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ABSTRACT

This study was conducted to investigate pollutant loading, water quality and plant distribution
of 8 streams which are tributaries of the Youngsan River. The nitrate reductase activity (NRA)
and nutrient removal capacity of the most frequently occurring aquatic plants on streamside were
also determined. As a result, the pollutant loading appeared to be correlated with the area of
watershed, while the water quality was related to the land use pattern of each stream. The
aquatic plants were distributed differently among the streams: Hvdrilla verticillata - Potamogeton
crispus, Nymphoides peltata - Hydrocharis dubia and Polygonum thunbergii - Phragmites japonica were
dominant at the Orye Chon, Jungan Chon, Whangryong River and Jiseok Chon, while Potamogeton
crispus - Lemma paucicostata, Zizania latifolia - Phragmites communis were dominant at the Youngam
Chon and Munpyeong Chon. Persicaria hydropiper and Echinochioa crus-galli var. oryzicola were
dominant at Kwangju Chon which was polluted with domestic wastewater. From the measure-
ment of leaf NRA for dominant species, the highest value of NRA was shown by the Polygonum
thunbergit, followed by Oenanthe javanica > Phragmites communis > Zizania latifolia > Lemma
paucicostata. The highest nitrogen and phosphorus removal capacity was found in Phragmites
COMMUNILS.
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FAE ESH A Eo] 243 dtEo] FNERE FAZ FYHE 75 29E
= Z5AE Astsle Aoz g 2t (Cornwell ef al. 1977,
& BODE ZA&A7a, B4, ol 1 7t 234 odEz
= F8hd ﬂﬂﬂ odEd F=E F&H 2 P4 (Boyd 1968, Lakshman 1979,
Wolverton and McDonald 1979, Reddy et al. 1983, Busk ef a/. 1989), o}t R]xtoljA] X
FANEL FA2 die) Qe 47 91%9 0% ol 37R F5ske AoE wE A 9ot
(Aoyama et al. 1986, Thripathi ez al. 1991).
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okt R7el 75%0 Hlakal Ra, ARA 7} A ek vl go] ELW oljg PHE o]
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Ao AWEr Lol BF §% R 2Es} 247131, 12,6 R 13.6T ok, A7 S Ao
AHAQ QL v AWF BFLS B, I 2 2¥s} 2zt 1,316, 1,321 2 1,128 mm
22 T HFHS 1,25 mmE ERF Holut 6, 7, 899 S o= U Bazke] of 47% )
s

S VR gl Fastdo R, AFERE I

), &87HD), ANMY7HE), =FH(F), a=tgdd
ol (Fig. 1), ¢|5 ¢, 284 ¥ ANH& A (62~66%) ], FF
4 7Y, et H 7 o e A AR(399) 42%) 7 A sk vlgo] &8 Holug
(Table 1).
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Fig. 1. The map showing investigated areas of eight streams
(A-H) on the watershed of the Youngsan River. (A: $AAIBO| 2o xful
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Table 1. Watershed area, land use pattern and length of eight streams which were tributaries of the
Youngsan River

Watershed Land use type (%) Stream
Stream -

area (km?) Paddy Forest Housinglot Others length (km)
A. Orye Chon 61.66 31 58 2 7 . 22
B. Jungam Chon 175.46 24 62 1 : 11 . 20
C. Kwangju Chon 120.99 16 46 15 E 20 22
D. Whangryong River 575.90 20 65 2 11 59
E. Jiseok Chon 679.91 23 65 1 9 50
F. Munpyeong Chon 46.49 14 63 1 20 11
G. Gomakweon Chon 216.55 38 50 2 8 39
H. Youngam Chon 253.45 41 45 2 10 24
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Table 2. The population and livestocks on the watersheds of eight streams of the Youngsan River

Population Livestock (Head)

Stream N -

(Person) Cattle Hog Chicken
A. Orye Chon 8,398 2,043 421 53,261
B. Jungam Chon 184,336 5,850 3,113 93,277
C. Kwangju Chon 399,713 1,137 1,969 36,497
D. Whangryong River 156,897 17,710 14,993 259,472
E. Jiseok Chon 237,855 10,898 40,862 617,235
F. Munpyeong Chon 4,419 1,329 879 36,882
G. Gomakweon chon 32,552 13,067 4,248 353,833
H. Youngam Chon 37,384 10,887 7,576 222,598

o] 27 7 AMupstAct MFde] 20 ¥ 71E 14/10 h, 2% 5 25C+2, PARE 400
ol - m™2 - 5712 3},

BAE A E A #A (Nitrate reductase activity; NRA)
0z 7k AU 8% =9 MBS Ao T o] NRAS t}S¥ 7o o 33 nke =
A&kt A 300 mgg tubeo] Wil 5 ml2] phosphate buffer& 713§t} Tubel] Z71E A
A5k7] 91&he] 1~28 $9F2~33] AFHEIZE A-FANF ¢RolFg TIE AL 25T F3 4]
A2 B9 HhS-AIZL oy WS-8 SWAIT) 7] flete] #l 2ol 208 B @O F HRoR 4
3] sulphanilic acid 1ml$} Naphthalene ethylene dlamme ImlE 7}ata & 439t 458 =91
dEA Al 7] & 540 nm(spectrophotometer) el 4 &F 2 & = 3149 0t (Press and Lee 1982).

Fzo gd3 A7 AHEAEE o2 A7l ¥, o Hoagland 8 %A o] NO:-N(7I= & &<
), POyPl(ascorbic acid®)9 =& &4l O3 2 gstod AHslsg Axstdd
(Tripathi et al. 1991).
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Fig. 2. The amount of pollutant loadings (BOD, SS, T-N, T-P) of eight streams (A-H) on the water-
shed of Youngsan River, See. Fig. 1 for names of eight streams.
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Fig. 3. Water quality (BOD, SS, T-N, T-P) of eight streams (A-H) on the watershed of the Youngsan

River.
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Fig. 4. Vegetation profile of eight streamsides on the watershed of the Youngsan River, (1: Hydrilla
vertiscillata-Ceratophyllum demersum, 2: Polamogeton malatanus var. latifolius, 3: Trapa japonica, 4:
Hydrocharis dubia, 5. Persicaria thunbergii, 6. Paspalum distichum, 7. Miscanthus sacchariflorus, 8:
Echinochloa crus-galli var. oryzicola, 9! Zizania latifolia, 10: Phragmiles japonica, 11: Phragmites
communis, 12: Erigevon canadensis, 13: Artemisia princeps var. orientalis, 14: Ambrosia artemisiifolia
var. elatior, 15: Persicaria perfoliata, 16 Humulus japonica, 17: Persicaria hydropiper).
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Fig. 5. Nitrate reductase activity of several spe-  Fig. 6. Removal capacity of nitrate-N and phos-

cies of wetland plants, (Pm: Potamogeton phate-P in 5 aquatic plants for three
malaianus, Hv: Hydrilla verticillata, Sn: weeks under water culture of Hoagland
Salvinia natans, Ai: Azolla tmbricata, Sp: solution, (Lp: Lemna pausicostata, Zi: Zi-
Spirodela polyrhiza, Lp: Lemna pausicostata, zania latifolia, Pc. Phragmites communis,
Zi: Zizania lattfolia, Pc: Phragmiles com- Oj: Oenanthe javanica, Pt: Polygonum thun-
munis, Qj: Oenanthe javanica, Pt: Poly- bergii).
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