE 5502 mg/m’ - day2 2gic}. F-54n) 2
£10 HAae] §24 TN Bisse 247 2559 261 mg/Lgle
g 7 o, $2% TN Jarshee 217t 33295 3399 mg/nl -
zZeo y S dayz REAz Zdde) T-N %i‘?ﬂ]ﬂ e 27k 21733
8 ™ 2103 mg/m’ -dayoaqaable 4. AALS NFos HEA
z s Roed cdl NOBNrenoad L Fele) TN i 200 o o on
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=49 TN dyaAAge] M4 wolxe Hgollon, 9
doll= AAFE Apo|7t HolAe ALe R FET 2
o] TN gFA| A% 89l 2}t 26417 2060 mg/m’
day2 7Fg ESka, 1090] 27} 14959} 1482 mg/m -
day® 7} Giolrk Fig 39 T-N YA 72k} wsh= Fig. 1
o] & o] Wgle) Hlxd A Kol 9lo TN A
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T-N g8 AAZo] e olf= e 4220 1347 Yolo)

Yol 23N, ZAPIRE 2319IR 0 2RE FUE NOyN
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¢ A Aol §E<F NO-N T-N 559 i)
e =S Sotdd RE49 Zoid o) NOyN#} T-N
AAN A7t DEAE FAEA K Table 5).

REAT Ahd FE5e NOsN o] tlgh t-737%0] A
‘He 43717 F545% 20§55 NO-N F5o] Fito]

Table 5. T-test for NO+-N and T-N concentrations of
effluents from cattail and reed wetland cells

Wetland cell o
types

Cattail Cell 36 1.7397+0.014
NO-N 206 00435
Reed Cell 36 1.7786:0.0132

Cattail Cell 36 2.5507+0.0196
TN 221 0.0304
Reed Cell 36 26139+0.0163

Pollutant MeanSE” ¢ Value p?

e sample numbers, YSE.: standard error, C)p: p-values

obtained by t-tests assuming equal variance.

Poheke AFTHdo]l fofgFE a=0050)4 ZIAEop =
00435, p < 0.05) 2E4d3} 2 §&55 NOs-N v
Zrtety 2 ok o] B 559 NO-N Hi
FE(L7B7400134) = 28 fFE5Y NOYN Hiss
(1.778620.0132) 5.t} shol, REe] NO-N A|A7} Zrjade]
NOsN ARG woha wd 4= 9k

T4 T-N F&o digh 7344 ‘He 48717 F&
A Zdd fE55 TN v Hro] kg AF7H
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Ay Z2dgjdl §E5 TN sev v2rkn 28 4 9l
2hA, B4 G259 TN HisE(25507:0.019) 2
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