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Soil Salinity and Vegetation Distribution at Four Tidal Reclamation Project

Areas

Seung-Heon Lee, KwangJae Ji, Yeoul An and Hee-Myong Ro” (Rural Research Institute, Korea Agricultural and
Rural Infrastructure Corporation, Ansan 425-170, Korea,l)College of Agriculture and Life Sciences, Seoul National

University, Suwon 441-744, Korea)

ABSTRACT : This research was conducted to present reference data to be used as newly reclaimed tidal land
management. We investigated vegetation succession at 4 reclaimed/reclaiming project areas and discussed
relationship with soil and vegetation through investigation and analysis soil chemical characteristics at 2 areas.
14 families 58 kinds were investigated. Vegetation were various at Dea-Ho conservation plot and Seok-Mun
National Industrial Area which are maintaining naturally. Vegetation were simple at Hong-Bo and Dongjin and
ManKyong river areas which effected sea water. Common species that were investigated at 9 sites were
Suaeda asparagoides, Aster tripolium, Phragmites australis, Suaeda maritima, Suaeda japonica, Carex scabrifolia,
As soil desalinization progressing, soil classified at first saline-sodic soil, the next saline soil and then normal
soil. Chenopodiaceae revealed. at about 30 dS/m of soil ECe and existed to 10 dS/m of soil ECe. At about 20
dS/m of soil ECe, Aster tripolium, Calamagrostis epigeios, and Sonchus brachyotus revealed and then non
-halophytes and commom plants at inland revealed at low soil ECe of about 10 dS/m. However it was not to
progress vegetation succession and soil desalinization at the same time, owing to input of seeds or plants etc
from out-ecosystem. So for promotion of vegetation at newly reclaimed tidal land, we proposed that it was
very effective to plant artificially halophytes or suitable species through soil test.

Key words: reclaimed land, halophyte, electrical conductivity, desalinization, vegetation sucession.
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Fig. 1. Location of the Survey sites.
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Table 1. Flora on 9 different sites at 4 tidal reclamation project areas

Scientific name

Korean name

PANDANALES
TYPHACEAE
Typha laxmanni Lepech.
Typha angustifolia L.
GRAMINALES
GRAMINAE
Calamagrostis epigeios (L.) Roth
Phragmites australis Trin.
Phacelurus latifolius (Steud.) Ohwi
Zoysia sinica Hance
Digitaria sanguinalis (L.) Scop.

Imperata cylindrica var. koenigii (Retz.) Durand et Schinz
Agropyron tsukushiense var. transiens (Hack)) Ohwi

Miscanthus sinensis Anders.
Bromus japonicus Thunb.
Bromus remotiflorus (Steud.) Ohwi
Puccinellia nipponica Ohwi
Poa sphondylodes Trin.
Beckmannia syzigachne (Steud.) Fernald
Echinochloa crus-galli (L) Beauv.
Festuca arundinacea Schreb
CYPERACEAE
Scirpus planiculmis Fr. Schm.
Scirpus triangulatus Roxb.
Carex scabrifolia Steud.
Fimbristylis ferruginea var. sieboldii (Miq.) Ohwi
Cyperus microiria Steud.
ORCHIDALES
ORCHIDACEAE
Spiranthes sinensis (Pers.) Ames
POLYGONALES
POLYGONACEAE
Rumex crispus L.
Persicaria perfoliata Gross
Persicaria hydropiper (L)) Spach
Polygonum aviculare L.
CENTROSPERMALES
CHENOPODIACEAE
Suaeda asparagoides (Miq.) Makino
Suaeda maritima Dum.
Suaeda japonica Dum.
Salicornia herbacea L.
Chenopodium ficifolium Smith
Chenopodium bryoniaefolium Bunge
CARYOPHYLLACEAE

Melandryum oldhamianum for. roseum (Nak) T. Lee.

Sperqularia marina Griseb.
ROSALES

ROSACEAE
Duchesnea chrysantha (Zoll. et Morr.) Mig.
Rosa multiflora Thunb.
Potentilla paradoxa Nutt.

LEGUMINCSAE
Trifolium pratense L.
Amphicarpaea edgeworthii var. trisperma Ohwi
Medicago denticulata Willd.
Glycine soja S. et Z.
Robinia pseudoacacia L.
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Table 1. (continued)

Scientific Name Korean Name P 2 3 4 S1;es 6 7 8 9
MYRTALES TEYE
ONAGRACEAE s
Oenothera biennis L. Adulo] 2 0 0
PRIMULALES P2E
PLUMBAGINACEAE RA 7R3}
Limonium tetragonum (Thunb.) A.A. Bullock AR 0 0 0
GENTIANALES SEE
ASCLEPIADACEAE w7l 3
Metaplexis japonica (Thunb.) Makino 71 0 0
PLANTAGINALES A7 o2
PLANTAGINACEAE A7 o)}
Plantago major var. japonica (Fr. et Sav.) Miyabe G270 0
CAMPANULALES 2BEE
CAMPANULACEAE 2313}
Artemisia princeps var. orientalis (Pamp.) Hara & 0 0
Artemisia scoparia Waldst. et Kitamura H|&: 0
Artemisia fukudo Makino Zuj 0
Erigeron canadensis L. oz 0 0 0
Erigeron annuus (L.) Pers. Az 0 0 0
Aster subulatus Michx. var. sandwicensis AG. Jones A PR 0 0
Aster tripolium L. A7 H 0 0 0 0 0 0 0 0
Gnaphalium japonicum Thunb. ZHUE 0
Lactuca indica var. laciniata Hara SaEn7) 0
Sonchus asper (L.) Hill 7% 0
Sonchus brachyotus AP. DC. A& 0 0 ¢ 0
Total 16 3% 17 10 18 6 8 5 8

¥, Dae-Ho Experiment conservation plot; 2, Seok-Mun National Industrial Area; 3, Seok-Mun Seok-Mun section; 4, Hong-Bo
Hong-Seong section; 5, Hong-Bo Bong-Ryong section; 6, Hong-Bo Bong-Ryong Bing-Do; 7, Dongjin river; 8, ManKyong river

Southern area; 9, ManKyong river Northern area.

Table 2. Summary of flora on 9 different sites
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Table 3. Diversity index of plant community at survey sites

Shannon  Evenness
Site Community Index Index
CON)
1’ Quadrats 2.38 0.88
Calamagrostis epigeios(2tZ-%) 146 0.75
Sonchus brachyotus(AHd| E) 1.71 0.71
2 Limonium tetragonum(74 A7) 117 0.84
Suaeda maritima(3) ZLHE) 0.82 059
Imperata_cylindrica var. koenigii (w))  1.02 0.74
3 Phragmites australis(Zdi) 1.59 072
Suseda maritima(&FIE) 122 088
Suaeda japonica(d A %) 0.68 0.62
4 Salicornia herbacea(5-5-}t]) 1.01 0.92
Chenopodium ficifolium(% 7 o}5) 142 088
Erigeron canadensis(%§ %) 1.70 0.78
Salicornia herbacea(5-5-7}t]) 0.76 0.69
Sugeda asparagoides(E-A) 1.53 0.74
5 Suneda japonica(A T8 %) 0.57 0.82
Aster tripolium(ZA7] 0] F) 0.65 0.94
Phragmites australis(Z-t}) 125 0.78
6 Salicornin herbacea(5-57}c)) 0.64 0.93
Sugeda_ asparagoides(\E- 7)) 0.00 -
Scirpus triangulatus(4-0] 312§ o)) 0.00 -
Zoysia sinica(Z4ZT]) 0.84 0.61
7 Suneda japonica( AT ) 0.00 -
Phragmites australis(Z-ti) 0.54 0.78
Carex scabrifolin( dA}z) 0.60 0.87
Suaeda japonica(A A %) 0.00 -
8  Phragmites australis(Z}) 0.00 -
Carex scabrifolia(A YA %) 0.62 0.90
Suaeda japonica(dTH %) 041 0.60
9 Carex scabrifolia(A YALE) 0.46 0.66
Phragmites australis(Z-t) 0.65 0.59
Aster tripolium(ZR7) 7] ) 1.20 0.87

N, DaeHo Experiment conservation plot; 2, Seok-Mun Nati-
onal Industrial Area; 3, Seok-Mun Seok-Mun section; 4, Hong
-Bo Hong-Seong section; 5, Hong-Bo Bong-Ryong section; 6, Hong
-Bo Bong-Ryong Bing-Do; 7, Dongjin river; 8, ManKyong river
Southern area; 9, ManKyong North area.
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Table 4. Plant community of Dae-ho experiment conservation plot
Relative Relative Specics
Quadrats 1 2 3 4 5 6 7 8 9 Cox(rsrr)age Fre(z[;incy Value Rarl
Trifolium pratense
(EeEn D) 60 30 10 1114 732 923 6
Lo Irahyotus 20 5 0D B 5 1508 1220 1362 4
(AHIE)
Calamagrostis epigeios
(B2E) 20 40 20 891 7.32 812 7
Phragrites ustalis 10 0 % 10 20 1559 220 139 3
(2t
Plantago major var. japonica
(@A) 10 111 244 177 1
E )
e(sé"ﬁjgjré;ld’m“ 20 0 60 0 8B 1220 1557 1
Fimbristylis ferruginea var. sieboldii
=] - g e g 2
(A=) 20 10 10 10 60 10 13.36 14.63 13.9
Digitaria sanguinalis
3 . 934 5
(51ed]) 30 20 20 10 891 9.76
Scirpus planiculmis
A7) 5 1 0.67 488 277 9
Suaeda asparagoides '
. 27 14
(V2 1 011 244 1
Sugeda maritima
A5 LT . ’ 127 14
(HEUE) 1 0.11 244
Salicornia herbacea
(ESnH) 20 223 244 234 10
Aster tripolium
(A7Rel3) 5 10 167 488 327 8
Metaplexis japonica
(7)) 10 11 244 177 il
Puccinellia nipponica
5= . X 77 11
(AT E) 10 111 244 1
Total Coverage 130 120 110 87 8 100 100 95 70 10000 100.00 100.00 -
Total Species 6 4 4 7 8 7 4 5 5 - - - -
Table 5. Soil characteristics of quadrats at Dae-ho experiment conservation plot
Quadrats 1 2 3 4 5 6 7 8 9 AVG.
pH 84 83 82 79 78 79 80 80 81 81
ECe (dS/m) 090 128 151 455 498 252 1.5 233 547 279
SP (%) 37.72 37.58 37.08 2 3657 36.33 38.00 4091 371 3712
Mg™ 086 161 124 441 436 211 207 309 6.19 288
Souble Cations G 120 204 176 385 428 281 327 414 6.86 3.36
(tmmol /L) Na* 5.74 731 983 35.20 37.73 18.93 883 15.84 362 20.34
K 127 0.79 0.96 271 330 151 1.06 140 329 181
SAR 5.67 541 8.03 17.32 1815 1206 541 833 17.08 10.83
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Table 6. Soil characteristics and vegetation at Seok-Mun national industrial area

Miscanthus Sonchus Setaria Calarmagrostis Aster Salicornia  Limonium  Suseda Suneda
Vegetation Sacchariflorus  brachyotus Qluca epigeios tripolium herbacen  tetragonum  maritima  asparagoides
) (HE) @eR® @xH  obE) EEY) Y @8 (8

Plant Height(cm) 1%.3 853 643 1203 80.0 267 193 313 603
pH 84 75 82 79 78 80 79 79 74
ECe (dS/m) 324 640 832 881 16.60 18.84 1935 30.00 3820
SP (%) 50.0 529 45 57.7 4867 50.60 4549 51.93 59.6
Mg™ 5.04 982 1393 16.19 3645 3897 38.39 7717 97.33

21:121; ™ 4.00 543 986 6.80 11.66 30.08 16.37 203 1239
(cnmol /L) Na" 2438 51.53 69.28 74.27 152.20 17943 175.08 298.52 374.96
K 201 329 315 3.67 750 11.60 810 19.05 1629

SAR 11.25 18.70 19.95 2151 30.06 31.34 33.51 38.32 5007
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