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Characteristics of Plants Distribution by Vegetation Community

at Janghang Wetland in Han-river Esturary, Korea'
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ABSTRACT

This study was carried for the purpose of using basic data for vegetation management plans by analyzing the
current status of herbaceous community and Sa/ix spp. community at Janghang Wetland in Han-river estuary.
In order to investigate the vegetation status, the 50 plots were investigated and analyzed using the quadrat and
Braun-Branquet method. In the herbaceous community, were found a total of 31 taxa of 11 families, 24 genera,
28 species, and 3 variants. A total of 42 taxa of 16 families, 33 genera, 39 species and 3 variants were appeared
in the Salix subfragilis community, and a total of 46 taxa with classification of 19 families, 37 genera, 43 species,
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and 3 varieties were founded in the Salix koreensis community. As for the analysis of life-form and dominance,

the hydatophytes was relatively high in the Salix subfragilis community, the hemicryptothytes was high in

herbaceous community and therophytes was high in Salix koreensis community. As a result of correlation

analysis of electrical conductivity(EC) and exchangeable sodium(Na+) in the soil, hydatophytes and

hemicryptothytes showed a negative correlation, and therophytes showed a positive correlation. Therefore, it

was analyzed that Salix koreensis and therophytes have a high rate of appearance in relatively dry and salty soil.

Salix subfragilis, hydatophytes, and hemicryptothytes have a high rate of appearance in low salt concentrations

and wet areas.

KEY WORDS: SALIX SUBFRAGILIS, SALIX KOREENSIS, THEROPHYTES, SALINITY, BRACKISH WATER
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HrAE AT s AR A HA S ook 3 AYE
A A 7= Askal Qlok ERE TRtELf AHAA
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3Lo|tk(Yapp, 1922; Mitsch and Gosselink, 2014; Kahlolo
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}1(Bang et al., 2011; Keddy, 2013), &4
E4=3tch(Kuzovkina and Quigley, 2005;
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Haabel] ZFEAN, Fes WA g Gl oA
2t FRAEAof R AdSAE A =¥ FAA
t‘ﬂoﬂ}_—. o] A= 0] 313 L oozl wELbtel A
BSR TAE BEGRS o] wslglt ANES 7t
Y W47} ololAl eat 2o Adlel S4ol lck
(Lee et al., 2000; Asaeda et al., 2019). HEUTE = 314

= ARl FHo A Z AR TH(Lee, 2003), AHEo]
ula) vlwa Az AeolA] 2 ek S3o] girkChoe,
2019). o]} & 54 uho] A WHHAelA BEol]
B2 ol 28 Folohe AuiSo] A%, B2olA
Holl Xl‘fl‘}ﬂ/ﬂh H| 2 AzEfo] 73t EuRr) &
2l gick. SRRl v axwe] Hapt As) F el A%
A7} Wekst TREA g BARHs e ehta
Utk e T A 2| Aol o3t wEte® R
o Aetx] EatiL, 247} weksllrh. @gRAL e
R Feols 2 geoR Fsol LAt 1
2RO Al A22|9, BT ZERe Bl B2, B3, B4%|
= ZAFSHGEH(Figure 1).
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Figure 1. The study sites at Janghang Wetlands.
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Table 1. Survey date and area at Janghang Wetalnds

1 2 3 4 5 6 7
Survey Date
Jun.14th, 2018 Jul.18th, 2018 Jul. 20th, 2018 Aug. 17th, 2018 Oct.17th, 2018 | Oct.25th, 2018 | May.24th, 2019
Survey Area A2, B3 A2, B3 Al, B2 Al, B2 B4 B4 Bl
Location |37°38'36"N 126°44'36E,| 37°38'36"N126°44'36"E, [37°38'36'N 126°44'42"E,|37°38'36"N 126°44'42"E,| 37°38'38'N 37°38"38'N 37°38'16'N
coordinate |37°38"32'N 126°44"22E"| 37°38'32"N126°44'22"E |37°38'32"N 126°44’01"E|37°38'32"N 126°44’01"E| 126°44’40'E 126°44°40"E 126°45°10"E

agow TRsle] eslglrh. AR HRl figha
EEgH(Lee, 2003)0] wheh A, AHAELS o] o
AAIE(Kim, 2013)3} 350] QFAIZ(NIBR, 2017) 7]
Fow THBG A Wlodee} A% BHE7L Engler
B el 4 elsli(Melchior, 1964), 2020 7}
g FlREARERS Faste] Falsiin.

) | o

A& AEFS Raunkiaer®] HHof weh 7kt
(Raunkiaer, 1934). A& &L ¢~ E(HH,
Hydatophytes), ¥F*|54]E(H, Hemicryptothytes), &4dA}
A]=(TH, Therophytes)=2 -&-5t1l SAHE&-S A5G
ST AZFE A Aol Tt SAloIA= BHA
ZAl&(Hemicryptothytes) ¥} tHAAJA]E(perennial plant)©|
Z@ Buaki(Lim ef al, 1982; Jang, 2018), 30| Aza}
A wgto] A3 FAo A= LAY A =(Therophytes) 2]
32 HlE0] =2 540] lriKang, 1999; Kim and Myung,
2009; Lee et al., 2020).

3,4, 5E 7719 o2 FESF(Maarel, 1979; Omar
et al., 2016; Kahlolo, 2021), &3 Q- =S m| L9
2508 Agote] WERO)R BeI5ATHTable 2).
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EoFo.
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DPUZ 4549 ZATE QS 2AT

W A APl A AHstel RS B AL £
AFE(pH), H7]AEE(EC), XA HERNa)S F4HY
aohel EoFEA Hhel utel 21%SHACHKOFPL, 2019).

712](Distance from Han River), EFAIE(pH), A7 A =%
(EC, electrical conductivity), Z|ZHJUESE(Na’, exchangeable
sodium) o] AHAL R-studio(R-4.2.1.version for
Windows) 2 191% olg8e] RASTE ZATolA &
RIS ARl Aokeg) B A4 NES AT
G Sl PHARE 2H519THChoe, 2019),

2 It
1. 28 NEEE 54
1) MNEY
AEdE AME To HEWS 2 23 2EoR 7
w3t} AEIstgirk(Table 3). AW 2ol = 163} 334
39% 3WF T 425wl AN MEUE Gl A

£ 193} 374 43% 30F B A6RRT, 28 2LL 113}
244 28% INF F IIEFRO| AUk A 2ARY
AAS 263} 564 68% 6WF F T4EF Rl wE
7 Fefo] 46HRFOR 1Y gol FHAAT, 22 F
o b Ao 31 FE] ZAESIC

Table 2. Application coverage according to Braun-Branquet code at Janghang Wetlands

Braun-Branquet standard Cover-abundance & coverage Minimum coverage of Braun-Branquet (%)
+ 1 — 2 individuals 1
r 3 — 10 individuals 2
1 11 — 100 individuals 3
2 > 100 individuals < 25 % 8
3 25 - 50 % 25
4 50 - 75 % 50
5 75 — 100 % 75
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Table 3. Taxonomic numbers of vascular plant of Janghang Wetlands

Community Order Family Genus Species Variety Total
Salix subfragilis 13 16 33 39 3 42
Salix korrensis 15 19 37 43 3 46
Herbaceous 11 11 24 28 3 31
Total 19 26 56 68 6 74
2) AME MEd ) AlE MEY E8HIE BN
AHE Fere JUAAR@048%) > SAFAR SRS B B4 sjelb] sla) Aumepaz 4
(21.43%) > 7 45(16.67%) > A52415(9.52%) > A& AAE, BHASAE, AR AR SAHES &
A =(2.38%) 9] A2 SHSIATHTable 4). M= oH2f Aotk AME ol A A ES 117 AA| AR
& YU AE(54.35%) > A E(13.04%) > WA SAE A EFIGITh HMEUE Febollis A4 Ee] 147 24}

(10.87%) > 1541 2(435%) > ATAE(2.17%)2] &A=
Zdlsto], AME 2t

=2 v i

Hop 9S4 Ee] S@vleo] Wil

A =] ESFEo] A UEdth 22 22 4

HYAIE(41.94%) > HERZA]E(29.03%) > 22U A E(22.58%)
> A5A1E(3.23%) 9] &A= Edsto] the wtetol Hlg]

U S AR AR Hlgo] B trehde.

w2y

Hi=

A2 Asls]

1= 0= 06

Table 4. Number of species concerning life-form by plant communities at Janghang wetlands

T3 117 2AREOIA 286H3 L, duAAlE2 1470 A
A ZARFOl| A E@ I THTable 5).

SIS B A3t A ES]
AWE F2H(100%) > 25 +2(88.00%) > HE=Lt
F 22H78.57%) 082 YeRt AuE wo] 7P = A UE
wrh HEAEL 22 7E2H76.00%) > AHE e

. Life-form |y N E CH H G HH TH Total
Community
Number of species 3 1 - 1 9 4 7 17 42
Salix subfragilis -
Ratio(%) 7.14 2.38 0.00 2.38 21.43 9.52 16.67 40.48 100
Number of species 4 3 - 1 5 2 6 25 46
Salix korrensis -
Ratio(%o) 8.70 6.52 0.00 2.17 10.87 435 13.04 54.35 100
Number of species 1 - - - 9 1 7 13 31
Herbaceous -
Ratio(%) 3.23 0.00 0.00 0.00 29.03 3.23 22.58 41.94 100
Total Number of species 5 3 - 1 16 5 12 32 74
ota
Ratio(%) 6.76 4.05 0.00 1.35 21.62 6.76 16.22 43.24 100

"M: Megaphanerophytes or Microphanerophytes, N:

Geophytes, HH: Hydatophytes, TH: Therophytes

Table 5. The ratio of life-form at Janghang wetlands

Nanophanerophytes, E: Epiphytes, CH: Chamaephytes, H: Hemicryptothytes, G:

Community . - ) )
(Nur(%b erg 05 Salix srflffmgzhs Salix (I;(Z;renszs Herbzageous
uadra
Life-Form (n 25)
Numbers of Quadrat 11 11 22
HH (Hydatophytes) -
Ratio(%) 100.00 78.57 88.00
. Numbers of Quadrat 7 8 19
H (Hemicryptothytes) -
Ratio(%) 63.63 57.14 76.00
Numbers of Quadrat 9 14 11
TH (Therophytes) -
Ratio(%) 81.81 100.00 44.00
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(63.63%) > HEUIL 2e1(57.14%) &0 2 Vel Eoqy
ool 28 2 FSgt vhy, HEUR S22 A
A or Foota| o2 Aor AR v A3y
AlE Fd &S HEUT FE(100%) > AHE o=
(81.81%) > ZE F2H44.00%) =02 Ueh} 2&2 et
Hlg] e fet 9 s Feho] Axd 3l Ao
2 EAESI

4) MZ MEHY SN 24
< = = =i = Hi E O B &
AR, WAFAE, QAR BE B4 Bajst

O

T

71 Sla 2AE AR SHEE Bl BA5H
(Table 6). TREAES] SHE(%)E AELehER T4
A3}, AME FE(168) > & F2H(108) > HELE F2t
(65) 5 AZ YEh MEUE ehe] 2AE S
7b @A BAE QI WA FAES] A, i 2EH82) >
HIEUHE SLER(8) > AHE EH6)9] A& UEh 22
o] 7 2 3o A=k v, daAES
HEUR 12H86) > AHE 2H(70) > 22 £2(2)02
e} HEUSR Jeto] 31, 282 Jeto] 7P W) 24

=it

-

Of

Table 6. Minimum coverage(%) of dominance concerning life-form by plant communities at Janghang wetlands

Community Salix subfragilis

Salix korrensis Herbaceous

Quadrat No.

Scientific name 1 2 3 4

Life-form

5 6 7 8 9 10 11 12 13 14

Phragmites communis 25 - - 1

- - - -0 - | - |0 3| -

Beckmannia syzigachne 3 - - -

Echinochloa crusgalli - 50 - -

*HH Oenanthe javanica - - - 3

Scirpus triqueter - - - -

- - - - - - - - 2 | 25

Persicaria hydropiper 1 - 2

Sub Total(%) 29 50 2 4

Sium suave - - - -

Lycopus ramosissimus - - 3 -

2

83 0 2 2 59 2 0 50 30 28
1
3

Bidens frondosa - - - -

Scutellaria dependens - - - -

Carex scabrifolia - - - -

- - - - - s 32| -

Achyranthes fauriei - 3 - -

Sub Total(%) 0 3 3 0

0 2 0 2 0 4 76 3 2 1

Sicyos angulatus - - - -

Rorippa indica 3 - - -

Artemisia annua - - 2 -

Persicaria longiseta - 1 1 2

Perilla frutescens - 8 -

Persicaria perfoliata - 8 - 25

Phacelurus latifolius - - - -
TH

Stellaria media - - - -

Erechtites hieracifolia - - - -

Aster subulatus 1 - - -

Rorippa palustris - - 8 -

Mosla dianthera

Humulus japonicus - 3 - 2

Sub Total(%) 5 | 20 | 11 | 32

Total(%) 34 | 13| 16 | 36

85 27 18 10 69 35 76 53 32 31

"HH: Hydatophytes, H: Hemicryptothytes, TH: Therophytes
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2. EYEHH o AuAE YeilE, A7 1AEREC) 2 ASUE

F(Na") 2] AL 69.02%, 42.03%2] H|WA] =2 oFo] Akt

) Ad=ad REEE AL Sl Ao BAERlT A2eHwet u e

A5 B BelF A4S vlAl FaFo] 70~80%= AATIA B4 A dARAES 57.95%9] %o At

SAAPEGLE S AT Boel pHE A, WAFARS 4529%e) o) AUWAT ehe).

HjEeh A7), 28 FeH6.63) > ANE T2 > ME AR A WUEREC) 9 e go) g
P EeN6) Bo) £AZ ekt Al 29 mE 60sk AT DR dR7 A8 Aol T2 Aseks Ao

69 Atolo] BEate] HEAKe] AWl HeiRct  UrEhdth v ddAAlEe] A9 ko ARAE A

(Table 7). H7|MEEEC)H: MEWR Fe(124dS/m) > 2 5ol oat Aao] SAAE D wxF A=) b))

AME #2(0.62dS/m) > & F2(0.53dS/m) 59| <A
2 Uehylth AU EENa) IS HEUE Fot
(0.88cmol/kg) > AHE 2H0.55cmol/kg) > %2 2t
(0.49cmol/kg)®] A= UFERLE, HEUHE FLeko] At#]o

=& Aor EAE.

2 AU T B AT A -
EEOW)S) B MEUE Sl A Yehda A A s 8 54 248 gl e
HE el 28 2eke e we 4w »}E}%} 5 e WEUE g, 28 geto A Zetor PEaT,
) A AEa SEHE Eorel Febd 8, 48 Y, BYRRS 24 LA
AT A3 NS AL SPAE] FEUE A
TAAEY PR EE B (pH) 2t 58.78% 2] o) 4 Aoz #A Uehdal, 22 dEofAs TXSAEY =3
THAS Ui, A7 HEE(EC) = 56.90%2] &9 HE7h #0kth e deoflis ddgAEe] Sl
A, ATHIUHEFEN) FgF= 45.79%2] 29 4 T=7b #A debstth ddgAEe] Bl Hxgh 2hgolA
VWAL GeplThTable 8). WAFARE] SHESL pHE 2 A%3HE 4 Mefshl MELE 2] ok Al
0.67%2] ko] ATHEHA|, A7 HEE(EC)} 29.33%2] 29 of ula] AjoR Az B Ao epdth 37
AR, ALAIEROG)L 2085%0) $9) AT SRl /e 22 P Wpole BT 4
£ el e, QdAEe) SHEE pHO} 5596%2]  AlEmTHe WXF AR Zdugo] kotth AHAAE
Table 7. Analysis of soil properties by plant communities at Janghang Wetlands
Quadrat Salix subfragilis community Salix korrensis community Herbaceous community
Soil(unit) No. 1 2 3 4 5 Mean 6 7 8 9 110 Mean 11 12|13 | 14 Mean
pH 66|69 |62]66|63]|652+027|65]|66|60]|67]| 63| 642£027 | 65| 6.7 | 6.8 | 6.5 | 6.63£0.15
EC(dS/m) 0.3310.47]1.30(041|0.61 | 0.62+0.39 | 1.58 1 0.73 | 1.44|1.25|1.20| 1.24+0.32 |0.37|0.37{0.76|0.63 | 0.53+0.20
Na*(cmol/kg) |0.46|0.57|0.76 | 0.47 [ 0.51 | 0.55+0.12 | 0.86 | 0.57 | 0.75 | 1.29 [ 0.93 | 0.88+0.26 [0.39|0.38 [0.63 | 0.55| 0.49+0.12
Table 8. Correlation analysis of soil saline and dominance of life-form at Janghang Wetlands
Analysis Item pH EC Na* "HH "H "TH “D.R
pH 1
EC -0.53184 1
Na* -0.15199 0.79967 1
"HH 0.58781 -0.56905 -0.45795 1
‘H 0.00675 -0.29339 -0.29853 -0.27388 1
"TH -0.55966 0.69020 0.42033 -0.35937 -0.26157 1
“DR -0.34173 0.48244 0.49254 -0.09608 -0.45297 0.57955 1

"HH: Hydatophytes, H: Hemicryptothytes, TH: Therophytes,
“D.R.: Distance from Han-River
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oF BTl Wy Sl A2e ddug Py PP225-226.
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% Appendix
No. Scientific name Salcigrsgll:;frrl?t%]ilis Sacli:;ll;?glei?;is I::;?;iioitl; Life-form | Remarks
1 |Salix koreensis Andersson O o M
2 | Salix pseudolasiogyne H. Lev. o M
3 | Salix subfragilis Andersson o (0] (0] M
4 |Morus alba L. o M
5 | Humulus japonicus Sieboid & Zucc. (0] o o TH
6 | Urtica angustifolia Fisch. ex Hornem. o (0] G
7 | Persicaria hydropiper (L.) Spach O o o TH
8 | Persicaria longiseta (Bruijn) Kitag. ¢ (0] TH
9 | Persicaria perfoliata (L.) H.Gross o o o TH
10 | Polygonum aviculare L. o TH
11 | Rumex crispus L. O o H
12 | Rumex maritimus L. O H
13 | Rumex nipponicus Franch. & Sav. o H
14 | Achyranthes bidentata Blume o H
15 |Silene firma Siebold & Zucc. o TH
16 |Stellaria aquatica (L.) Scop. o TH
17 |Stellaria media (L.) Vill. O o TH
18 |Ranunculus sceleratus L. o HH
19 | Cocculus trilobus (Thunb.) DC. o N
20 | Cardamine fallax L. o TH
21 |Lepidium apetalum Willd. O o TH
22 | Rorippa indica (L.) Hiern ¢ o TH
23 | Rorippa palustris (Leyss.) Besser O o o TH
24 | Sedum bulbiferum Makino o TH
25 | Rosa multiflora Thunb. O o N
2% Ilgl:ﬁc(z)cz}llfzgustifoliavar, segetilis (Thuill.) 0 TH
27 | Vicia tetrasperma (L.) Schreb. o TH
28 |[Sicyos angulatus L. o TH
29 ﬂzzﬁf})’ogo\c{c;{li sessiliflorus (Rupr. & 0 N
30 | Cnidium monnieri (L.) Cusson (0] O TH
31 | Oenanthe javanica (Blume) DC. (6] (0] HH
32 | Sium suave Walter o HH
33 | Ligustrum obtusifolium Siebold & Zucc. o M
34 | Lycopus lucidus Turcz. (¢ HH
35 | Lycopus ramosissimus (Makino) Makino O (0] H
36 | Mentha piperascens (Malinv.) Holmes O G
37 Mosl'a dianthera (Buch.-Ham. ex Roxb.) ex 0 0 TH
Maxim.
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No. Scientific name Salcigrsgll:;frrl?t%]ilis Sacli:;ll;?glei?;is I::;?;iioitl; Life-form | Remarks
38 | Perilla frutescensvar. japonica (Hassk.) Hara (6] o TH
39 | Scutellaria dependens Maxim. o H
40 g:}l}i:]:n spuriumvar. echinospermon (Wallr.) 0 TH
41 | Ambrosia trifida L. o TH
42 | Artemisia annua L. o o TH
43 | Artemisia apiacea Hance ex Walp. o TH
44 | Artemisia princeps Pamp. o o CH
45 | Aster subulatus Michx. O H
46 | Bidens frondosa L. o o TH
47 | Cirsium pendulum Fisch. ex DC. o H
48 | Conyza canadensis (L.) Cronquist (¢ o TH
49 | Erechtites hieracifolia Raf. o TH
50 |Erigeron strigosus Muhl. O TH
51 |Hemistepa lyrata Bunge o TH
52 | Ixeris polycephala Cass. o (0] (0] H
53 | Typha angustifolia L. o HH
54 | Typha orientalis C.Presl o HH
55 | Agropyron ciliare (Trin.) Franch. o o TH
56 éi;:zipyron tsukushiense var. transiens (Hack.) 0 0 0 TH
57 | Beckmannia syzigachne (Steud.) Fernald o (0] (0] HH
58 | Bromus japonicus Thunb. ex Murray o o TH
59 | Calamagrostis epigeios (L.) Roth o o G
60 | Echinochloa crusgalli (L.) P.Beauv. (0] O HH
61 | Festuca arundinacea Schreb. o H
62 | Imperata cylindrica var. koenigii (Retz.) Pilg. o G
63 | Phacelurus latifolius (Steud.) Ohwi O o TH
64 | Phalaris arundinacea L. o o o HH
65 | Phragmites communis Trin. o o o HH
66 | Carex dimorpholepis Steud. o H
67 | Carex leiorhyncha C.A.Mey. o H
68 | Carex neurocarpa Maxim. ¢ H
69 | Carex scabrifolia Steud. o o H
70 | Scirpus planiculmis F.Schmidt o H
71 |Scirpus triqueter L. o H
72 | Commelina communis L. o TH
73 |Juncus effusus var. decipiens Buchenau (0] HH
74 |Iris pseudacorus L. (0] G




