S EE A 25(5):359~364, 2002

Al=tx] T ©

FAd A" A

o SJs) Fe o) Bagk g
3

%
249) %w &4 Qs AUTAOZAY 715

SO ]

FEAE 2L FRAN FAH Bgol 57 0
of AR MM 2L He A HoR zhd Wy 9l
(Bachand and Horne 2000). &A0lM Qg EA2 1 EAd o
g 2dAHEH, A- F o), FeH(EE 2 gyt 34,
AEAAFAE 2 udEd A 5 F3h 713 s
AAAHH S 7 1999).

ol 22 2FEZ AAe AFAEY AF- At
27, 048, B $44 GYUF 5 45N L o5
4 43 34 F3 olRoAnE GANA AL o
EH?_Pﬁ 8 3} tHGersberg ef al. 1986). Hammer(1996)%= <)
Aol HFe A2 Fof 2HLE 1) AQ 71F 9 EYe]

ZHE—& L9 € EHd WA, 3) =2 AgE, 4 oid
Aoju} Aol W22 Yol 49, 5) HAE F o FE
8] MAH 2 A9 71L—% AA SR o9 e 2 27E F
7= HEEA A Fle JdFEAAA durHoE gol
o| 83t = AFNEL Ah(Phragmites ausiralis), Z(Zizania lai-

2 ofd ok
n:°¢ m[) r[o
m&‘

Jolia), N 71F-E(Typha angustata) 5 ©]THNichols 1983). 53], zt
e 45 FHLAEH s WS Jehlin, Bz
(thizome)e] &2 o] A4S B3] FTHFOEZN 374
A B FAE Fo]7] w&o) da o]-& ¥ tHCopper and Boon

1987). wheba] A1FE AN oD Habel A
2 NE A9 4G4 F5 595 22 4B BE
7holl Sl §ogd AA T 7HIZ P8 4 eHCooper and
Boon 1987).

Y5429 o

A FF AYE PEHE B2

Korean J. Ecol.

QIZEXIA Zjofl o3t HA R o &

ol % 2 8ol Zth(Phragmites australis)] ] BRobg T ALy glaf 2l
T AR g ) 93 BT EG BAL ZAAAL, G4 24 21 h¢
o olal Adl A0 dehkon, B 4712 BIE 2ol W48 E TAS 3
A AAe] RalEo] Fad AeE ZAHAG. 2] AEFH 2L R FE>
SollE F7Ht A, B &7 7ol e Attt whebs A7) Fot d e &7
Aol AALLA G, Bl%E7] F 2 LAY Fej 2 Egel] &5 o] vy

7 AEE 7hsAlel 12 Aok At & 47 A st dFaA

< A e AUE BRI Sl FH3te WL 15

oy

2
o =2 e

NEA T AeEAE el q A22 249 dFRFAY
1,037.500 m’, $AHA 750923 m)Q AXLEAZM A35 A
Foll = v A, Ei}u HalAd el 374 s A FHEE &
HAEAE AFAEY AU E o] &sto] AR Halsto A

o= URToEM AstE £ A 7|5t aa dA) A
g 7testa Aok AFgAT dFEAE A5 E ZUFE &
?J’\]ﬂlio”)r etel & -‘)rz*"ﬂ’ﬁ . A4 9 9
HHE 28 £28 A3l THAEEH Mg HH%*WP‘—
HEHF Ao tHES A F AL 2002). HA7EA Q1FEAE

o|§3 2HEA Asle] At AL FE YAF MET(E R
T 2002), A 9 = d5(Kem and Idler 1999, Begg et al.
2001), =7AA W 4t #H4x(Lin er al. 2002), 7} #H ~(Kim

et al. 1988), 2+%} #H 43 (Vrhovsek ef al. 1996) 5 &3 }nT A
F Aoz AYPH 41, HF F LEEH Al i A
F ool e Astdoltt e 27 AAE QTEH NN 0
£ A8 AFE QArias er al. 2001), YA o] W E(Duggan er
al. 2001), COD(Kern and ldler 1999), & i(OIQ} % 2000, Kern and

Idier 1999) & ThFatA| gk HA LZGXMW AUzt AR
AAT LFEA S Hg AFE b AstAolcHH Y
7} 1999). E3] S-gvietaxig ¢ %—glloﬂ Wk ArE LtE

o B 70| thitolch
gepd, ® QPE S Uty H22 A4E BiFee A

A7 ABSANA BEAEY Uhol 52 3 2§47
E A9

=3

(o]

1.
—@%zu = zg@r%-;— B

Ry st

kol ZhE o8
= 448 g

* Author for correspondence; Phone; 82-31-290-2403, e-mail: hmro@snu.ac.kr

- 359 -



360 w39 H9A - o2 - 84

o7

AP 7Y R AZ W3
AT AFFA T A7E SAA] AFE, BRF, SHIAT ¥
Boio) Ax YA Z Q2m(126°50'N, 37°17E), 374 d 3
A F o8 FAE HAZE AP VNESS g
£ AHEY HEY Fgo] 52 HEZ 2 FE(ilty clay loam) o]
THEFFRAATAL 2001). A3kE AFFAE FERA 53
AR F A 9&E £33k 5t FFE(FIZF AM4A),
ARFACIF R o EE EFT0), AATREHE o83
9 71%) T2E FAHA lon, ved

=
©
A2 HL UthFig. 1). d3sAs LA T3 FHoA

0 200 m
]

= \Vater flow direction
B Flood gate

? Island
O Sampling site

B: Banweol stream area
D: Denghwa stream area
S: Samhwa stream area

H: High marsh
L: Low marsh

- HYY

g A5 A ASE

EF135m A ZEAMS 15 m A AFAL)E FEHo| 34
Hi dew, A JIFFAT 2AA e Fulol o A
7t FREAT, ZAD AFFEAE YZE o4 FATE
ARk BAH Y ZANA e 0.6 m JEo[AT, 74
7191 0.1 m o312l A% Arhe=2-d Ak 2002). FAH
2 32 £%(flow velocity)= A& 02 m’ sec™', 244 0.10
m sec”, A3AH 015 m’ sec o, £ITFA AF 7|7+
(hydraulic retention time)}& &2 2.4~4.7 day, 143 6.4~79
day, 23} 1.9 day(7, 2002) ojch. ¢HH Zdis 19999 7ol
AFFA o4 st Qs At

4 E¢ 2 ZdiA g WA 25X (BH-1~BH-4) 2
A% ABL-1~BL4), T3t I5AMDH-1~DH-4) 2 A&A)
(DL - 1~DL~4), 23+3(S -1, S—-2)2} 18 2 F o] A 20009 62
FE 2002 59744 29 F<¢ 830 AAH F1H02 AF
stk EY R 2 A5 AHE A 4 A9 22 ) A3
o] 100 cmx 100 cm F2.¢] A5 AFFE AAsH =], of Al
F AFHA old AR AT A2 M2 AFHFE AASA
th EG AEE AE AT 520 em)ol M A4 H &t 2
o ANEE 7t A AR A A&ste Ao AA 78§ 2A
3t O 5 FAAd ASAHE JeRl = 20 A RS

AR AT

NEREZRTE

2 ARE GCAN | FU7 AZF F F47]2 05 mm
o)5te) B2 2 F 2Ao) LG 4BA $H49 39
RN A3 o) NEE ARAHS0HCI0) SHETHE
WIEATL 1988). FAL FIS VPN ALFHI

ok

R, 29 32E ammonium paramolybdate-vanadate B4
AR H A7 e A 1988).

o
[o o
fru

2oke 20 ZAAE AAST 220 F 2 mm AS F
AEE o2 R4St £ pHO ECE EhEH49)
(o]

H &£ 152 sto] A&8 3 7+t pH W El(DMP2000, DMS, &
)9} EC u]E|(PW9509/20, Philips, GT Britain) 2 243tk E

Fig. 1. Constitution of Shihwa constructed wetland and sampling sites.

Table 1. Changes in electrical conductivity of wetland soil (unit: dS m™")

oF 8

F £718 TS 9AEAM 7 (IsoPrime-EA, Micromass, UK)E

Sampling time
Sites’
Jun-00 Aug-00 Nov-00 Mar-01 Jul-01 Sep-01 Mar-02 May-02
Bu 1.50 (04)° 0.64 (0.2) 0.66 (0.4) 0.36 (0.2) 0.26 (0.0) 0.94 (0.5) 0.38 (0.1) 0.37 (0.1
BL 144 (0.1) 1.04 (0.1) 0.93 (0.2) 0.31 (0.1) 0.75 (0.3) 0.70 (0.4) 0.72 (0.1) 0.46 (0.1)
Dy 235 (0.5) 1.57 (0.1) 0.65 (0.2) 0.50 (0.1) 0.61 (0.1) 0.64 (0.1) 0.72 (0.1) 0.31 (0.0)
Dy 1.87 (04) 1.02 (0.2) 0.83 (0.5) 022 (0.1) 047 (0.1) 0.35 02) 037 (0.1) 023 (0.1)
N 2.12 (0.0) 1.96 (0.3) 1.26 (0.2) 1.30 (0.0) 1.05 (0.3) 245 (0.4) 2.70 (0.4) 242 (0.5)

* By, Banweol high marsh; By, Banweol low marsh; Dy, Donghwa high marsh; Dr, Donghwa low marsh; S, Samhwa marsh.

® Numbers in parentheses are standard deviations.
Values are the means of four sampling sites for By, B, Dy and Dy area and two sampling sites for S area.
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ol EC7F 1 dS m™' Z743te] wmet vl WAY AEFol

Table 2. Changes in organic matter contents of wetland soil (unit: g kg™')

. Sampling time
Sites Jun-00 Aug-00 Nov-00 Mar-01 Jul-01 Sep-01 Mar-02 May-02
Be  122(32° 10229 17630 10229  136(19) 120 @) 62 (12) 115 (3.5)
B 107 (18) 894 20) 15330 10637  132(19) 159 28) 58 (17) 94 (0.7)
Dx 72 25) 8826 152 (24) 16 22) 9929 114 (30) 57 (18) 84 24)
DL 93 (03) 97(02) 167 (04) 82(10) 12819  157(13) 52 (15) 92 (03)
s 106 (19) 93 (10) 160 (1L7) 8522 10122 144 26) 57 (08) 92 20)

? By, Banweol high marsh; By, Banweol low marsh; Dy, Donghwa high marsh; Dy, Donghwa low marsh; S, Samhwa marsh.

® Numbers in parentheses are standard deviations.

Values are the means of four sampling sites for BH, BL, DH and DL area and two sampling sites for S area.
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Table 3. Seasonal variations in dry matter of above-ground parts of reeds collected from wetland (unit: g m™)

S - /9 -

olez
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@24 88A] A 25 A A5 5

Sampling time
Sites
Jun-00 Aug-00 Nov-00 Mar-01 Jul-01 Sep-0! Mar-02 May-02

By 3047 (696)° 5095 (335) 5261 (473) 4482 (235) 3348 (714) 3647 (702) 2225 (629) 1247 (654)
B 2557 (781) 3370 (870) 4420 (680) 2657 (671) 2446 (596) 2905 (822) 1199 (515) 1711 (800)
Dy 1326 (827) 2639 (595) 2623 (543) 1876 (550) 2037 (579) 2342 (558) 1457 (223) 928 (336)
Dy 2517 (361) 2295 (689) 3061 (619) 1798 (480) 1693 (366) 2364 (559) 922 (289) 1983 (350)
S 1123 (210) 2153 (255) 2002 (502) 1228 (569) 1350 (650) 1318 (488) 444 (145) 764 (154)

* By, Banweol high marsh; By, Banweol low marsh; Dy, Donghwa high marsh; Dy, Donghwa low marsh; S, Samhwa marsh.

® Numbers in parentheses are standard deviations.

Values are the means of four sampling sites for BH, BL, DH and DL area and two sampling sites for S area.
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Fig. 2. Correlation between dry matter of reeds and electrical

conductivity (ECy5) of soil for samples collected in June and
August, 2000.

1,465.5 g 748 212 9nsta lvh Zeiv 20004 114 ©)
Foll AT A5 AS Fig. 2014 B wpeh o] 43 f
9< Astie EC7L 48 Zaste foA9 FadA o
B &gkt F(1998)= 7H A Egel M G2 A9

2elsl A8 AFEAY G2 AP FAA, o
£ ojeo) 93 HTAR %5

Zdie] da 2 FFE A gt & Zols Bye,
ARo) B35 8YolE A& 77~147 gkg ™!, 91 1.0~23 gkg
"01310111 E017)0] dgats 390l B4 46~103 g kg™,

Q07~14 gkg '2 ¥ HF B vhA Ajgo] YAHE 5Y~T
Qo= Ax 148~248 gkg ™', 91 20~42gke '2 A B
e JERATH &AL T AL 2002).

Aol A g <l FF ws P AR FAlegon, o
23 71&o S, AL Bl ZastgrhTable 4, 5).
AEZol ANAORE 24w 399 2 T AEFo] ¥t
W 593 74E T A R ol AFE Ao A4 2 9
FE7F 399 7Hg Wkr] wEoldeh

AL 2 200090 Hig-S EQl 8ol 28.2~53.290A
2001 390l 3.9~8.1 gNm 20 ZAaste, oo B2 A%
F7A 238~45.1 g Nm 202 A4tk E8 2001 do] =
795} 2002 39 AbelolE 13.1~36.1 g N m™%0] 7&3gict

A& Aol ge} atol 7k viehtA gtk BE%A (Table 4). A FF QA ZE 717 742 2.1~599% 09~27 ¢
ok A 717ke] 270 E B F7] Wi & Ao} Aol P m*o] 7t2& g thTable 5).
Ak dehtonie BUsT AAW, GBE F7) B2 o}t 75—3— WSk At A%ol ZUE A AR DAl
Table 4. Seasonal variations in the amount of nitrogen retained by reeds (unit: N g m'.z)
Sampling time
Sites’
Jun-00 Aug-00 Nov-00 Mar-01 Jul-01 Sep-01 Mar-02 May-02
Bu 296 (9.5) 532 (4.3) 20.3 (2.8) 8.1 (1.6) 446 (9.0) 34.1 (6.5) 84 (2.9) 393 (5.6)
By 21.5 (4.6) 41.7 (5.3) 14.0 (0.5) 6.0 (1.2) 309 (4.4) 24.0 (8.7) 7.8 (2.6) 229 (6.9)
Dy 105 (4.2) 286 (5.1) 8.1 (2.0) 4.7 (14) 20.0 (4.6) 26.1 (7.6) 57 22) 266 (33)
Dy 19.8 (2.4) 282 (3.1) 116 (3.0) 44 (0.5 20.6 (8.7) 27.1 (4.9) 43 (2.8) 132 (6.9)
S 12.8 (1.9) 306 (3.1) 6.7 (2.3) 3.9 (0.9 159 (3.5) 129 (4.9) 2.8 (0.8) 7.6 (2.7)

? By, Banweol high marsh; B, Banweol low marsh; Dy, Donghwa high marsh; Dy, Donghwa low marsh; S, Samhwa marsh.

® Numbers in parentheses are standard deviations.

Values are the means of four sampling sites for BH, BL, DH and DL area and two sampling sites for S area.
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Table 5. Seasonal variations in the amount of nitrogen retained by reeds (unit: P g m™%)
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Sampling time
Sittes"
e Jun-00 Aug-00 Nov-00 Mar-01 Jul-01 Sep-01 Mar-02 May-02
Bx 47 (13Y 7.0 (0.7) 3.6 (0.6) 1.2 (0.3) 42 (0.5) 3.2 (0.5) 1.5 (04) 3.8 (0.8)
By 37 (12) 4.9 (0.6) 2.0 (0.6) 1.0 (02) 2.9 (0.6) 22 (0.7 12 (04) 4.8 (1.0)
Du 1.8 (0.5) 3.2 (0.6) 1.4 (0.4) 0.8 (0.1) 22 (05) 2.8 (0.7) 1.2 (0.5) 22{03)
Dy 3.6 (04) 32 (0.5) 23 (0.7) 0.6 (0.1) 22 (0.6) 3.0 (0.6) 0.8 (0.2) 5.1 (0.9
S 1.6 (0.2) 2.8 (0.5) 1.2 (0.4) 0.7 (0.1) 1.8 (0.5) 1.5 (0.4) 0.4 (0.0) 1.9 (0.1)

? By, Banweol high marsh; B., Banweol low marsh; Dy, Donghwa high marsh; D, Donghwa low marsh; S, Samhwa marsh.

® Numbers in parentheses are standard deviations.

Values are the means of four sampling sites for BH, BL, DH and DL area and two sampling sites for S area.
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Uptake Patterns of N and P by Reeds (Phragmites australis) of Newly
Constructed Shihwa Tidal Freshwater Marshes

Ro, Hee-Myong', Woo-Jung Choi, Eun Ju Lee*, Seok-In Yun and Young-Dae Choi
School of Agricultual Biotechnology, Seoul National University

School of Biological Sciences, Seoul National University*

ABSTRACT : This study was conducted to examine the seasonal pattern of N and P uptake by reeds
(Phragmites australis) planted in newly constructed Shihwa tidal freshwater marshes. Reed and soil samples
were collected from the wetland periodically from June 2000 to May 2002. Reed samples were analyzed for
dry weight and content of N and P Soil organic matter content and salinity were also determined. Dry matter
content of reed increased during the growing season but decreased in the fall and winter. However, this
seasonal pattern was not so evident in the second year. In particular, throughout the measurement period, dry
matter content of reed was lowest at a site showing high soil salinity. Regression analyses between dry matter
content of reed and soil EC(1:5) suggested that dry matter content per unit square meter would decrease by
1.5 kg with every 1 dS m™ increase in soil EC(1:5). The amount of N and P assimilated by reed significantly
decreased from the fall and was lowest in the spring. Net decrease in N content from reed during the fall and
next spring was calculated as 34.5 and 246 g m? in the first and second years, respectively, while the
corresponding P loss was 4.0 and 1.8 g m”. Soil organic matter content increased in the fall and winter, but
decreased in the spring and summer. The results of this study suggested that the removal of N and P by reed
would be considerable during the growing season but the nutrients taken up by reeds would return as detritus
to the marshes in the fall and winter. Based on the results of the study, therefore, the harvest of the reed at
the latter part of the growth would be recommended to prevent further water quality degradation. However, the

long-term effects of reed harvest needs further study.
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