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Vegetation Distribution of Intertidal Zone and Estuary
Area on Anseo Port in Saemangeum
Reclamation Zone'

Eun-Kyu Kim”, Yeong-Sang Jung’, Hyeung-Geun Jeongz, Young K. Joo’, Soul Chun’
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20039 2E 20040 X A3} EFEAL BA3HET o] A e] 279} 7= X Aol HHgE AP BE
HAAER, 27 359 FAAEo] 2dst Tedtda, BRUIe) 7l A9 742 953 85 0] SE 3|
2t wjsto] Thekstth AEFE 2NN EUYE(Suaeda maritima), RAZ(Limonium
tetragonum) ¥ AHZ(Suaeda J'3P0111'Ca)7]' 714> A9 o) v A A G A= 3 UE, AEF D AANUF
(Aster tripolium)7}, 714> X Qo] A4 Ao M= HARE] (Kochia scoparia var, littorea)7} A3},
EoFsishd g 4% A3, =71 Lﬂoﬂ/\‘] A EZ0] 23 Eoko| H7| ML % (electrical conductivity, EC),
Na' g Cl 9 “6"57} AH o7 e A doAq o]RojHT} AEE 7H] EC = TUAY Yol M= FAH
ou AE TE AFo e FUF TolE FR13 AolE Bo, AEFY 28 F5E EFEA 9 Alolo o3
2, 2700 2 75 A HoA AEFC] EH BT EYstego] mel B2, AN B2 B
9 dFgFE ¢ 1SS AAEFAT)

F20|: 28, EYSY, AWNE

ABSTRACT

This study was carried out targeting the intertidal zone and estuary area of Anseo port in
Saemangeum reclamation zone from 2003 to 2004, to analyze how reclamation affects the dis-
tribution of vegetation and soil properties. The plant growing in these survey areas was all hal-
ophytes: the vegetation on the intertidal zone consisted of simply 3 species of halophyte, and vege-
tation on the high tide zone and estuary area consisted of 9 and 8 species respectively, showing
a more varied aspect than the intertidal zone. As for the plant species distribution, the predom-
inant species for the intertidal zone were Suaeda maritima, Limonium tetragonum and Suaeda
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Japonica; the predominant species for the slope zone of estuary were Suaeda maritima, Limonium

tetragonum and Aster tripolium, and the predominant species for the inundation zone of estuary
was Kochia scoparia var. littorea. At the analysis result of soil chemical properties, it was dis-
covered that the appearance of the plant species was made at some spots on the intertidal zone
whose electrical conductivity(EC), Na’, and Cl were relatively lower. EC of between the plant
species was similar in the same zone, however EC was distinctively different between the same
species in the different zone. Our study found out that whether the occurrence of the plant species
is possible or not was decided by the difference in soil properties. This study results suggest that
the distribution of vegetation is influenced by soil environment in that the appearance of the plant
species on the intertidal zone and estuary area is differentiated by soil texture and soil chemical
properties.

KEY WORDS : RECLAMATION, SOIL PROPERTIES, HALOPHYTE

ME e H Y
AL AL AU} 8 01 3 1. ZAMK|Q| 745t

=9 FUS AgA o et YA BAH wztE
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71&0] Z7INE TS AA AEEo| Alekr L, 4] N~35°40°S, 126°30'W~126°40°E Afe]e] A& £
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A AR FAE = ARS8 GANERAES, o|cH(Figure 1).
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2001). wabad 7 2] Ay o) wsto] it Ht= 219
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2003 R 20049 Atolof] 2@ AT} EFEE S area in Saemangeum reclamation
A zone.
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Figure 2. Intertidal zone of Anseo port was
districted for 3 zones by the
characteristics of plant distribution

zone 1: high tide zone

zone 2: plant stand + bare soil

zone 3: bare soil
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Figure 3. Estuary area of Anseo port was
districted for 2 zomes by the
characteristics of inundation

zone 4: slope zone of estuary

zone 5: periodically inundation zone of estuary
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Table 1. Vegetation of intertidal zone and estuary area of Anseo port in Saemangeum reclamation zone
in 2003 and 2004

sone o, Location Family Scientifie name Korean mame 55 s
Suaeda glauca LHEAY 0
Salsola komarovii FEUE 0
Chenopodiaceac Suaeda maritima B 0
Chenopodium virgatum H St 0
1 high tide zone Chenopodium glaucum Hrgots 0
Kochia scoparia var. littorea AR 0 0 .
"Plumbaginaceae Limonium tetragonum AR 0 0 .
Polygonaceae Polygonum bellardi var. effusum Ll 5F 0
Compositae Artemisia scoparia Hl'—? O
: . . Suaeda maritima Fj A BR= 0 0
5 intertidal zone  Chenopodiaceae Suaeda japonica* Qi;ﬁ 0
Plumbaginaceae Limonium tetragonum A4 e 0 0
Suaeda maritima AEFUE 0 0
Chenopodiaceae Chenopodium virgatum H S ok 0 0
Suaeda glauca LE-7) 0
. Aster tripolium ZA7Nu| 0 0
4 slope zone of  Compositae Artemisif scoparia e 0 0
estuary Plumbaginaceae Limonium tetragonum A 0 0
Gramineae Pucc‘inel{icf nipponica Ao & 0 0
Zoysia sinica 7}17&51
Polygonaceae Polygonum bellardi var. effusum 2o EE 0
inundation zone . Kochia scoparia var. littorea 7“ AN 0 0
5 Chenopodiaceae . , =
of estuary Suaeda japonica EARES 0 0
Total 5 12 11

*occurred in 2004
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Figure 4. Profile diagram of high tide zone
(zone 1) vegetation on Anseo port
in Saemangeum reclamation zone

C.g: Chenopodium glaucum

P.b: Polygonum bellardi var. effusum

C.v: Chenopodium virgatum

S.g: Suaeda glauca
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A o] Mshs oo g il Ao s FAHT
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=z
th(Hong, 1958; A4} FHL, 1983), &gt

Figure 5. Profile diagram of intertidal zone
(zone 2) vegetation on Anseo port
in Saemangeum reclamation zone

1.a: Ischaemum anthephoroides
V.r: Vitex rotundifolia

L .t: Limonium tetragonum
S.m: Suaeda maritima

S .j: Suaeda japonica

N.v: bare soil

N
w

22 nE 7|5 A9 2EE FEIFUE,
ARz ZoBR 7|4 94 f42
oltt, 7ol A 2] Zo 2 AbTA et
AZA=o] Ax  AREAHels &R7IUF(Vitex
rotundifolia) 2} 7AX R 2 (Ischaemum anthephoroides)
7t &8t

Figure 62 75> X2 AP} A= A ol 4
Aol gt mAwolct, At 7k Rl A
Aol 7t BE3IE AL, ool AZUET AEHE] &
A Aol Bxsin A4 Adolls AR AR
4gm0] AWzt FYo T RIS 7|4 A F |
A= Q) A 47 Yol 2003 =0 43} 625 650
233191, 200450 57} 84 9F0] ¥
o} B2 2o 2004k ME FEE F 5 U
Ao} AL BEL vhxojoA Atepzl Ao g &l
EEgh Lol Akt gi4l A @ A A A
o2 gk} A Al A 5XHol= 2008, 2004
WEo w13} 24 2% 0] 3] A<)W} ¢l
et ol A=) o8 thE AlEFo 3ol ARt
7] o2 FAHT

Mgt AT e d&2F 7)1 A HQl w73
FA% o) gis AR 7]E9] Akl oJstH,
o) ¥a z40) 9] 47t 22 A G5 Al
Adz, S50y, 2 @ AR B AR

=5
3

S
 oX o

=}
=
o

Y,
Hoye



A AR F W QbA) 2 Af e A B tieh A 499

embankment

12~15m]
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slope zone of estuary intmdation zone

Figure 6. Profile diagram of slope zone of
estuary(zone 4 and 5) vegetation
on Anseo port in Saemangeum
reclamation zone

A 1. Aster tripolium

S.m: Suaeda maritima

L .t: Limonium tetragonum

K.s: Kochia scoparia var. littorea
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Table 2. Surface soil properties of intertidal zone and estuary area on Anseo port in Saemangeum

reclamation zone in 2003

Studied | o ion Plant Soil texture oH Na' cr
zone No. USDA (cmol/kg) (mg/kg)
1 high tide zone  Suaeda glauca S 840cd 10D 00 d
Suaeda maritima LS 8.66 bed 09b 49.6 cd
2 intertidal zone Limonium tetragonum SL 8.80 be 15b 49.6 cd
bare soil LS 830 d 22 b 168.4 b
3 intertidal zone  bare soil LS 825d 55a 4609 a
Suaeda maritima LS 936 a 29b 319 cd

slope zone )

4 Limonium tetragonum S 8.94 ab 16 b 355 cd
of estuary Aster tripolium LS 9.02 ab 27 b 56.7 ¢
5 ‘O“f“{c’gf‘};‘;‘y’ oM Kochia scoparia var. littorea SL 8.64 bed 63 a 1489 b

1) LS, loamy sand; SL, sandy loam; S, sand

2) Within the same test method values with the same letter in row are not significantly different at the 0.05 probability by LSD

test

ol Bt e, QhAl 29 2749} 714 Ajge]
Hi= A4t Eo mefighako] Hlad B2 FUAE
A FE ) vlFo] sgubE, AW L AR
Fat wef| gego] B2 EFolAE 230l
o PO EF FUxE BRA AL
A REE grzd oo AXg XA A A9
7bFEY # ozt A7) 7ke] A Adef ol A= Aol
7Hsst diid sg4 AEolztn h(HAES,
1983), QhA A Aol = A7 EYTE o) 2
Zhel A4 A QT 714 Ao F = Aol FhE L
gtz Bl A &HsHA) ghaoll Bl5=01 o] A9
e e st Aoz 279 A5 2o Ed3}
L agod el

pHE 7= A9 sj3h23 A7|u]3 EZA| A
247k 9 33 9 002 7H3F 2T, 2T A B
Aol|A] 8.4~8.89 W g Ko, wtA7 I 5% 5t
T 715 Aol Auz SEuid, AAuH 4 Ui
Aere] JE(15~20cm)o| A SAHE 7.1~7.3 Hrh
ETHel ™S, 1990; YA F, 1995), AR F
(2006b)2 TH37F 3H AGA GAAETEAIA A
Hage, geuttEe, v e 9 EA L
A\A ztzF 8.4, 9.0, 8.3, H 8.3 7|53t & AF
A Gl obA 7o) 274 B 714 A 90 pHet vjS:
3 23S yeplla, Aot Al E 2t o] A A T}
AUz BxAjof oist pH W= 242 8.1 7|53t
(etg 3|9} A4, 2006) ZZFe] A2 EE 2] of
g pH= AR |9 S 2 A2 Yehdth, vl ot
et AMAESY 2HO| 2 EFEES YL &

f a3t ol wd

7 BloA o]FAR L 9l oH(Gururaja et al,
2004), QAAIEC] 233 IFEFY thFE pH
AT wj(Evans, 1953; Dodd and Coupland,
1966; 0144, 1988) FAYAIE-2 W2 9] pHOA
23 0] 715319 (Gillham, 1957) pH SN EY
Hio] 2 g3 7)A A % A2 E Helth(Bolen,
1964).

Na'2 27t 5 248 u]2E 22| (zone 3)2} 7] A
o 2 APaE]7t 283 A4 A Q(zone 5)°0) BhET
(zone 1)&} 27t F AA EEZ|(zone 2) B 7] A
o] v 4> A Y (zone 4) B} ESUT} olF AHZ
z712el a4 9ol o8l Na' 527} 2 o2 %
SRR G 5, 2002). A4 YEEZA(zone 3)2
Na' =% 5 5cmol/kg 22, AR E A AT %
UE, AAA, bR 2 AAuF REAL 0.9~
2.9cmol/kg BT} Eo} Na” H=7F 214 289 Aga
A8 2h835k 0 9J8-2 W Grh(AE | 1986; Liuchli
and Epstein, 1990; Qadir and Schubert, 2002),
gtz £EE VB B2X 9] Na™sEi AWA,
| EUE(zone 4), A0 E AR BEX]f 4]
aho] Lokd] ol o H<4(1990) T A A 5(1995)
o] Ao} AA3H= Ao 2, UYEA7HHE GAAE
off u3ted v A W Bof AeEolA FASL Q&
& Uehdch a8y AzAe] &893 e 2
Eof Aot 1 EE 5 HrY Aol st A
AE Ao = B Z o] (Lihong et al,, 2006), Tr2f
2 7)1 X 31 9] 9] thaFst FgollA x4
Jdee vtk 22t F A 2x99] SFUEL AR
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A& Z42E 0, 9cmol/kg % 1, 5cmol/kg & & e}
U 22 A F A ujEEA]9) 2 2emol/kgof) HISHed
Na'ls=7F Bobch 2ajut Al 23] 9 2] 44 b &7
(2.2cmol/kg)+= AA o] AE §l= A 349
(5.5cmol/kg) ol ¥]a+e] Bty 0)4Fo) Axte 27F
o} ol A A2 282 Na' s w7h vz Wol EoF
HELE7t W& A oA o]Fo| AL gL&E& A ARt
(Penfonund and Hathaway, 1938, Chapman,
1939; Evans, 1953).

Clre 2] A4 AlEEZx20 A 33 HofA
460.9mg/kg 0 & 7P AT, WEA EEZ A oA =
Na g Zo} Zro] 713 Wokar, A 22 Aofj Az A4 1]
E2A(168 4mg/kg)7t AFUEL ARA EEZA
(49.6mg/kg)ll Hj3to] ot CI™ 9 ek A &3
o] Agk 8AZ 283k 9SS H A HChapman,
1939; ZAZ4 1971, Rboades et al, 1989;
Hernandez Bastida et a/, 2004), 7|4 A9 & 1]
4 2 9(zone 4) 9] Cl 5= 27t ol v|gte] W 5
=5 Bov 7| A9 F A A HQ) A i
A (zone 5)+= 148 9mg/kg 2, H]A 4 XY (zone 4)
of Exst S| FUE, AZAE U AAnH BEAA
31.9~56.7 mg/kgdll Bl5te} £k o) Na 5%
o gro] 0] F71AQ1 FYel 71shs A2 Tt
Hr,

Al BEZA) 9 Bl 22) 9] BC 5%+ Figure 72
Uebdch 230 H 71 A FoA 22 EC FE 2
Q1 3T A BRI (A 229 F AAo] &
#atA] o2 A Gt A 3R H) e}, AA £ Foll=
7l AG F A A9 AP RE X (zone 5)0]
R, 7HA B 2 TR o] LA B EA(zone 1)
oltt. 714 A9 F HjAHS A Y (zone H)AE 3HF
g B9 BC F=7F w5, AR A9
HFEAE R R AR Hsignt, 220t (zone
2)9] S FHET AAH HEA EC 5=k H|%8t
FE BEA N E EC 57 fARHS Egloh 29
U 7l4 A9 9] v Ao A3 AE AT et
5 B2 (zone 4) 9] EC 55 20 o] 22 A &
XA (zone 2) BTk Yo} A FAAQ] 2ol Bk oA
2 AEFE BC 5o 52 A Jellde A5 7
o= A AL Zpol7h wgstl SIS Sju)dich e}
A ZHRSRE ojxe 27N AEF &8 Fi
Mg EARTHE G EFEHA 9] folof ¢
3] 2A"E AABIH(Chapman, 1940; Vince and
Snow, 1984; Armstrong et a/., 1985; Olff et al_,

o H)$3 1% (s0il elevation) 9]
FAEAE 2= 3o 28T GMAETE Y BY
sfapiol fARKY, T e S 2 Felofal 2o
3pshgof Zpo] 7} vpehLbE 0]34(1990) 9 AEA &
(19952 Ao} Zoml, AWNBY BEL J527)
& AXsH= 15 9 X g(Grey, 1992) ¥ o} EoF
Qo] Walel £ EFEAY FA Holst 1A
-8-8 AJARSIHOdum, 1988; Grace and Jutila,
1999; Bockelmann et al., 2002; Silvestri et al,,
2005).
giiie] AREFA FH H(salt)Z NaClo|v
T2 Na' 7} A Zofj A AF =& o Al=d o
E29 9] 07| (Muhammad, 2004), CI” &t A%
=40} 9)-2(Liuchli and Epstein, 1990)& 178 3
o obA EE Z27He} 7]4 Aol B U Na', Cl
BEC BEE AV N REAT A BEA | Bl
Lol 27Hh Yol A Aol 282 EC, Na” ¥ C1™ 9
SE7hH R B Aol A o] FfA T S KA
th(Adams, 1963; Bertness, 1991a; Bertness et al,,
1992; Shumway and Bertness, 1994; Srivastava
and Jefferies, 1995),
2 A BE A0 Na', C1 2 ECY 5=t 11 37
7h Az Aok A Hof AQE EEX Y Na',

Sgzone 1) —

Lt (zore 4

0 5 10 15 20 * &y
EQdS/m

Figure 7. EC value of each plant stand and
bare soil of intertidal zone and
estuary area on Anseo port in
Saemangeum reclamation zone

S.g: Suaeda glauca L .t: Limonium tetragonum

At: Aster tripolium S.m: Suaeda maritima

K.s: Kochia scoparia var. littorea N.v: bare soil
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Table 3. Pearson correlation coefficients for soil
chemical properties of intertidal zone
and estuary area on Anseo port in
Saemangeum reclamation zone

+

Na cr EC
Na* 1.0

cr 0.66 1.0

EC 0817 0.04™" 1.0

" indicate significance at 0.01 level,
" indicate significance at 0.0005 level

Cl” ¥ ECH = 28 734 7| XY F A A
o o] Ane) 27t 9] s FUE E AAA) 714 A
9] FFUE) 7| X H ] AAA I AN vEE
o Y] BER| &olt), o]+ Na'9 EC 2 €179}
ECEErl &2 ABANE 727 gioz F4dt
(Table 3).

o|Are] Autoll A, tA T Gl 7] HH Ao §
A A EARL 7]E9 27tdd] £dS S UE, AH
7 Y AUz Qo) 7|4 G iR dof) ST v
A, AN, AdatE], AFHulE, H|&, ss5Hot
F 4 ZL05E Fo] £ MeAo] e AR
gt AF il 279} 714 K ollA A8
Z0] 2¥7 BXE AAs= A2 Na', €17 € ECH
zolglemg 27] 7HHR YolH® o]5e] HEof 9
) AEEY £F, BX U A7 AR AR o &
Hoh(AZ5 9 wgul, 1983), Ak 7HE A ) vt
A7ZH A0 YA, 1988) U FAL 1ol 2@
g Beuirl B A g9 2ol vy 9
715 A oAl WAYEA] ofof ho 2 o] 299 7HA
Aol &8 & A wste] Fol7} FEHET

3. ECOt AlM 7t 22X &M

A B ol EoF EC 7+ BAE B3] ¢ty
AL, 2, 4 D 5x]Fo) AT 7T 2K BEX]} A2
g 3z)9 9] 2749 A4 B]EEX] oA ZA%H EC| 9
3 2R AL A5 7 S Figure 88 VERY
ok, B4 Ax A4 BEX = ECO| o) F3HA -2
glo] 2749 A EF AR E£EA(zone 2), T
zdj o] A EEZ X (zone D} 714 A G F H[A
A 2] AAAT A/ H EEA(zone 4), 7|5 Y
Z v 299 FE B2 A (zone 4), 715 A F
% A A9 ] AWAE] EEA (zone 5)9F 27

AR BEA F A4 1B (zone 2) W T A

zone 4

r T T T T T T T T T T T T 1
00 01 0.2 03 04 05 06 07 08 0.8 1.0 1.1 1.2 13 1.4

Average Distance Between Clusters
Figure 8. Diagram of EC cluster analysis for
seven plant stand and two bare
soil area where intertidal zone and
estuary area on Anseo port in
Saemangeum reclamation zone in
2003

S.m: Suaeda maritima L.t: Limonium tetragonum
S.g: Suaeda glauca ALt: Aster tripolium

K.s: Kochia scoparia var. littorea

N.v: bare soil

A BB (zone 3)2] 57} o2 BREUT o] 2
T A4 BEA) 98 EF Y ECY 5=/ RS Y
Ehfe AuE BC 59 Aol Ao 7he B
AEF A0 7)¢15}H (Bertness, 1991b), E% Y EC
o] Ewr} AN BZo| A3t 242 AE S
olnjgtcHFlowers et al., 1977; Watkinson and
Davy, 1985).

He

ZH5jo] 4] AT BEo| 7] H GFS BAP]
Slate] Mgk 7R o) Qb4 B 27iefe )%
Aol 4 20035 2004W0] 2H AT EFE
He BAsEe. 200k 715 Aol 4 BF QA
go] ZHstg oL A4 B2 ¥ B4} Bl
igo] gret AMe] REL EGEA0 9FE WL A
& AAHELE
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(sand) ¥l A2Goje Y2, +5UE L s
Folx o] Eda i FHAE(loamy sand) Y *}
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