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ABSTRACT

The distribution of aquatic macrophytes in TanCh’dn basin, a stream of the Han River, were
investigated in terms of environmental gradient from June 1989 to March 1990.

In the basin, 12 species of aquatic macrophytes were listed and four communities of Pota-
mogeton crispus community, P.octandrus community, Hydnlla verticillata community and Vallisneria
astatica community were recognized by character species.

P. crispus, P, octandrus and V. asiatica were found in rapids while H. verticillata, Ceratophyllum de-
mersum and Trapa japonica were done in pools.

The depth of sediment TanCh’0n was showed as a exponential function of water velocity, Bd
=exp (-K Wv). The values of Biochemical Oxygen Demand(BOD), Chemical Oxygen Demand
(COD) and Suspendid Solid(SS) were recorded as range of 3.2-~121.0mg/l, 4.2~54, 5mg/l and
4.1~114.0mg/l, respectively. And the linear positive correlation between BOD(X) and COD(Y)
were expressed as Y=3,904+0.4308 X with R*=0. 9808 and also the correlation between BOD
value(X) and SS value(Y) were done as Y=5, 333+0.9606X with R*=0. 9700.

In two dimensional analysis of BOD and water velocity, their clusters were showed similar
types matching to communities classified by character species. However, no aquatic macrophytes
were found at the site with BOD=30mg/l ro DO<0. 2mg/I.
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oW KA KEMPOIE KAEEY BES fHiv KA KE, MEd 22 91, (L8
B #IFR = oy (Butcher, 1933 ; Moyle, 1945; Lundh, 1951 ; Spence, 1967 ;
Hunchinson, 1970 ; Kadono, 1982), K4HEES S £1+9 #EHel e 159 g
Hirste] HEMS KAEMY BES BEMS %S v Ao (Barco and Smart, 1980, 1983,
1986). KA £ AN Ho o4s HEPY FEPEEIN N2 B Ud
(Pearsall, 1920 ; Misra, 1938 ; Macan, 1977).

K FRAAM T RN mAste KEWMDHED KEEY BHEY THe BEsa, 159
oAE HIRst e REERS Bifstd.

wH Y HE
Aol it

FELe i wINe] Aol 32.2kma X g#EL(385m)oll A BB Ele] UL EER O 5
R ol A AQAA, ZEME, WMEHE Ad EEA By siste # Lo i
AsHil doh. 2 fiutkell = (s, BHEM, gt o) SiEskAl Sty Ud, B oEH
Bk ol HEtE Sl 2 o} RINKFKS ALY Hfidl W BES SamEky ofye m
IRRE S BMRa A IREN) M2 AR Skl Aok BE RIS R BEd kaad w8
& KEMYI BEel Hmste Ao, Wi IEmgiol #a d Hke Hdol
Hatd Hmol A9 gl EiFolidh

IS KAERESR 2 e vd Aoz Wy E RIS B4R BiEHE
LAEI(BRISEE, 1989)9F kAo 5#iE 2wl Fig. 13 Fig. 29 zuh

KAEEY T ACEMY g HHAE
Bzt BEREBE o] M@ (1 1 50,000) 8 FIHstA kRS wheb RIMKS SEsha, 19894
6HF-E1 19909 3R HHA RINKFAL 33(H] ME SiteS EBIES2 REstd KEMEYyE
& KEMEY WHES BHESIAD(Fig. 2).
& FES dd7hA CBE fRea A st (E, 1985; ¥, 1986; Ohtaki and
Ishidoya, 1980).
& Siteoll X fE2] HEE BT KEMMY HaitkEEe) wek 2mx2m 279 HHES 3
~5E% RES Braun-Blanquet(1964)9) ¥eEikol wat @S5/ (r, +, 1, 2, 3, 4, 5)%
ARt ol & e HES SEsiag.

BRIE RIE
FAEHe] KEKRES 271 A8l 19894 6H F-¥l 19904 38 7= 17l Site(Fig. 2; 1, 4,
6, 9, 13, 15, 18, 22, 25~33)o1 A} 33[alell Z & KE T # 20cmol A §fksho] SRS FL il
BroeRrel ZMBE () S HHEAA BlEstd 1 FHEE Retd ., 108 Site(Fig. 2
1, 4, 6, 9, 13, 15, 18, 22, 25, 32)ell A& fuE, KiE, LEL BlEstn Kt HEPaE s,
pH, +# %8 #HHsldd.

KE HIE
AKFol 28 (pH)& Digital pH Meter(NOVA- 102)2 @lIEsAa, GHEHEF(DO)E
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Fig. 1. Actual vegetation map of TanCh'dn basin, modified from the Environment
Administration (1989) .
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Fig. 2. Topographic map and survey sites in TanCh'én, from June 1989 to March 1990.

1~33 : Sample sites of vegetation survey.
1, 4, 6, 9, 13, 15, 18, 22, 25~33: Environmental measurement sites.
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0.025N KMnO, #%# 10mlg ¥ 3 307 mFstech. o] KENA HEE KMnO;, BRES
RlEste] Bm#E S BHistoh

A (SS) e RAARAAGE/C)E MEAZ @@ 119 @mIKE BN ifilk
WES ¢l 2 wWzAR g@EAA ERS L, @6 fiKe TAEE B AT

KFES w38 MAFS A4, JiES KRH ERE S =9 gl 108 Rl A 3
| @ESt 1 FHEE FetHoh

K+ 5

49 HEME 5478 U.S.D. A9 Soil Survey Manual(1951)0) £GhE FHikol &) A o}
g o} o] skt

HZHIHE 20gS 2mm A2 HA 20% H,0, 500ml7l S0 9l Hlo] Ao @& # water bath
of Wi MA3 #g 7tEEA H AU 305 K Ho0, 25mlg st obA] 154 < #4& M
g}, = 1% HCL 100mlE st 15 S 8£9 % 28 1, filter paper2 Z# Humus&
BrE3I ok humus7zh BrZFEE HHEKE 12650 shakingff B8 o] 1l ¢E1 &2 %I
A & thg 2ulE 20ml pipetteS RSt silt$} clayd ppFESACE o3 BRS¢
< Eo] @ W7 REIFALE. old pEd S BB EEEG Ko uet 1S 53

ko

pHe K+ & 2mmA 2 A 22-& ks, BEL | RBKE 1:59 e 4o 84
71 % Hitachi-Horiba pH Meterz @IE sttt

e RS K4S Dry oven(105C )0l A 488%fH] #1E A1 7 # furnaced] Eo} 500~600C
o Al 4igRlE <t EAAID % BRMELRES EE U HHFd HEsIAG
+TES & Siteo A A2 32 & FlESIE 1 FHEE et

® R

KEMEB 5

A A wel ) &S 7R 12680, 25(H Siteo] & HIRMES TF (Potamogeton crispus)
o] 25(@ Sitedhs 13~17SiteE 53 Mo WAL, o) 7] 7}y (P. octandrus) 7} Site 11 ~23&
Besk gt o, vlE(Trapa japonica)o] 13~17 Siteoll, AL B (Vallisneria asiatica)S 14~
23 Siteo] HIR A A7loA 53] FEHe A DE5H N7t SfEste Roe v E
(T.japonica)o] i, VFAVZ(V. asiatica)o) 7Aiste Rellw of7]7tel7b HE &2 gt 2
& v st dE @@ BAES L, A2 (Hydnlla verticillata) & 8- v} & (Ceratophyllum
demersum) 3t B4 8. Ack(Table 1),

BE of 7|7kl = Lol Bol Sfsty, KiEel &L fiEe]l wmE X A HA
F, BolupEr vtEL F8 Jfumel sAmske, KiFEel A1 jiEe] =Y X pAmas) v}
AP R, Tl sk, KiES ES TS 1t Sfiste BEY 2o

KAEMBEES 74
G5 f7I7bN e RSN BEEYE 3, 4, SEAM HES oFx, ARTH UAge
B, TRl A EAETE 3, 4, 52M FEE ol F0 SMstAT. Listel )72l iH(Spirodela
polyrhiza) = BEHES o] F 3 AN, iFKMEMOlY) W Eol FBEEC] UANTH Table 1). whet
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A G wet RS SESY RiUgel M T s 242 TIBE, of 7B,
AYLEE, YATHESZ ESEAh

K% BRIE

1718 Sites(1, 4, 6, 9, 13, 15, 18, 22, 25~33)9] KEHH &R, pHe 6.7~7.19 #iE
2 Sitefdle] & #£E7} g9, DO 0.2~8.0mg/18] &Eol™, &3] Site 25, 31, 329 A=
0.2mg/l2 o} & Site9} B o} F & g Yehn ded, o) R mlEmaA Ty
e EFETK Wiel Flog pen, [F SiteolA] BOD(17.2~121.0mg/1)&F COD(15.7~
54.5mg/ly7 w8 ghe el v A% 7 Bl Aoz 4zhech(Table 2). Site 26
ol 1 DO(3.9mg/l)el gtel 2Fxm BOD(18mg/l)¢k COD(12.5mg/l)gto] =& 7o 3Fi Ao
TR AR wHREMA CH gket Az Bigllo] Gty mBse)7) yrozm o
k. SS+ Fifds, Lk, it HeZ wded, Fimkol e WEHe Smee %
gog mET Ao, Lol My Aol vdaea, s, FZY So] U7 o

= — 0

goz 4ztdr)

Table 2. The water quality of different sites in TanCh'on from June to 1989 to March

1990
Site No., pH BOD (mg/D) CODimg/1) SSimg/1) DO (mg/l
1 7.1 6.4 7.6 22.0 7.4
4 7.0 6.2 7.2 17.0 7.7
6 6.9 5.4 6.5 12.2 8.0
9 6.9 7.0 6.8 14.7 7.0
13 6.9 12.6 9.2 14.5 5.8
15 7.0 4.0 6.0 5.5 6.5
18 6.7 3.2 5.4 6.5 7.6
22 6.9 3.3 5.2 4.1 7.3
25 6.9 17.2 15.7 37.0 0.2
26 6.9 18.0 12.5 16.0 3.9
27 6.8 3.8 4.2 8.4 5.9
28 6.9 3.5 6.1 6.8 7.4
29 7.0 8.9 5.9 12.0 5.0
30 7.0 6.7 5.4 9.0 5.4
31 6.9 121.0 54.5 114.0 0.2
32 7.1 93.8 44.7 100.7 0.2
33 7.0 49.5 25.5 56.0 2.3

1018 Site(1, 4, 6, 9, 13, 15, 18, 22, 25, 32)°0 A /i, K%, EL(EmEE, pH, L+
v, A F S oI MR, FofS T, Lk, i Koz waa, KES &
ik, T, Lt Ee R R (Table 3). #EHLole & Site Mol ERIF glon,
Site 139 M= 9. 7ecmE 7F& =93, Site 3290 &= 3.5ecmE 7HY Dot HEMEE L 0.3
~1.1%, +E(=el G8)2 97~100%, pHE 5.7~7.29 &EE & Site o & ER7)
e
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Table 3. The environmental conditions of substrates in TanCh’on, from June 1989 to

March 1990

Korean J. Ecol.

Vol,

13 No. 4

. Curretnt Water depth Organic pH of Sand Depth of
Site No. velocity (cm) matter sediment (%) sediment (cm)
(m/sec) content (%) ?
1 0.26 18 0.81 6.75 97.1 5.8
4 0.25 26 0.70 6.27 100.0 6.2
6 0.32 32 1.11 5.72 98.0 6.5
9 0.34 35 0.75 6.23 99.5 6.4
13 0.14 87 0.94 6.85 98.7 9.7
15 0.23 53 0.26 6.53 98.6 6.1
18 0.19 41 1.03 6.25 99.5 7.3
22 0.21 42 1.00 6.31 98.8 4.5
25 0.46 32 0.77 6.69 98.7 3.8
32 0.48 31 1.03 7.23 98.4 3.5
E§ “ Bd=exp(-kwv) Sampling site ; 1 : Mapukri,
g ;‘0 : 4 : Pojongkyo,
5= 6 : Chukjonkyo,
£8 s 9 Pdlmal,
a 13 : Shingi,
15 : Tolmakyo,
18 : TanCh’onkyo,
22 : Yosudaekyo,
'o o o2 03 0% 3 25 : Saetomal,
Water velocity(m/sec) 32 . Pokumul.
Fig. 3. Relationship between water velocity and depth of sediment in TanCh'sn,

from 1989 to March 1990.

AUET HEM Aol RitRE ohEat 2 MRUE Rz s Ao (Fig. 3).

Bd=exp(—K Wv)

of 7)ol A Bd= HefEfpziel, Wyve fiiEolth
H), HefEtp Hole el Bind ot fsfREpe s B dnh
st@ BODs} CODgrel RAfhis oh&2t 2ol EiM MHEMES Jetloh(Fig. 4).

o 7)o Y& COD, X BODo|t}
Hl, COD% BOD9 tgpnol whel @malx Auk. KE Hif 53] HYy HHEE et

Y =3. 904 40. 4308X, R?¥=0.9808

W

jUs
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Y=3.904+0.4308X , R0.9808
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0T W& Sy B 70 B0 W0 W0 120 130 %0
BOD (mg/l)

Fig. 4. Correlation between BOD and COD values in TanCh’on, from June 1989
to March 1990.

e Y25.333+0.9606X, R'=0.9700 ths Biel A BODsH CODe 2 fllgikel
. ERE Jdod, 1 fAS gEilisg.
BOD¢} SS3tel Bithe b3t 2ol B
i FERARALR S JEbAcH(Fig. 5).

Y =5, 333+0. 9606 X, RZ=0.9700

a7l A Y& SS, X+ BODeolt},
BN, SSi= BODSe grol #Ehngtel wat ig
pngtct,

2‘0 L.O 6‘0 B‘O 180 1;0 1;0
BOD tmg/t)

Fig. 5. Correlation between BOD and

SS values in TanCh’dn,

from June 1989 to March

KERY 7t BEER
BOD¢} g BARE 2:kTTHY 7#1& 3l e & BW Site 1, 4(BOD, 6.2~6.
4mg/Y e BZ 6, 9(BOD, 5.4~7.0mg/l)o) A= o 7|7}el 7} 4Aistn, Site 13, 15
(BOD, 4.0~12.6mg/l)e &= #A%, 18, 22(BOD, 3.2~3.3mg/l)oll A& YAl o] 454k
o}, a2y Site 25(BOD, 17, 2mg/l)oll M & fEol k7t 54isttl 7} Site 32(BOD, 93, 8mg/1)
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- Sampling site ; 1 : Mapukri,
a w 4 . Pojongkyo,
) . 6 : Chukjonkyo,
o] T 9 . Polmal,
% m 2! 13 : Shingi,
LY R TR 15 : Tolmakyo,
L% 18 : TanCh'onkyo,
22 . Yosudaekyo,
25 ;. Saetomal,
i o1 oz 03 04 65 32 : Pokumul.

Water velocity {m/sec)

Fig. 6. Relationship on two dimensions of BOD and water velocity gradient in aquatic
macrophytes distribution in TanCh’6n, from June 1989 to March 1990.

| Pc ‘
§ | va PN ——
W fpo et
¢
Species ; P .c . Potamogeton crispus, ,% | Hv PE—
V' .a . Vallisneria astatica cd
. . r _—4
P .o . Potamogeton octandrus,
f{ v I-‘Iydrilla verticillata LT R
C.d : Ceratophyllum demersum, e
T .j . Trapa japonica. 0 100 150

Water depth(cm)

Fig. 7. Relaqtionship between water depth and aquatic macrophytes in TanCh’on, from
June 1989 to March 1990.

o = fEo] HistA 2Uck(Fig. 6).

KRR 1@ pAickel BAfRE BW KiEol & Folle TF, o7k, vaHol HAist
™, Kol 35~40cmell M= BFES o) F1L, KiFol @ Holle AL, FolvtE, nhEol

SAAEHE, JKiEo] 90~95cmol A= BEE S oj&u}(Fig. 7).

BOD, COD, SS, DO9} 4o MFE 2y HEHED o7 7lafig e BOD, COD,
SS, DO2| groll Wial A fitfkol ZatA Jetwtont, HALFEI I LEES Mkl st
A vyebgok(Fig. 8 2 9).

Fig. 7914 7Kigol & o) of7]7tel e} Ualzre] G fidtchs Bhol A #HERY HH 2o
Y, Table 1& 2 of7|7}el 7} FAidts #ol= Ao 5fisal &evh. o4& Fig. 8
7 985 ®A =9 BOD, COD, SS 2 DOgkoll thairf ol 7] 7 e BEtE & Mol 72abar, viA
DL fittEo] oFSHAl YEl W] wield.
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S community ; P _c . Potamogeton crispus,
V .a . Vallisneria asiatica

P -
¢ P .o : Potamogeton octandrus,
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BOD img /L)

Fig. 8. Relationship between BOD values and aquatic macrophyte community in TanCH
on, from June 1989 to March 1990.

vaf —O——t
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z
H
E Po o
o
[
community ; P.c . Potamogeton crispus,
) . . .. P O
V .a : Vallisneria asiatica ¢
P .o : Potamogeton octandrus,
H v . Hvdrilla verticillata 0 5 10
Do tmg /1)

Fig. 9. Relationship between DO values and aquatic macrophyte community in TanCh’dn,
from June 1989 to March 1990.

] #

KAERES S Kiel A7l whel B AR S A vy, RIS 22 }
7h ue] THE Kgel sAmst daeiuR et elvithAuRE s —&Fol sfiste, thifdl «
i, T35, X%, B 5 AR #%g a4 2w .

T DOw 0.2~2.3mg/l2 o & fime o 2ed, 53] HgghiA Wa s Hikt
G e Bl AME T smg/lH e e e HHEMHE B £FE T £BoE A
= 7] wW&olet, BOD, COD 9 SS5x o W&o #4 w2 g vepdi(Table 2).

29 pHE 6.7~7.18 velwEdl, Kadono(1982)o] ¢)8td Al pH7} 6.5~9.7, 7
ALe pHAY 6.1~9.79 M el RIFEA A JASEES pHoF 6,7~7.0, 2R UE

& pH7F 6.7~7.12 A9 w5384}

FE S 0.14—~0.48m/sol I, HEREY ZQolE 3.5~9.7cmE FED HEYH ol R}
IEBERBY ES JERA T (Table 3). Butcher(1933)0] g wrze jfiEo] 0.15—0.
3m/sol Aok (Whitton, 1975), RINFE 2 st H BEHFEL 0.21~0.32m/s2 H] 528
BES e
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Kt B8MERES KEY EAED BES MHE & oo (Barko and Smart,
1983), KEMEMWS EHEy SRR ofdel KEMMBESY Mkl ELY HEMHEE o
2} &£ {3} (Pearsall, 1920 ; Mirsa, 1938 ; Moyle, 1945 ; Macan, 1977). 28\ & [®)I|
ftgol M e KL HigmaEge 0.7~1.1%9 #Ble KEmEmisle 2 28271 A

gt #(1981)o o3t Lo Tt A KEMPE] 5Bz THEAA=Y, EILTH
o] FMA A R AM = 12fE0] L#HEEHl 485 765 2 & UAATH

RIS biftel SEHE, A7 7teNiEE, S DA LHE, ch, Tiiel AT EK
2 @Eoddh 28v T #Em MY e e EBETTKE B KtEime BRER &
etk whebA WET FUES & O #wstA #AEsd KEEm SHRRRS ¢ 5 ddn
PR =

shiftEol = KA4fEel 4~5fo g o et Be fEe] nfmstn, Eol W FE
st} BV RS Y AV W Eo RFY BE/E AT AAdoh aed BE #£i79 2
LR o) BrEfHT BAEsthilo]l T L= H&H 2@e BlEes 45Tk IHEK £ %
B FEHEA 3wl KRAERESRS &), EHHEN 7ictd S XA 2 ot

1 £

RIS KERY A BESHY) st 1989F 67 K€ 19904 3H7hR) kAWM S R/E
s, e k4t KE, KiE, #E £ FAEstadch.

L& Rl st ‘th KAEMREWES TH 12/E0lH, EidlA Tk WEH7A
TEHE, NI 7FANBEE, HADHE, UALUHE] EHE A EE A

2. B Zfho ZHA F9 pH(6.7~7.1), ELo +H(Zd &8, 97~100%),
Kt pH(5.7~7.2), EL o HHY S8(0.26~1.11%)2 & R} glolM K4tHme &
fiol &S W A2 oy, BOD(3.2~121mg/l), COD(4.2~44, 7mg/l), SS(4.1~114.
)mg/l DO(0.2~8.0mg/1), KiFE(18~87cm), ﬁ,g(o 19~0.14m/s), K49 Zol(3.5~9.
TemyE % ERIE OIA KAHMHS Ao HEe nlHo

3. %E, ch7I7EAR, UAbRE kiFel ¥ Ro) Hfistn, AAY, BolnE, nEe KiE
o] L X A AT

4. FUET HEFEY dolv IEBEHBEIGRS YWz, BODe COD, BODe} SS& gk
RAtRS rEbW O

5. BODoll thai A ZEBES o 7) 7t el BEE S fiftEol FstAl dehd o, A g 2
HUFES migol FatA Jebo.

6. BODet ffiskol thatdd 2kt 5 #S st el Hfis AxsIAd e KEmpEsS e
R g oA S BHEY TS MES Jehyd.

BOD7} 50mg/l LA L%l DO7Y 0.2mg/l LTS E Foll: kMol Hsamshx et

5 B X R

’?’%TE. 1985. KeRmEMEE, ik, A<, 990pp.
BLEL5 - EIBIR, 1981, WERS KA EAS S BEMYSEBEEE, 114352
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