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Abstract

This study was carried out to obtain basic ecological information required for wetland restoration in Korea
where wetland is very deficient. To arrive at the objective, we collected the basic ecological information for
wetland restoration in four Doombeongs located on Goesan of Chungcheongbuk—do (province), central Korea
where maintains relatively integrate feature of Doombeong. Synthesized horizontal distribution of vegetation
based on vegetation established naturally except that established by artificial interference, Poramogeton distinctus
community, Spirodela polyrhiza community, Sagittaria aginashi community, 7rapa japonica community, Scirpus
triangulatus community, and Sparganium japonicum community, Persicaria thunbergii community, Juncus
eftusus var. decipiens community, Ludwigia prostrata community, Humulus japonicus community, Persicaria
nodosa community, Miscanthus sacchariflorus community, Phragmites communis — P, japonica community, and
Scirpus radicans community, S. gracilistyla community, Spiraca prunifolia for. simpliciflora community, and
Rosa multiflora community, and Salix koreensis community and Acer tataricum subsp. ginnala community
tended to be established in aquatic zone, herbaceous plant dominated vegetation zone, shrub dominated
vegetation zone, and tree and sub—tree dominated vegetation zone, respectively. As the result of DCA
ordination based on vegetation data collected from several Doombeongs and their surrounding areas, plant
communities tended to be classified into aquatic, wetland, and riparian plant dominated stands. Spatial niche
and species composition of major plant communities composing those stands were suggested as the reference
information for creating ecological pond as a type of wetland. Further, the importance of wetland and the
necessity of wetland restoration was discussed based on functions that the wetland displays.
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57 (wetlnde 974 FE ARHOR 48 AUE ¢
AJo}eAl, 6] 1 Aol 44 Ado] A e
ettt (Cylinder et al, 1995). 5Al= A (terrestrial
system)@t 424 (aquatic system) Apo]2] 4EF2] Holx|df
(ecotone) 2A4] (Cowardin et al., 1979), FHY=7t &2 A
Al (Mitsch and Gosselink, 2000)e]|c}. ESH 5= A LA
oAl FFEHo] 7HF FHot Aido] =2 AHAR
AE glew, oy 742 AHA 715e AlEchs AoR
oA 9t (Mulamootti et al., 1996).

S AHA R B 4] FoForA Eo] EA A
A2 FAHoR Fa% FAof Bt ¥eF (Convention
on Wetlands of International Importance especially as
Waterfowl Habitat; The Ramsar Convention on Wetlands)
2 19718 o|ske] Aol A AZE =T, o] FefolA &
2ol Tt Hol= Hlw A ZuA AREE T Utk gAFE S
o AE 13 ollM= AFAH & JAFHolE, ITHolE

AFolE, B4olE f4o0lE, T, 714 B2 doolE,

Hr
I N oy Y me

2 A 54 6 mE 9A g A5 A9 TP .
4, g B SAE SA2 FASHL Yk B3 A2
1ol A A QG ¥t A, Teln A el A
9 A 6 mE zHsHE sE @A G2 2t Yt
Tl Foi, A, AR, B BAA, AGA, 25 5

ol
-

I e e AdF5A (human-made wetlands) 2 E5%
I Aot Mitsch and Gosselink, 2000).

o™ 909 =0l =2]sto] AHEGE FAFF ol ot A
o= ¢ FHLst] £ 6 m7tA Y] FFHA AR Y
S FAR B2 o} vhHo|, Cowardin A|A (Cowardin
et al, 1979 =4 2 m7HAE 549 AR B T 9]
AL A2 & (deep water) 2 F-&-oto] FAFF o 2§t A
olof ApolE Hola glom, FAHA ] thE AAA, &
W A2 A (riparian habitats), 42 & (deep water) #|
o, 283l JIFFAE ZFA7IAL Qe

Suhate] FAEAY (19994 298 82 AA) A2x 1
FoAe G, 71 e G4 978 e GAHeR
I 829E 91 e A9e=r WESAY dUdEHE T
ekl Aojstn qlok. §HH, Fx 230l "WEEA
2 2 &2 = A ¢t e & ) B A& (< st
T @) 59 AYE e Holsta ot

SEuet FAEHAH] 7zl GEH o] HA]= 5l
ot (A%h<5A] (coastal wetland)@F WH<5A] (inland wetland)
B FELE 5 Jon, UsEA= f3 "t stEA
(estuary wetlands), 8F5A] (riverside wetlands), 5Fd Hf
S5 A] (back marshes), 4Z]5 2] (mountain wetlands), 4
3 (lagoons) ¥ 71} (=, AAH, 44, 54 2 +
Ba 4 9ot (Kang et al., 2010).
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Fol Aa, & stz g3l Ho] glo] AAFA Ee A

i

(d

SREAIEE A19A AH2Z, 2017

(natural lake)7} H]w & A2 Holn|, BEx2|AE YHA]Ho]
S =Elo] Qltt. S (lagoon)+ FAEZ A A 2
A SojIot A def Bxsta, w42 (back marsh, back
swamp)®t T2 5 TR AL AAEE Afolo] Hol

fr =

B35} 7 Qlrk SFAS (river—bed lake)= St (fi[iy) WIS}
ARt E3te] T} olfol Ag BEE ] QL 4] FA 2=

tierit 8=, A FARE, AT @E5A vkt 425
250] MEA AT tt (Korea National Arboretum,
2 it o] Asioks FH O ofijte]
of WA= 1, WA, Ref A, SHAY T vkt At
d5AE°] Atk Ministry of Environment, 2013).
Sl FAAQ 2 WAL mpofsiE He A
7F QAR B R sfFAtR o] Ago) w2 auhet
Ol YEHA = 491 kireldl, si¢tEA= 2,393 kite]l EEteh
(http://www.me.go.kr).
=2 W 5~6de] 7175t Byote E4T AR B
W7l F weo] AAV7R] 3~4708 BHe B AL
5~10cm ZolZ T4 =7 ot &Itk (Song, 1997). ©]
oF T2 =2 FAXET TH5A FHA AEo] A AR
- o] A4t ofU et gH A, AAA, 2314, 424 7]
T £EA3 9 JlxxAdn 22 $79] VS 3T

o} (Spelleberg, 1994; Kleinhenz et al., 1996).

YL =0 AR F2 A5}57) fof 1hek 2o
A webA 1 25 87 Aets tom AY EYE
WA & 7hre] & 2ESHL 7he Aole WSE
Saote] = A&A Fad d&FE sh= Ftolth. 59
2 9Her ZARHJMAT 24 Fole A A
TAA F29 B4 M5k e S8t AHA 33t
olh. B3l W F=o| o 10%8 AAoHe wA7} ko
Agd Z& 135t (Ministry of Environment, 2013)
=o] 2 7HA1 e AHA £42 Holed: Fa%t
AEE AT & s Aoz 7|ddrt

Y digt d++= FY9 59 EF Kim et al,

2011a), 9 ¥ 484 B4 € SA44EY 984 HE

b) 2231 87 EAo] AE 2 A
Z 249 uxE dF Kim et al, 2016) 5 7|2437}
o]folZ H} 9t 1Y 1 ARE £2 BY ALoA
AET A= o]lFofAA] Tt

2 Qe $A7h A $E Setete] @UA 47
go] 275 72 A 4RE drv BEE T2 9
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e zAte] ettt (Fig. 1). & AFolAE 549
4% 717t 4 A, B, C % D2 7Eskdeh £ A%t B
E AR 97 = Abolel] SIAsHRL dlek. £41L 1 m o]
g2 24 g, Aset §EEs AEY

= T B Afolof| XISt} F= =of] XE P A
Q FHI ZpolE Holx ok F METE= A5l 717t
9 49 ¥Eo] ARt o] & AstrE HEdTs FHE
Fska Sl

2 AFE Sl AAE 82 FAEY] 54 /3 B
AA (Ramsar Convention Secretariat, 2006)°] W=, I}
A sAHEo2 AHEE di= Man made—Agriculture—Farm
ponds, small tanksE YElH= ZE 29 st 18
U 52 5YE02E AR ga AARE ZFA
SR 53 Q= Ao=A Inland-Palustrine—Permanent—
Emergent—Permanent freshwater pools and marsh& L€}
Wi ZE Spol siEsich

tH, EHol ittt =y AFtold TR 71 (Kim et
al., 2011a)°l 27319, A9t BE= M%5d 121 C¢ D&
A=HSZol szt
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£ AAst AYZAE AAISHIE. A EARE 2003 5
AEE 99 Atole] AZAtE]eHY W (Braun—Blanquet,
1964)& A-gsto] hstqleh. Aeves ¥ & 242 H
5t7] §18 DCA (detrended Corre— spondence analysis)
Adds A8stArt. SHE A RN ZHEe mEA
2= 1 Agel Yed= Aog& B9 53 ges Hg
3 HA EFFY] Foll Wit 2t Fo) A gteg g
%94 (important value)2 Atch, o] FA A EEH =
5% olste] F-& ALstArt. A& A2 Lee (1985),
Park (1995, 2001) ¥ Ryang et al. (2004)& wch,
2ol M43 PC-ORD (Version 6.05 McCune
and Mefford, 1999)€ ©|-83to] 3o}t
AR FHE 7HE2EY 2 m O fRAE A
A)SkaL 71 Qo] E¥ste AAYC] T EASlsto] 244
= AAE 95 5 U= 1A A
=1 I m A9 AZE AES & 1 QH
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Fig. 1. A map showing the geographic location of four Doombeongs investigated.
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3.4 1 SHAE ATt 9 HEYRFeoR ool 1 A
Aot 2442 RS SAEYS S dxAHAER &
3.1 AlMo| Z7kEiy WHos &8 o S Aoew JHH.
=H BE= Zo] 3 m, & 2 mo HwH ZL FHOo ES
£ A B, C 9 Do) 99 W YRS Figs, 250 ey B2 PR A0S F 2 A LA HE el
Holl= 1ute]2e}, S5 (Juncus eftusus var. decipiens

C =
el 59 A9 A= =9 Zdol= 27t 18 mée} 13
m2 ueRtth SW AAde Amels  molelza
(Persicaria thunbergii community), O=7FZAtE]st2} (Bidens
, OlHTH BAZ} ekt
&2 (Artemisia princeps community),
B
(Spiraea prunifolia for. simpliciflora community), 41l

frondosa community)©] A3 U1
A oll=

AL (Rosa multiflora community),

¢F 3 mo| AR (Acer tataricum community) 2 4
Zeo] 4YE0] Uk, §4] Aol 53 9 m Ax] HE
W2 (Salix koreensis community)©] AAHE o] 11, 4=
O] AbRReL 2| o] HAREA = Wz (Conyza canadensis),
MN&= (Ergeron annuus), B1AF=3; (Aster subulatus) &
o] 9JgFo] EAsIA (Fig. 2). ?HH, o= Aalw
(Spirodela  polyrhiza)e] =274 &Jdst Uk

S Acle A5i9l TS uet £ 24 8 s
HS7E F5i6HA vetdth &, o8 2= autE e,
S8+ 2R deEdtet 19y Wi 3 oop

Sec)

18m

KI'lAn A

Spp Rm Arp  Bf Pt Spip Hj

Fig. 2. Diagrams showing the horizontal (lower) and the vertical
(upper) stratifications of vegetation established in Doombeong A.
(Ab: Amphicarpaea bracteata, Act: Acer tataricum, Arp: Artemisia
princeps, Bf. Bidens frondosa, Coc: Conyza canadensis, Hj:
Humulus japonicus, Pt. Persicaria thunbergi, Rm: Rosa multifiora,
Sk: Salix koreensis, Spp- Spiraea prunifolia, Spip: Spirodela polyrhiza).
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community), AFEFST=r (Ludwigia epilobioides community)
9 Sg=d= (Humulus japonicus community) &2 ©]
Fo1zl 22171 46 itk SRoRRE AZrt | 2
= BN (Miscanthus sacchariflorus)®t 3 (Angelica
dahurica)7} E2A BE35FGt (Fig. 3). o] A4E $H0
HEAE0] Wl ¢F2 wett ARFEE HElch

= Co A= 959 ol 247 27 met 15 m=

HAE O] ‘:}Oko}ﬂ] Ao ok ERAEEs A
&, BAMER = e (Trapa japonica community),
7Flw=r (Potamogeton distinctus community), 521

BEIE (Sagittaria aginashi community), 1545

ol

A

2} (Sparganium japonicum community) W 0]33fo]
2 (Scirpus triangulatus community)©] S35t9 1, 54
Holl = ST (Persicaria nodosa community), 1L
nrgjeto] AHal ok ASAE F ST AA
A& AERA BHE M7 A0 &
2| (Helianthus tuberosus), &=, ML=,
of QT A7ol, HAE (Porentilla

viscosa)s-2] AlEo] EEBA &5t Ut (Fig. 4).

ol off
r

=4 DO ABRIEAA oo nhETtete] M4 +H
9] 80% olds Hil, EBelE (Phragmites japonica)®]

Fig. 3. Diagrams showing the horizontal (lower) and the vertical
(upper) stratifications of vegetation established in Doombeong B.
(Ad: Angelica dahurica, BEqa: Equisetum arvense, Hj. Humulus
Jjaponicus, Je. Juncus effusus, Lup: Ludwigia prostrata, Ms:
Miscanthus sacchariflorus, Pt. Persicaria thunbergip).
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Fig. 4. Diagrams showing the horizontal (lower) and the vertical
(upper) stratifications of vegetation established in Doombeong C.
(Bf: Bf: Bidens frondosa, Pn: Persicaria nodosa, Pod: Potamogeton
distinctus, Pt: Persicaria thunbergii, Saa: Sagittaria aginashi, Spip:
Spirodela polyrhiza, Spj. Sparganium japonicum, St. Scirpus
triangulatus, Tj: Trapa japonica).
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Fig. 5. Diagrams showing the vertical stratifications of vegetation
established in Doombeong D. (Hj: Humulus japonicus, Ht:
Helianthus tuberosus, Ms. Miscanthus sacchariflorus, Phc:
Phragmites communis, Pj: Phragmites japonica, Pt. Persicaria
thunbergii, Pul: Pueraria lobata, Sg- Salix gracilistyla, Sk: Salix
koreensis, Spp: Spiraea prunifolia, Sps: Spodiopogon sibiricus, Sr.
Scirpus radicans, Sv: Setaria viridis, Tj: Trapa japonica).

ol Al it ¥ Ao E&53t A
ntel7e, dEA Y= TS 181
G E-Z = (2. japonica— Phragmites
communis community)©] A= o] ok FAL Hatksk
FHANol= &, A, & T AR 44 AHST
2t (Salix gracilistyla community), TF8Fo]dt2r (Scirpus
radicans community), $EA|#e, HEUR-ZBURL
gho] E@stal Qlek. 2 vl A7t d Adol= 5%
7 55 Wefole HEWRT o] 45k, EE Wekole
- a2 Ao E-Euw=t (Setaria viridis—
Echinochloa crus—galli community), A% o= $HAF
FE-EFaroleto] Agyis) Ut (Fig. 5).
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Fig. 6. DCA ordination of major plant communities established on
Doombeong and its riparian zone based vegetation data collected
from each community. Axes I and II accounted for 23.4% and 11.7%
of variation in species composition, respectively, such that the first
two DCA axes account for a cumulative 34.1% of the variation.
(At: Acer tataricum, Ca: Clematis apiifolia, Hj: Humulus japonicus,
Pa: Phalaris arundinacea, Pt. Persicaria thunbergii, Pt-Je:
Persicaria thunbergii - Juncus effusus, Rm: Rosa multiflora, Sa:
Sagittaria aginashi, Sj. Sparganium japonicum, Sk: Salix koreensis,
Sp: Spiraea prunifolia for. simpliciflora, Sr: Scirpus radicans, St:
Scirpus triangulatus, Tj: Trapa japonica).

4, 1 #

4.1 JHEfARE =HS 2ot CHRUE] HE
ARAHAE oo AHFges FREY, 92 o
Al Aol Aotz RS 4= Qlot. o] A& ThA] 13|
AHE A ooff fLEstd, sAle] F2 XoRRYH &
25 ol FHAEY, FIAEN, AFAEY, AeAE
o, S84 2 FHdd= A2 5 Ao (Lee et al.,
1999). & Aol %t FHoll - A 33hE
2 (Figs. 2-5) ¥ 229 Aqdst a7 (Fig. 6)F W, &
Wik O FHO AR AR, SANAY 2 fHAA
utebA 3% JRE o=l
H

2 AAS s (Table 1).
B2 4lo] A oot o]t 7| e o] BE AHsHA]
oot 1 AAE TSt A XA FEZ A sHAT

SeABY, REAR, 548, AR 9 &4
NEUE FIABYE BHsta, ZUANTE 2EAA
o, BEAYY L 2% 2 oluBAYE BeshA AL,
7} AQYE o2 o NBFe 1 Fe Fa 74
F FUste] ARATS 24 T GEYRHRE

At (Table 1).

oot o] YEAHARE AWA SHS WA 75
W AAskste] ANSAAT, A4 B A AN A2

Table 1. Reference information for wetland restoration obtained from vegetation established around and within the Doombeong, which

means small pond located on rice paddy

Functional group

Major plant community

Dominant species

Salix koreensis
Acer tataricum subsp. ginnala

Tree and subtree dominated
vegetation

Salix koreensis, S. subfragilis, S. integra, S. gracilistyla,
Spiraea prunifolia for. simpliciflora, Spiraea salicifolia,
Rosa multiflora, Phalaris arundinacea, Persicaria
thunbergii, Phragmites communis, Equicetum pratense,
Miscanthus sacchariflorus, Penthorum chinense,
Stellaria aquatica, Viola verecunda, Impatiens
noli—tangere etc.

S. gracilistyla,
Shrub dominated vegetation
Rosa multiflora

Spiraea prunifolia for. simpliciflora

P arundinacea, Persicaria thunbergii, S. gracilistyla, P.
Japonica, Persicaria sagittata, Miscanthus sacchariflo-
rus, Impatiens textori etc.

Juncus effusus var. decipiens
Ludwigia prostrata
Humulus japonicus
Persicaria nodosa

Persicaria thunbergii
Miscanthus sacchariflorus
Phragmites communis
Phragmites japonica

Scirpus radicans

Herb dominated vegetation

Juncus eftusus var. decipiens, Ludwigia prostrata,
Humulus japonicus, Persicaria nodosa, Persicaria
thunbergii, Miscanthus sacchariflorus, Phragmites
communis, P. japonica, Scirpus radicans etc.

Potamogeton distinctus,

Vegetation established in

. Trapa japonica
aquatic zone pa jap

Scirpus triangulatus
Sparganium japonicum

Spirodela polyrhiza, Sagittaria aginashi

Potamogeton distinctus,

Spirodela polyrhiza, Sagittaria aginashi,
Trapa japonica, Scirpus triangulatus,
Sparganium japonicum etc.
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(Persicaria sagittata), BAM, 254 (Impatiens textor) &
= 78 = AEE AAsketh F 9 ol EAAY =
HEUR AuRdee] & 24 JHE mifsh 2o
24 7} Fere) $UET} TR BB A BAt
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(Penthorum chinense), 1'% (Stellaria aquatica), gA|H]

(Equicetum pratense),

2 (Viola verecunda), :x™2"548} (Impatiens noli-tangere)
T2 F8 ¢ AER AASHAT (Table 1).

4.2 Y| =AY HE|

AHd o] e dRtHog =
37t Akl gk 24, 3) 28" AR 4, 4) i
7t A3t 9 i xA8e] AR 7|2 ELAEY 1, 5 A
A A, 6) A BUEY, 7) BYEF Aot 7%
g g9 A= ZIPHEt (SERL, 2004). =UlellA] ©
Folxl HEAAAS Hrlol HA A2 11 fFo] Rk
(An et al., 2014; Lee, 2015). 11 wjF2 AHef 2o 4
A7F A= o gith E5] di2AAHAE R &8 5A o
I, AFGAEY] A ko] o5 E¢lo] 7q€“ﬂ°1 e
ol F= dHFoldt AHE FHEREE IA Hold
Q7] F (49, Ul YefiF)ol Y= A7 B (Lee,

i)

BN

==

-

2015). B w8 RS FAstel Qe B A
Pohe AL 94 Aew AAS A gshs o] BHolA

T yobrh 7o) wejshs AHAARI L Zs= ol <
A7 AT FAL FAE5UA} st RRE 7}1]J_ A
o (Lee, 2015). ez H9| of2fdt HRF o]Fof QIZF
o A 4 Gl HE, = AUANH 25 Fehea7]

O

7] Yl E il o= AAS o|FojHof sta, 1
ndo gxAd AR7E =t (Lee, 2015).

4.3 SA=20lM CHRHERH RO Z27

H9| 9] HFA= AstL7E A5t F2 #59 E
215 YulstA| g, ARG FA= A9H A A
=, Y, ‘:'94 %3” /ol #Agle] 4 6 m o9
= 2 HARZ FAS At Mitsch and
Gosselink, 2000). 2thet= EZHQ] A2=7L2 A 4L
Hol A FE9] 65% o= AAste] FAHZHC] YA
%ot o7y AFAET} ot FA7t e MEE FFA
2 AEY, 05d I F d5EIF TAE A=A
FAHRHLE o FAE. o]H HolA A5l A
A5 @3=Et (Mitsch and Gosselink, 2000; Pethick,
2002).

0]1‘% (Aronson et al., 1993, Berger, 1993; National
Research Council, 1991). 142 ojH® A2 g5}o]
I AAE Wole dAE Ad AT RS pEste] A
2ol 747} 2o] 1 E] ATE ol A5 Ao
3 A7 HHE Aigo g HE AAS £4E5He A
of & ASH] HEd =odE AAFdA Yt £&o
1 z]Zo]t}t (Lee and You, 2001). wrehA] g&o] Aw

=
o
Hu

O]l
ol

=

Pohske AdEstel Afel Aol Wi AR RE
e A BolA AARI bk 5] GEYRPRE B
AARS SYske eI AE o] Bav} w3, 29

Fole 2 AFARE Boloke
An et al., 2014; Lee, 2015).
BE QRAgAEE BY el lo] AAT A
(e AT T 243 252 7J'7—‘|5]'_’ U= AEHA (E=
AeolA 42 HAE7E "t (Doll et al., 2003). ==t
= A7 A2 s WOl 65% 7]'31‘01 Aot7tE A &
217} AA BEFsie} olof] g Eolus JITE RSt
I A shsl] I HE U $UE R 3
E ddo] Soletie AR B AFSE 2] o]
“01‘/}‘3“1 o W2 FA7F ZAE ASE A (Lee et al,,
2005). metA ddHor 2% FAE S e
EEo FAEYS AT AHARE 47171 o)
9 o]FHtt (Park et al., 2013; An et al., 2016a). o] A
oA & AFolA AL e FHY HERAHPEE=
FF olFojA= FAFHNA FaT 4TS T+ US
Aoz 7|gct,

=7} ®ek (SERI, 2004

o] g

rulo
e
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40
g|=
o
£
1
='E
Y
N
|.
H'U
E
oE
0=

4.4 &2|9 7Is3t 71|

S o9 7Hx] SHA et 71E
¢ 7Hx] &= EXoltt (Admiraal et al., 1997; Cylinder
et al., 1995; Kusler and Opheim, 1996; Ramsar, 2000;
USGS, 1999; Mitsch and Gosselink, 2000; Clarkson et
al, 2013). 94 FA= A3 oW ARG Pt
401 f RO ol Zi, FAR. A5 L

15 oM 589 sol, 447 % FAAS AT
Ae e g ATsE ARcheA
?l.

HolAHe] Tt {7

[e] Sl &~ 1
2 WY 4 g

:[o A ofn

et 2016)
0}14011 Q-G FA= &4 Al AEel ¥HE AL o 7
7)ol B9l Wi A o, B2 Aok 4

=51 otR9 §4%E AHAA T
nzle 24 mijls 9950 (Acreman and Hol den,
2013). £AAAS] mej _E&} ﬁié}z Hsste] 1
FDARIRE) HE EoFS Efﬂ
sto] EGHAE 537:25_}‘:} Fr_?l
= Adsta
EQF Hdsto] 7]
T £ JHEE oy, 1Y) FEE JFELS
et QAEHE AASHH ofiet Faf J‘VQ% ol 4
Ao Z]1egttt (Shutes, 2001). & FAl= A ESE #H3Fst
o o2+ FFELeR 7|55k, Aot A 9 A
Sl 2 &Ho) 7]oJsktt (Novitzki et al., 1997).

o7t $21= £ 3 55T AEE Wy
3k 7ix]er A AEo]l dxl= dFAQ
(Clarkson et al., 2013). d¥tdo 2 H2= &
TAEA (BH, sih)7F Aot el Aokl Haraso
0473/\-] 27 o}xu% e =
F9E Uetd 4 e 3 716kE AlE?ttt (Amezaga
et al., 2002, Cohen et al., 2016).

ole] dsto] FAE= AAA 7HAE sttt (Clarkson
et al, 2013). 2|7} Algsts AAEY 7HXE Hos] 3
7]'01’7]t‘ o HANE aple] gt et A [ A]of 7]of5h=
4\—X}°J A 9 et weE H] &2 AdAA 1, 4
J3ts] B e el WE HE&-S AAAA FH, o]g E

rSL'

= (Zedler 2003) % % Z{%}% o

are) A2 A A AA o8 1el 2/35 AR o
o alelo] ek e Aol Hebd e, 24 4, o]

A 5o o] 2, oHYEE A9, LEST,
geEgel 718 AT 5o e B AAA 7

oo & _D,
1
e
_>,i

R T
30, #2
T

A A

£ @t 20179 Agoldjstn @ o4 XY Z2
ag'e] A Wop St

SREAIEE A19A AH2Z, 2017
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