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Ecological Studies on the Coastal Plants in Korea
——On the Sand Dune Vegetation of the Western Coast—
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(Dept. of Biology, Kang Weon Nat. Univ., Dept. of Forestry, Kyung Hee Univ.*)

ABSTRACT

The dominant species of the sand dune vegetation in the western coast of Korea were Carex pumila, Ischae-

mum antheporoides, Calystegia soldanella, Carex kobomugi and Imperata cylindrica var. koenigii.

The salt content of the sand dune soil and of the atmosphere of surveyed areas ranged from 3.93 to 13.86

mg% and from 25.81 to 168.86mg% respectively. Between the salt content of the atmosphere and that of the

soil positive relationship was found.

Species density and Simpson’s index increased with the distance from the coast, the former was exponential,

however, the latter was linear.

The composition of biological types in the investigated stands was H-D4-R;3-e or H-Dy-R;_;-t. Relative

numbers of psammophytes and rhizome psammophytes decreased with the distance from the coast, but those

of other plants increased

The standing crop of the sand dune vegetation ranged from 0.04 to 491.64g/m? and the average was 27.77g/m?2.

This was varied as the stands and showed a linear increment as the distance from the coast was increased.

The salt content of atmosphere significantly affected the density, T/R ratio in the standing crop and Simpson’s

index. The salt content of soil showed similar tendency on the density and the T/R ratio.
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Fig. 1. The location of the stands investigated.

1 : Seopo-ri, Deokjeock-myeon, Ongjin-gun, Gyeon-
ggi-do.

I : Jebu-ri, Seoshin-myeon, Hwaseong-gun, Gyeonggi-
do.

I : Shindu-ri, Weonbuck-myeon, Scosan-gun, Chung-
cheongnam-do.

IV : Weoljeon-ri, Nampo-myeon,
ungcheongnam-do.

V : Shinhap-ri, Seo-myeon, Seocheon-gun, Chungche-
ongnam-do.

W : Jangho-ri, Sangha-myeon,

bug-do.

: Dochan-ri, Imja-myeon, Shinan-gun, Jeonlanam-

do.

: Baigsan-ri, Jaeun-myeon‘ Shinan-gun, Jeonlanam-

do.

: Ohyu-ri, Docho-myeon,

do.
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Fig. 2. Warmth index and mean temperature in
each stand.
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Fig. 3. Precipitation in each stand investigated.
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Table 1. The average value of factors by stand

Stand number

I I I v v | M W K

NaCl content in atmosphere(mg%) — 48.0 117.6 — 57.4 36.2 72.8 82.8 74.4
NaCl content in soil (mg%) 9.2 1.5 6.8 6.6 56 7.6 69 7.1 6.9
Soil pH 7.6 86 80 7.9 7.4 7.3 7.2 7.4 7.2
Species density (No./0.25m?) 2.6 4.0 2.6 4.0 4.8 4.3 37 4.0 1.8

Table 2. The average value of several factors in different distance from the lst quadrat

Distance from the 1st quadrat(m)

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

NaCl concentration in atmosphere(mg%) 67.7 — 61.3 — 65.2 — 75.1 — 120.8

NaCl concentration in soil (mg%) 8.26.7776.9818.2817610.1988981466.46.16.9
Soil pH 7.87.87.77.77.6737.779 7.97.8827881798176
Species density (No./0. 25m?) 2.0 3.3333.439404538 2.33.33.54023.03.0205.0

Table 3. Analysis of variance for several factors

NaCl concentration NaCl concentration . : .
Source of df in atmosphere daf in soil Soil pH Species density
variance
MS 0(%) MS (% MS 0(%) MS p(%)
Total 28 100.0 75 100.0 100.0 100.0
Stand 6 16767. 33*¥* 55.9 8 20.32%F  48.7 2.0943** 71.0 7. 48** 24.5
Distance 4 1506. 57%* 14.4 15 4. 66* 7.6 0.1953** 8.8 3. 04%* 11.0
Error 18 342. 85 29.7 52 2.47 43.7 0. 0618 20.2 1.64 64.5
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Fig. 4. Relationship between NaCl content in

the soil and pH value, and NaCl content
in the atmosphere and the soil.
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Table 4. Importance value of the species growing in different stand
Species I I I v v V Vi I X Total
Carex pumila Fxe|Az 188.93 76.09 3.94 26.38 71.34 3.36 98.89 468.93
Ischaemum anthephoroides | o o 80.79 62.11 16.36 126.72 85.77 78.71 450. 46
Calystegia soldanella 7Av| % 69.54 48.16 22.98 38.95 28.00 42.04 18.50 44.12 57.94 370.23
Carex kobomugi Xz|A}z 122.66 18.05 10.01 44.61 34.50 51.21 15.29 19.34 315. 61
I";fglf’“’qcyl’"d”“ var. koe- 744 79.41 39.53 7.22 28.70 4.65 33.52 34.04 57.66 302.17
Zoysia macrostachya ZAT| 10.82 9.11 80.50 85.49 185.92
Lithospermum arvense 7\ 2| 3| 126. 47 126. 47
Vitex rotundifolia 49 7|V 12.16 35.15 35.38 82. 69
Elymus mollis 74 7% 3.88 56.85 21.83 82. 56
Digitaria sanguinalis u}#j o] 35. 02 27.10 62.12
Izeris repens 70 2u}H 16.54 11.87 2.55 7.50 38. 46
Messerschmidia sibirica X&) 2] 2] 15.58 6.81 2.58 4.12 29.09
Artemisia capillaris A3 % 6. 39 7.71 14. 65 28.75
Rosa rugosa & 23} 16.09 11.05 27.14
Salsola ruthenica <7}z 7.36 17.36 24.72
Salsola komarovi FH 5 18.20 6.01 24.21
Asparagus oligoclonos ¥}-&-4] %3 5. 52 10.22  2.58 18. 32
Lespedeza uyekii 3] k12 15. 48 15. 48
Cxynodon dacty}on LAk b o] 7.92 4. 56 12. 48
Cassia mimosoides var. gﬁ_m%ane 3.94  6.50 10. 44
Others (9 spp.) 5.24 5.32 21.66 32.22
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Fig. 5.  Relationship between distance from the 1st quadrat at the coast and importance value.
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Simpson’'s index by stand.
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Table 5. Average standing crop(g/0. 25m?) and T/R ratio for each stand
— Stand
Species —— I I It v v V Vi VIl K  Total
Carex pumila FHeAlx 26.53 6.13 0.01 2.50 0.06 4.10 39.33
Ischaemun anthephoroides 9. 86 11.38 5.17 15.30 10.86 9.50 62.07
7 &) B
Calystegia soldanella 7}v| % 5.75 1.70 1.19 0.53 2.34 0.87 0.15 0.90 0.41 13.84
Carex kobomugi 3] A}x 9.56 1.10 0.65 3.00 6.75 9.35 0.53 0.73 31. 67
Imperat cylindrica var. 1.19 9.09 3.32 0.25 3.33 0.45 5.07 4.84 4.33 32.87
koenigii
Y Zoysia macrostachya TRt 0.36 0.20 6.94 3.33 10.83
,: Lithospermum arvense 7= 3] 6. 92 G. 92
§ Vitex rotundifolia 47| W%  3.25 8.07 18.75 30. 07
& Elymus mollis 7 1% 0.69 7.63 4.83 13.15
qg) Digitaria sanguinalis n}¥) o) 0. 38 0. 003 0. 383
é Izxeris repens 7} %=nl7 0.25 0.03 0.01 0. 003 0. 293
Messerschmidia sibirica 1.75 0.25 0.001 0.01 2.011
o) A4
Artemisia capillaris A3 % 2.45 0.01 4.59 7.05
Rosa rugosa 3|3} 3713 2.72 5. 85
Other 15 spp. 0.49 2.53 1.00 0.00 1.53 1.61 0.39 0.12 0.01
Total 24.00 29.48 35.14 29.16 31.25 27.78 32.17 41.84 12.18
Carex pumila T Hz A x 96.38 54.50 0.42 14.14 0.12 11.83 177.39
Ischaemun anthephoroides 25.72 21.75 4.58 21.43 18.63 21.85 113.96
4] B2
Calystegia soldanella N4l %& 17.19 5.77 7.56 851 4.08 6.60 3.79 17.18 0.83 71.51



___ Stand

Species  TT—— I I E ¥ Vv W W W K Total
Carex kobomugi X ejAlz 24.48 2.36 1.94 14.62 10.17 8.70 4.29 3.50 70.07
Imperata cylindrica var. 2.25 24.81 11.47 0.50 4.58 0.35 8.86 15.20 10.33 78.35
. koenigii

Zoysia macrostachya Z7tv] 0.73 0.10 14.94 10.67 26. 44

Lithospermum arvense 7 3=]%] 1.13 1.13
g Vitex rotundifolia <4715 3.75 11.21 61.88 76. 84
w Elymus mollis 70 1% 0.59 15.62 4.17 20. 38
E Digitaria sanguinalis v}3)o] 0.50 0. 003 0.503
& Izeris repens 782:u}7) 0.75 0.69 0.06 0.03 1.53
-E Messerschmidia sibirica X-=] =] ] 0.75 0.01 0.005 0.11 . 88
5 Artemisia capillaris A3 % 0.91 0. 01 3.15 . 07

Rosa rugosa & 3} 7.25 3.18 10. 43

Other 15 spp. 2.50 2.55 0.21 0.03 0.94 5.13 0.41 0.62 7.34

Total 58.68 65°99 118.96 115.54 30.84 42.31 64.59 135.29 41.00

Carex pumila FER 2| A2 122.91 60.63 0.43 16.64 0.18 15.93 216.72

Ischaemun anthephoroides 35. 58 33.13 9.35 36.73 29.49 31.35 175. 63

A 4] 1e
Calystegia soldanella 79| % 22.94 7.47 875 9.04 6.42 7.47 3.94 18.08 1.24 85.35
Carex kobomugi 3.z|Alzx 34.05 3.46 2.59 17.62 16.92 18.05 4.82 4.23 101.74
Imperata cylindrica var. 3.44 33.90 11.79 0.75 7.91 0.80 13.93 20.04 15.66 108.22

koenigii

% Zoysia macrostachya 27kl 1.09  0.30 21.87 14.00 37.26
g Lithospermum arvense 7 3|3 8. 05
B Vitex rotundifolia <-4 7] V% 7.00 19.28 80.63 106. 91
™ Elymus mollis 74 1.7 1.28 23.25 9.00 33.53
£ Digitaria sanguinalis w}2 o] 0.88 0.01 0. 89
© Izeris repens 73 %u}7 1.00 0.72 0.07 0.03 1.82
Messerschmidia sibirica 28] X] 2.50 0.26 0.01 0.12 2.89
Artemisia capillaris A3 % 3.36 0.02 7.74 11.12
Rosa rugosa 3 &3} 1038 5.90 16. 28
Other 15 spp. 0.99 5.08 4.17 0.02 2.87 6.73 3.69 0.76 6.35 30.66
Total 80. 68 95.47 154.07 144.70 62.09 70.09 96.76 177.13 53.18 937.07
Carex pumila ETHEALE 0.28 0.11 0.02 0.18 0.50 0.35 0.24
Ischaemun anthephoroides 0. 38 0.52 1.13 0.71 0.58 0.43 0.63
PR
Calystegia soldanella A% 0.33 0.30 0.16 0.06 0.57 0.13 0.04 0.008 0.04 0.18
=2 Carex kobomugi ¥.e]Atx 0.39 0.46 0.34 0.21 0.66 1.07 0.12 0.21 0.43
g Imperqtq_ cylindrica var. 0.53 0.37 0.29 0.50 0.73 1.29 0.57 0.32 0.52 0.57
N koenigii W
-2 Zoysia macrostachya T3L¥] 0.49 2.00 0.46 0.31 0.82
Z Lithospermum arvense 73| 3] 6.12 6.12
§ Vitex rotundifolia 44 7|ub%  0.87 0.72  0.30 0.63
Elymus mollis 70 1% 1.17 0.49 1.16 0.94
Digitaria sanguinalis ¥}¥] 0] 0.76 1. 00 0.88
Izeris repens 70%nl7 0.33 0.04 0.16 0.10 0.16
Messerschmidia Sibirica 23] 2] 2] 2.33 25.00 0.20 0.06 6. 90
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Fig. 12. Relationship between NaCl content in the

air and the soil and Simpson’s index, T/R
ratio, and density.
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