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Analysis on Characteristics of Aquatic Ecosystem Environment in Junam Reservoir'*
Kyung-Hun Park’, Jeoung-Yoon Seo’, Ju-Han You™
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B Age FEATAY 4, HAE, A FAFHEEE, A ES AR Ao R A E A ¢
EX&?% EAE A% 712AE Alged 1 HHo] itk #+EEA A ?i 1255 (pH) = 8.2~8.4, 31814 A Q
6.0~7.5mg/ L, F-H-EAZHSS)S 10.0~10. 3mg/L %Z 22ZHDO) S 8.3~11.5mg/ L, F212HT-P)S 0.1mg/
L, &% ei%(T N)< 1.2~1.3mg/ L 2 Yebstth H4E9 749 Cd(7H=HF)= 0.47~0.52mg/ke, CuﬁLa)L 7.08~7.43
mg/kg, As(H]A)E 0.22~0.32mg/kg, Hg(+2)E 0.02~0.03mg/kg, Pb()E 6.20~7.45mg/kg, Ni(H7Z)E 32.80~39.70mg
/kg, F(E24)E 513.0~543.0mg/ke, Zn(o}d)S 137.0~140.0mg/kg O 2 YEb o, Cr(67125)e AEH A &gt}
A HEFHFEEL 3 574 9% 26TJr 334 39% 4327WAP) 9= Ao R o, AXA P FAFE=
A HFESB)E 255 UERT offi 83 14508 Yl on], A o s2 &8 29 4%%%34
T 2ol RdTh AN 283} 425 56F 10FF 6WF 5 F 63T o R AIER o, e e 38%
(60.3%), F-AAEL SEFI(7.9%), FiAlE o ﬂ**%-fi— 7F 108 F(15.9%) 2 HERE
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ABSTRACT

The purpose of this study was to offer the raw data for conservation and restoration of aquatic ecosystem by
surveying and analysing a water quality, sediment, benthic macroinvertebrate, fish and hydrophyte in Junam
reservoir. In the result of analysing the water quality, pH was 8.2~8.4, 6.0~7.5mg/ ¢ in COD, 10.0~10.3mg/ ¢
in SS, 8.3~11.5mg/ ¢ in DO, 0.1mg/ # in T-P and 1.2~1.3mg/# in T-N. In case of the sediments, Cd was
0.47~0.52mg/kg, 7.08~7.43mg/kg in Cu, 0.22~0.32mg/kg in As, 0.02~0.03mg/kg in Hg, 6.20~7.45mg/kg in Pb,
32.80~39.70mg/kg in Ni, 513.0~543.0mg/kg in F and 137.0~140.0mg/kg in Zn. Cr®" was not detected. The
benthic macroinvertebrates were 432 individuals including 3 phyla, 5 classes, 9 orders, 26 families, 33 genera
and 39 species, and the ecological score of benthic macroinvertebrate community(ESB) was 25. The fishes were
8 families and 14 species, and the invasive alien species were 2 taxa including Micropterus salmoids and
Lepomis macrochirus. The hydrophytes were 63 taxa including 28 families, 42 genera, 56 species, 1 subspecies
and 6 varieties. The emergent plants were 38 taxa(60.3%), 5 taxa(7.9%) in floating-leaved plants and each 10
taxa(15.9%) in free-floating plants and submerged plants.
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WA o] FIS FHel FE ol TV Wil
2 A SHE 918 B AFATE AdEgl e, of
E9] oF 70%7F AHAIQl As Ak AH9-o] 5 4%
=S ML 598 dRE ) ArAE 8% AldE
ATH(Yoo and Park, 2007). @822 &85 &
AFA = A ATA, FRAFA o FRE AAF ] 9
W, 354 B Adeitt FhA 53 gk o
o] FAA FYETE THt A VIsolA T4
oS gtk 3 S5 gt X5 Tt AAE] Wi
of A AR ks sk Ao E oA A 7HA] 7}

O

2 2o th(Lee et al., 2010).
% FRASAE O AEAL0] A4 % Bxa
AGUE B Qv FAE S A S AaE

&
oA ZA AErhdd ) Aidol Fom, o9&
s}, AEAAA AT, 35324, 54 9 dagelold A
T T relgk 7158 7HE AEAl L & 4 Qi) ol gt
FA= FAAEY S GEs T ESS 7 e
H, o]yt B¢ 7dE &% AHE FAeta 71
AWFEgo] opd Fito] ZtEUAAL A EAGT] o)
= NE S 7} Y(Semeniuk and Semeniuk,
I FAE UL AL A A S A o]9)S A
o Wk ofue} S de o] o] Fag et
&2 &= 5938 AJEiAlo]tDixon, 2005). £3] A&
2 AeAeF 2] kgt fo] Exsta Qi
2 EAdo] 2] wiid o5 By 54
B A7F A= ) F4 F3E 34 AT5ES
A B A5A(Kim et al., 2010; Yoo et al., 2012),
A EA(Yeum et al., 2010; Chun, 2011), 222H52](Kim
and Han, 2005; Lee et al., 2009), ¢1¢H5%](Park, 1999;
Park et al., 2010) & ThFet 34, W 58 3 A7)
Zleg=lo] gt
Tev FAE AREA, SR oE AdE 7P A A
Aot #A 1719 o]olel] ofaf miHE = EAR Q1AE
Row, 1 Az, BE A F 7 d2E A &
37 H 9 tHAmezaga et al., 2002). WEFA FA]9] HA
7} 548 fleiAE vkt IHolA A ool e
bl 1 F F83 Ao] FAEAl digk SAdol) A
28] FAH B FAE 7 AT S A e, A
Al AE FA A9 A A2 E(Choi and Lee,

Al tlo |
%

1987), +4132(Yoon et al., 1989), o] 72t A4 &5
#] 3% E(Cheong et al., 2004), ZZTE(Lee ef al., 2010)
ol FAENeH, A FH B FEHE(Lee
and An, 2009) 77} Lo thi-E AV ERA| ] A= doll
HAE Aol FHsH Aol IRIHA g A A
o] AT ATEo] AL T AL vEs
Zdelelth webs] B A= FEATAY 74, 5=, A
A QT FEE, o, FAME T3 22 FAEHA
o] thFst e AEdl tal FFA R FAste] FEA A
of SHAAEA B B Hdet FHE 9% 7| 2AE A
ol 71 HHo] 3l

2

T
1. A gA

FaATAE A w5l fAAEH, Hixe 59
35°18'46", E7 128°39'55"0|a S FHAK271m),
AW AKH566m), T-F4H433m), WLAH300m)S] A WS

AE= AR 192090 S8 EE el AYE
F2PA whEolil QeS8 Ao, A4 o
FE AN AAso] MAske Sed Ml FEH G

s

4

11— O

Aol FEAFA7F fIAEHH, o] 58 A
wo] Ealgho] o] Fo|xItk(Figure 1).

TEA A o] ditdstS A A, F9HA 3,510ha, H
2 403ha, AIZATTF 5,132,000m', 4153 14,358,000,
THEH 2 299ha, T4 4 373.8ha, Aol 3,165m, ¥
o] 8.7mo|H, T EX|o]&2] 79 = 1,335ha, B 378.8
ha, #}=¢ 338.9ha, ¥4 7.7ha, ¢Jo} 2,235.5ha & i
dokel FAA7F FAE Qi

3k 5
2 om Qo E HHoR AIATA, PEL FRAF
o

;

R FEAGA = Y b A7 4H] oF
&, AAA, Holewd T ¢2d 27 MAREE 7

oﬁ:}
A3} wgo] 7FFE I e AdE o]tH(Jang, 2005).
2010 A 7] 710k 75 7] 1457C,
= % 10.9C, Hd s
64%, HitTE 1.9%, F AT 1766.9mm=A|(Korea
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S 67) A, FAAEL StI~St.117H4] BE A Ao
A ZARS AAES THFigure 1). FEAFA Y] SHEA
AT SEAEL 2000 59, €0l ZA 23]Z, AXA
FHFNHEE 2 ofF 2Ak= 2009 5€, 8¢, 990l 39
At on, AT AR 2009 59, 7Y, 84, 94,
20101 697} 10€e] 63]o A* Gt TH Table 1).
TFHALARES Fa0l 25 5 (pH), 31314 AtAhe T

St \ | (COD: chemical oxygen demand), =2 %SS: suspended

N
E2egsse | Sannam resdrvolr

solids), &EAAEH(DO: dissolved oxygen), ZS1%H(T-P:
total phosphorus), 2 2~%H(T-N: total nitrogen)= 43}
gom 47 7]5L National Institute of Environmental
Research(2008)¢] #|A|gt 7]ol whe} 371819,

222 FF=H(Cd), T-2(Cu), H12(As), 67F1E(Cr"),
F2(Hg), F(Pb), UA(Ni), E2(F), o}1(Zn)S 463
on, FAWHE ESQATAHAITYHA F=ako] 83}
Aok EAES] SAHGEE A7) Sl Park(1996)0] Al
otsl EoFQ 1 4~(SPS: Soil Pollution Score)E AHE-3}51
ou, ofgje] FAS A&sto] AEslqleh gk 4 S5
9] B A9-217](Tvi)> Ministry of Environment(2003)
Dongpan reser¥oir o] AAIEF FH=H 1.5mg/ks, T-2] 50mg/kg, WA 6mg/ke, T
£ 4mg/kg, '3 100mg/ke, 67+2= 4mg/kg, o} 300mg/kg,
U7 40mg/ke, E4 400mg/kee] 7)ol whgkeh

1,000 .
Yai =4 : SPS = Z C]bj;:l X100 (i: T8&52L9=4, Conci: 2+
Figure 1. The location and survey sites of Junam reservoir TEE T, Tv: 2t T559 EYLd $8719)
(Source: Provided by Changwon-si in 2009)
2AEFE A% 3008 29 457 A e Ego] ©
Meteorological Administration, 2010) Th& WS A] W H T} oE x4 200~3008L 355 AYoR 45F AHHT}=
g 7% ENS A3 9k 2 29 100~2008> 257 Aoz B o] $-7
wo] BEQF AHjel AHAFe] a7H= A9, 1008 vkl
9. ZALEA 155 A9 B dash #|Ho|ti(Chang et al.,
2003).
AR S B 1) ARS Agsel 2Adgom, A AN dRTEAFER Ae FEASAY 44
M FAFYE 5SS S, St4d, St.5, St.6, St.8, St.10 & Dredge net(30x50cm, 85 0.2mm)ZS AR-3F o
5 67) Aol A, o] 7= St4, St.5, St6, St.8, St9, St1l  AFAE FYEE AF L SRHASR| 9} AAHE 29

Table 1. The survey time of aquatic ecosystem environment in Junam reservoir

. . . Benthic .

Time Water quality Bed sediment macroinvertebrate Fish Hydrophyte
May, 2009 © © © © ©
July, 2009 - - - - ©
August, 2009 © © © © ©
September, 2009 - - © © ©
June, 2010 - - - - ©)
October, 2010 - - - - ©
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T4 A = Surber net(30x30cm, W& 0.2mm)S ©]-&-3}4
°F 10cm Zlo]& 33] RHEato] YISl v AAAHE T Az 2 gz
wate] AR AFE HES dolA 10% 2T
o7 AT F APAR ukste] AA AT A (Olympus 1L.+4
SZ7)& ol&ste] #AsIqlTh. A NPFFHFEES] &
-8 McCafferty(1981), Kwon et al.(1993), Yoon(1995), FEATA Y] FHE BAS Ad) 7 g5 H9E A
Won et al.(2005)& Zarste] A AXd o2 W, $20l 2 (pH)= 8.2~8.4, 3F8H4 Qg

FEEa ol &S A 4] Wt s
T2 AMA 85552 AEHS4<] ESB(Ecological
Score of Benthic Macroinvertebrate Community)S ©]-8-3}
o] #7158}t The Ministry of Environment, 2006; Lee
et al., 2010; Lee et al., 2012). Sit i 32 3 %
T 3, giv NEEFT] 3EE HeE YEhaL A2

o}2)o} .

6x6mn), ZN(EE 4x4mm)S
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A FEHATA UF-E g e R s1glom,
AF FUT TH 5 o= 333
Ao A Bl 7hEdt T2 A4 A=
Aro] ksl A de] H9-
Zaelg olgste] A F G Gith. A ES Lee
(2003)7} Ku et al.(2008)9] #&< o]8-3lo] 5743130,
BS54 71= Engler(Melchior, 1964)2] AAZS whgit}, 424
A& A4 E = Kim and Lee(2003)9] 315 Efj=
ArAE, FAAE, S E, AFAER st 24
SITE A 852 A (A BTV T A=
I A A s]F ARl sl 48 H(Ministry of

e
1
>
e
:[11

= 71Astdom,

N

PN
Aol Zlan

(COD)< 6.0~7.5mg/ L, F-fr=2%HSS)< 10.0~10.3mg/ L,

SENATHDO)S 8.3~11.5mg/ L, FQ1%HT-P) 0.1mg/ L,

ZALTHT-N)S 1.2~1.3mg/ L 2 EA 5 cKTable 2).
DOE F5AEo] AFsh=t 247t 2 Ho %7 v

woll wg- TRk JIARA 7] FolA fdHAY A4
=9 ARG Ao UM, FEAEe S5l 9
¥t (Moon er al., 2001). 53] &0k 22 AL
Zie] GaEshtg o 2Tt AX IS v
& 5 =TI(Lim er al, 1999) ¥ A9 FEl= FEal)

w o] SR Aol = A7 ¢l Aoz Az
T-PE= F5gsd WE Fof v57t FYE & EY
ARt A i EE 548 7HItHRyu et al,
2011). T-N-& @A o] iAo s = 424
EARA AloY FE9 wjdE Tl o] FiE] e
, FAGsks TAATE Y9 F sholal o]E5o] Tk
TUHEHE 2/ digoz HAsH Ho s f
121K Park et al., 2006). FHATA9] 45- T T
A, FAL FAA Gol EESIL o, o]F A4
Ae= QA7 FHATAR 4, A 0E Y
7] wiitel] FddshEA) f@de] ot ) wet
FS PR Y FAEA RS AF40R
A FH EX|o] & A gk A =
Aolt}.
A5 %=+ pH 8.3, COD 6.8mg/L, SS 10.2mg/ L, DO
9.9mg/L, T-P 0.1mg/ L, T-N 1.3mg/ L & <1t} o=
Table 1914 AAS S0 A3 7)ol we} 4885
H, COD®} SS+= “¢fF W, DO v~ £5, T-P+
O U, T-NS ‘U o 2 Yehd FEA A= w9
&7 Arl FAAHE Uehle= AR ddEnh v
gho] Y9859 FAV|EL ST AV|EY s dE
7 BT 4R ol Q7] WEol(An et al., 2006) Yo g

O,

>~

al

o M x 30 . off
oot

Nﬁ’i'jg

|

\#

Environment, 2005; Korea Forest Service, 2008). 6 =T
Table 2. The analysis of water quality in Junam reservoir
H COD SS DO T-P T-N
P (ng/0) (mg/0) (ug/0) (ng/0) (mg/0)
Ist 8.2 7.5 10.0 8.3 0.1 1.3
2nd 8.4 6.0 10.3 11.5 0.1 1.2
Mean 8.3 6.8 10.2 9.9 0.1 1.3
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2. 98 &

HAE] 5 H9S A EH, 7= 0.47~0.52mgkg
Cu(-2)) = 7.08~7.43mg/kg, As(H]lA)E 0.22~0.32mg/ks,
Cr™(67H18) & AEHA &kon, Hg(FL)E 0.02~0.03
mg/ke, Pb(‘H)E= 6.20~7.45mg/ke, Ni(H2A)= 32.80~39.70
mg/kg, F(E4) 513.0~543.0mg/kg, Zn(o}<h)S 137.0~140.0
mg/kg S 2 YEFGTHTable 3). H&%% Cd 0.50mg/ks,
Cu 7.26mg/kg, As 0.27mg/kg, Hg 0.03mg/kg, Pb 6.83mg/ke,
Ni 36.25mg/kg, F 528.0mg/kg, Zn 138.5mg/kg 02 Q1S
o e BEAEHU

EGL@HTE AMEet] EYL

dEe e A,
Cd 33%, Cu 154, As 54, Hg 14, Pb 7

Zn 467, Ni 914, F 1323422 Yelgton, ] So] % 3
AE 330 08 EAEA o) L9 H H]MHE
W, 3007 o]4ke]7] Wil 455t A G o Feluo] 3
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= 334 39% 4327Hxﬂ7} =
FHNoH, SgFaio AT 15, A4
O 5413, Wl%%ﬁ'— % #7217
15, $572 29502 ZAMEQITh Ao st r,
A5 148(35.9%), =HAE 105(25.6%), 555 4
F(10.3%), &5 7]bE0] ZF 3E(7.7%), T E U5
2%(5.1%), SAER-GAHYE L | Eo] 15(2.6%)=
UEFHTH Table 4).
A4 FskS A EE, Stl, St4, St.5, St6, St.8, St.10
oA o], AT ol7t 7 wo] A en, 1

N o of
flo Mok e

Table 3. The analysis of the bed sediments in Junam reservoir

cd Cu As cr’” Hg Pb Ni F Zn
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Ist 0.52 7.43 0.22 ND 0.02 7.45 32.80 513.0 137.0
2nd 0.47 7.08 0.32 ND 0.03 6.20 39.70 543.0 140.0
Mean 0.50 7.26 0.27 ND 0.03 6.83 36.25 528.0 138.5

Table 4. The species composition of benthic macroinvertebrate in Junam reservoir

Phylum Class Order Family Genus Species

Annelida Hirudinea Rhynchobdellida 1 1 1
Mesogastropoda 3 3 4

Mollusca Gastropoda Basommatophora 3 3 3
Pelecypoda Unionoida 1 1 1

Crustacea Isopoda 1 1 1
Odonata 6 12 14
Arthropoda Insecta Heniptera 7 8 10
Coleoptera 2 2 2

Diptera 2 2 3
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2ol ZAlEaet, 49-do] T £oE UERon,
St.6, St.8A= HE2ANT 4 :

FHATA A A8k 1289 FdES o83t ESB
AGE AbEe Ad) 25+1.012 UELTE o] 34
ojAste] AR, 34 ke A, =
2, AT ANETFS, FATEL

Homl, $EBEAD BAAE BEREY on 2

Jr
u!
i
il
32
ix)

Ak FaATA19] ESBS 71EF A421)] ESB9} H L
A, TS = 3(Park et al., 2007), AT E 9+5.43
(Lee et al., 2012)= e} FHAFA|7} o] A9 HTh

AR o7 k3l A AL 7HA 1 ok AztE T
el AR ] Folis AL 574 Se) v
g5o] s FE3H glov], $3} HHEo] 095
$17] diol] G5 olgol me welAHE FHeA BB
B4 SAHEEe ok Aoz Azt

2) oI5

TEHAFA Aol BolH o] 7= 83} 14502 e}
wom, JoIrt A F F o 42.9%5 AA|Ete] 71
kil 1 thSo] AAHTEA oF 143%2] Aoz BA
HAtKTable 5). 2003 o]F FAMAIES wBH Jojs}
(37%)7} 7V Broer, 1 thgo] A2 (18%)7F &
TH(Cheong et al., 2004)3L K 315}aL Qlo] S ARe} k7
o] xpol= WASIG oLt o ] Wisk= A4 glokar Azt

Table 5. The list of fish fauna in Junam reservoir

Vé%‘ ol St.4%} St5ol A g0, vl e,
=% %01, St6 Sz, oHEE--E, A4, St.8
7HeA], Bol, FEA) Sol, sto= Boj9f Yoir}, sl
SRz, FFE-Eo] wol HEHUT
*ﬂﬂ%ﬁ]ﬂ%ok*ﬂ%ﬂ%ﬁ 2Yu) 9l HPESE
yz Yepgt), 29u 2 19739 vEelM HxE =Y
gto] Bds, B Wid o]F Sguet Al &4
7} 5570 Zd3th(Lee et al., 2008). ok FE9-22
Hu ko] Fp ol F 0 1969 E o RAE AU
S A8 =9 F S uiE A FoE s wRe
ob X U H4s e, sy B
ZolFol Bl ol THAE, FATF, o, XS
E2ste] BEAFO s 2yt Sil‘:}(Byeon et al.,
o

_94
L
ke
L

—u

|

o 1> flo ¢

i)
i)
>
Jz
A

ﬂﬂ

1997). W2 of2]ak o] Fo] FHATAl $HT A
EfolEe] 2W2 A2uy] i) FANREY nAL
e o) 5o] i A%H] A4 o] o]FolAok &
Aol

FUAGA FANEF 2L 285 025 56 101F
63 RERESEEE

>

Scientific-Korean name

Scientific-Korean name

Cyprinidae J o134}

Carassius auratus Linnaeus “5©]

Cyprinus carpio Linnaeus %]

Pseudorasbora parva Temminck et Schlegel #5-©]
Rhodeus uyekii Mori Z}A]%5-¢]

Squalidus chankaersis tuschigae Jordan et Hubbs %27l
Squalidus gracilis majimae Jordan et Hubbs 717
Cobitidae 715571

Niwaella multifascita Wakiya et Mori 4~5-1]7*2]
Bagridae W|7]3}

Silurus asotus Linnaeus 7|

Centropomidae Z A 7}

Coreoperca herzi Herzenstein %]
Centrarchidae 773-$-% 7}

Micropterus salmoids Lacepede 918l
Lepomis macrochirus Rafinesque 3}%-5-9-8
Gobiidae 35-0] 1}

Rhinogobius brunneus Temminck et Schlegel 2o
Belontiidae 3407}

Macropodus chinensis Bloch WE%-¢]
Channidae 7}2-X]3}

Channa argus Cantor 7}&X]

Table 6. The composition species of hydrophytes in Junam reservoir

Class Family Genus Species Subspecies Variety
Pteridophyta 3 3 3 - -
Angiospermae

Dicotyledonae 13 17 25 -
Monocotyledonae 12 22 28 1 5

Total 28 42 56 1 6
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34 3, RPAET T AN EAS 133 175 25
1AE, SAGA S22 123 224 28F 10k sHToR
AL QB Table 6). wFu7F 7P B2 9] dh= v
9 8EF(12.7%), WA TEF(11.1%), AebEd 2
A2T} 7 4RFA(6.3%) 02 A A

A AL A9 St vhE, vive], mFolgdd
, BE 5, st2e o, st wedel, 549 E 5,
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Table 7. The types of hydrophytes distributed in Junam reservoir

Type Emergent Floating-leaved Free-floating Submerged
Taxa 38 10 10
Ratio 60.3% 7.9% 15.9% 15.9%
Table 8. The list of ecologically important species in Junam reservoir
Scientific-Korean name Habitat Life form Remark”
Persicaria amphibia (L.) S.F.Gray =o]%]° Waterside HH EN
Euryale ferox Salib. 7HX] 1% Water HH VU
Utricularia vulgaris var. japonica (Makino) Tamura =2 Water HH VU
Sagittaria sagittifolia subsp. leucopetala (Mig.) Hartog i Waterside HH DD
Hydrocharis dubia (Blume) Backer A+2}3%" Water HH LC
Ottelia alismoides (L.) Pers. &2 70]" Water HH LC
Acorus calamus L. 73" Waterside HH LC

*UCN red list
BThe rare plant designated by Korea Forest Service
“The endangered wild plant designated by Ministry of Environment
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Appendix 1.The major fish fauna in Junam reservoir

Carassius auratus

gy

Lepomis macrochirus Micropterus salmoids Coreoperca herzi

Appendix 2. The major benthic macroinvertebrate in Junam reservoir

Radix auricularia Aquarius paludum

Ischnura asiatica Ranatra chinensis
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Appendix 3. The list of hydrophytes in Junam reservoir

Scientific-Korean name

Growth form

Marsileaceae U712}

Marsilea quadrifolia L. |7}

Salviniaceae AJo|7}2)3}

Salvinia natans (L.) All 2Jo]7}g]

Azollaceae E7I72]% 3

Azolla imbricata (Roxb.) Nakai =7|7-2]%

Polygonaceae w}t|Z3}

Persicaria amphibia (L.) S.F.Gray =%

Persicaria conspicua (Nakai) Nakai ex Mori 2£¢1%]

Persicaria hastatosagittata (Makino) Nakai ex Mori 717]7*2]%A]
Persicaria hydropiper (L.) Spach %]

Persicaria japonica (Meisn.) H.Gross ex Nakai 2122o]%)
Persicaria maackiana (Regel) Nakai ex Mori WEr| -2 HA|
Persicaria sagittata (L.) H.Gross ex Nakai "]72|%A]

Persicaria thunbergii (Siebold & Zucc.) H.Gross ex Nakai 1'v}2]
Nympaeaceae 537}

Euryale ferox Salisb. 7}A|Z

Nelumbo nucifera Gaertn. 1%
Nymphaea tetragona Georgi ¢
Ceratophyllaceae 5oJn}53}
Ceratophyllum demersum L. 5-v}&
Cruciferae 4A}3}3}

Barbarea orthoceras Ledeb. U=1d0]
Cucurbitaceae 23}

Actinostemma lobatum Maxim. 57
Lythraceae H-*Z3}

Rotala indica (Willd.) Koehne v}t]Z:

Trapaceae "}53}

Trapa japonica Flerow Pl

Haloragaceae 79| &3}

Myriophyllum spicatum L. ©|2=5Al7]

Myriophyllum verticillatum L. &A1)

Umbelliferae 2+ 7}

Hydrocotyle maritima Honda A13]49}o]

Oenanthe javanica (Blume) DC. W|U-e]

Menyanthaceae Z3UE3}

Nymphoides indica (L.) Kuntze ©]2]<1%

Nymphoides peltata (Gmel.) Kuntze =302 14t
Scrophulariaceae &4H3}

Limnophila sessiliflora (Vahl) Blume T<}2

Veronica undulata Wall. E3 7=

Lentibulariaceae %33}

Utricularia vulgaris var. japonica (Makino) Tamura &%
Campanulaceae =323}

Lobelia chinensis Lour. 37 4

Alismataceae B A}

Sagittaria aginashi Makino X

Sagittaria pygmaea Miq. =V

ofl

=

Emergent plant
Free-floating plant
Free-floating plant

Emergent plant

Emergent plant

Emergent plant

Emergent plant

Emergent plant

Emergent plant

Emergent plant

Emergent plant

Floating-leaved plant
Floating-leaved plant
Floating-leaved plant

Submerged plant

Emergent plant

Emergent plant

Emergent plant

Free-floating plant

Submerged plant
Submerged plant

Emergent plant
Emergent plant

Floating-leaved plant
Floating-leaved plant

Emergent plant
Emergent plant

Free-floating plant
Emergent plant

Emergent plant
Emergent plant
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(Appendix 3. Continued)

Scientific-Korean name

Growth form

Sagittaria sagittifolia subsp. leucopetala (Mig.) Hartog B&
Hydrocharitaceae A&}

Hydrilla verticillata (L.f.) Royle 7174%
Hydrocharis dubia (Blume) Backer A&2}&
Ottelia alismoides (L.) Pers. =47 0]
Vallisneria natans (Lour.) H.Hara WAFZ
Potamogetonaceae 7} 3}

Potamogeton crispus L. &%

Potamogeton distinctus A.Benn. 7}
Potamogeton maackianus A.Benn. M-$-7}2)
Potamogeton malaianus Miq. H7}]
Potamogeton octandrus Poir. °l|7]7}Z]
Najadaceae UAF223}

Najas graminea Delile WA~ Z

Najas maring L. TR~

Pontederiaceae <743}

Monochoria korsakowii Regel & Maack &7+
Monochoria vaginalis var. plantaginea (Roxb.) Solms &g 7]H]
Juncaceae ZEI

Juncus effusus var. decipiens Buchenau =%
Commelinaceae T2 3E3}

Aneilema keisak Hassk. A&

Gramineae H 3}

Beckmannia syzigachne (Steud.) Fernald 7}¥]
Echinochloa crusgalli var. echinata Honda &3
Isachne globosa (Thunb.) Kuntze 717
Leersia japonica Makino W=7 &

Phragmites communis Trin. 2

Phragmites japonica Steud. e E

Zizania latifolia (Griseb.) Turcz. ex Stapf =
Araceae A%

Acorus calamus L. 73

Lemnaceae 772 %3}

Lemna perpusilla Torr. 7072

Spirodela polyrhiza (L.) Sch. 7|7-2]%t
Typhaceae F-E3}

Typha angustifolia L. o171 F-%

Typha orientalis C.Presl ¥-&

Cyperaceae A}23}

Eleocharis kuroguwai Ohwi <7l

Eleocharis mamillata var. cyclocarpa Kitag. =X 70|
Scirpus triqueter L. A|E3120]

Scirpus wichurae var. asiaticus (Beetle) T.Koyama H-&3130]

Emergent plant

Submerged plant
Free-floating plant
Submerged plant
Submerged plant

Submerged plant
Free-floating plant
Submerged plant
Free-floating plant
Free-floating plant

Submerged plant
Submerged plant

Emergent plant
Emergent plant

Emergent plant
Emergent plant

Emergent plant
Emergent plant
Emergent plant
Emergent plant
Emergent plant
Emergent plant
Emergent plant

Emergent plant

Free-floating plant
Free-floating plant

Emergent plant
Emergent plant

Emergent plant
Emergent plant
Emergent plant
Emergent plant




