Korean J. Environ. Biol.

Ao g & a ol A A

RN

)
4

EEEINEE R R

Estimation of Possible Growing Area by Analysis of
the Vegetation Structure and Habitat Environment of
Dendropanax morifera Community

Youngmoon Chun, Eunhye L ee and Jaeseok Lee*

Department of Biology, Konkuk University, Seoul 143-701, Korea

Abstract — We resear ched community structure, species composition, and habitat environment of
Dendropanax morbifera populations distributed in Goheung, Haenam, Wando (I.), and Bogildo(l.)
at south coast of the Korean Peninsula. Our research was also estimated possible area for growth
of Dendropanax morbifera by analyzing meteorological factors of the habitat thereof. Dendropanax
morbifera community divided into Castanopsis cuspidata var. sieboldii group and Carpinus laxiflora
group by difference of species composition. Broad-leaved ever greens showed high dominance value
in view of rNCD in Dendropanax morbifera community as follows: Camellia japonica (100.0), Quer-
cus acuta (88.6), Castanopsis cuspidata var. sieboldii (55.8), Dendropanax morbifera Lev. (41.4),
Trachelospermum asiaticum var. intermedium (23.8), Eurya japonica (19.9) and Ligustrum japonicum
(11.5). In the population distribution, 94.2% of Carpinus laxiflora group consisted of sapling and
small size class that are less than 5cm in DBH while 54.2% of Castanopsis cuspidata var. sieboldii
group did. The soil environment of habitat showed low soil acidity, good organic matter and water
content, and good drainage. The distribution area of Dendropanax morifera habitat had 13°C or
morein annual mean temperature, 7.4°C or more in daily minimum temperature, 100°C - month
or morein warmth index, and approximately 1,344mm in mean annual precipitation. Dendropanax
morifera habitat corresponded to evergreen broad-leaved forest zone located in islands and coast
in the southwest region of the Korean Peninsula. The northern limit line of Dendropanax morifera
community was determined as Gunsan-Jeongeup-Gwangju-Jinju-Pohang-Youngdeok line based
on 13°C in annual mean temperatur e that was confirmed in natural habitat of Dendropanax mori-
fera community.

Key words: DBH, Dendropanax morifera, habitat, meteorological factor, rNCD, soil environment,
vegetation structure
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Fig. 1. Sites for the natural habitat of Dendropanax morbifera from
references. Numerals and each sites refer to Table four. And
solid line shows on the possible area for natural growth of
Dendropanax morbifera based on study with transplanting
and meteorological data.
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Table 1. Species composition of Dendropanax morbifera stands in the southern part of Korea

Serial number 1 2 3 4 5 6 7 8 9 10 1 12 13
Relevé number 1 2 11 7 8 12 13 9 10 6 3 4 5
Altitude(m) 25 18 100 140 230 100 100 340 390 411 184 217 156
Slope(°) 12 18 15 17 26 21 13 20 26 21 29 15 10
Aspect NW24 NW32 NW16 N NWI10 NE4 NE200 N Nw48 SE64 NE60 NES5S6 NE48
Quadrat size(m?) 225 200 100 225 100 100 100 100 100 400 400 400 400
T1 Height (m) 16 15 10 13 11 10 10 10 11 18 17 18 20
Coverage (%) 90 9 95 97 90 9 8 85 85 95 95 95 90
T2 Height (m) 5 8 45 5 4 4 45 5 5 8 7 7 8
Coverage (%) 20 55 70 30 45 45 60 70 80 10 35 25 30
SHeight(m) 15 18 18 2 15 15 2 15 15 2 25 25 16
Coverage (%) 10 15 40 20 20 15 20 5 15 45 45 20 35
H Height (m) 0.2 0.3 07 05 05 05 05 04 04 0.6 12 08 06
Coverage (%) 70 40 15 15 15 10 10 15 10 40 20 25 20
Number of species 39 37 24 21 21 20 23 18 18 40 25 27 61
Character species of evergreen broad-leaved forest zone
Camellia japonica 2 4 2 2 3 2 2 4 5 1 2 2 +
Dendropanax morbifera 2 1 2 + 1 2 2 3 2 + 2 + +
Trachelospermum asiaticum var. intermedium 1 2 + + 1 + + 1 1 3 1 1 +
Eurya japonica + + 3 + + 2 2 + . + + + +
Ophiopogon japonicus 1 1 + + + + + + + + + . +
Ligustrum japonicum + 1 . + + + + + + 3 + : +
Quercus acuta . + + 4 3 2 3 + 5 5 4 +
Cinnamomum japonicum + + 1 1 1 + + 1 + + + . .
Dryopteris bissetiana . . + + + . + + 1 + + +
Ardisiajaponica 2 2 + . . + + . 1 + 1 .
Kadsura japonica + + + . . . 1 + . +
Machilus thunbergii + + : . : . + + 3 . 2 :
Neolitsea aciculata : . : + + : : + + : .
Hedera rhombea 1 + + : +
Neolitsea sericea . . . . . . . r + + +
Sauntonia hexaphylla . . . + + . + . .
Elaeagnus macrophylla + + . . . +
Pittosporum tobira + + -
Quercus glauca . + +
Quercus salicina . . + . . . 2
Character and differential species of Castanopsis cuspidata var. sieboldii group
Castanopsis cuspidata var. sieboldii 5 5 3 5 3 2 3
Dryopteris nipponensis + 1 + . + + + +
Castanopsis cuspidata var. thunbergii . . + + + 3 + +
Mallotus japonicus + + r . . .
Lepisorus thunbergianus 1 + . +
Character and differential species of Carpinus laxiflora group
Carpinus laxiflora . . . . . . . . + + + 2 2
Acer pseudo-sieboldianum . . . . . . + + + +
Sasa borealis + + 2 3
Lindera erythrocarpa + . + +
Sapium japonicum . + + +
Companions
Cymbidium goeringii + + + + + . + + + 1
Callicarpa mollis + + r + . + + + + + .
Smilax china + + + + + + + . + +
Viburnum erosum : + r + . + + + + +
Prunus sargentii + + . + + + + . + . . +
Cornus kousa . . + . . + + . + : + +
Rhus trichocarpa + + . + - . . + +
Syrax japonica + + . . + 1 . +
Quercus serrata + + + : : 3 +
Lemmaphyllum microphyllum 1 1 . 1 . 1 1 . .
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Table 1. Continued

Paederia scandens
Meliosma myriantha
Oplismenus undulatifolius
Sorbus alnifolia

Meliosma oldhamii
Ampelopsis heterophylla
Dryopteris sp.

Desmodium oxyphyllum
Euscaphisjaponica
Elaeagnus umbellata
Cephal otaxus koreana
Vitisthunbergii var. sinuata
Aspleniumincisum
Aindiaea acerifolia
Parthenocissus tricuspidata
Cocculustrilobus

Carex spp.

Lindera obtusiloba

Pinus densiflora

Albizzia julibrissin

Grewia biloba var. parviflora
Lophatherum gracile
Aindiaea apiculata
Dioscorea japonica
Celtissinensis

Euonymus sachalinensis

r

: 1
+ : + 1 :
+ : 1
+ + : +
+ +
: + +
+ + +
+
: +
r .

: + +
+ + :
: : +
+ .

+ +

r + :
1 : 3
: + +
+ 1
+ : : +

r

Others in relevé no.: Oreorchis patens(10-r), llex integra(11-+), Lindera glauca(11-r), Cayratia japonica(10-+), Philadelphus schrenckii (12-+), Quercus
variabilis(13-+), Persicaria amphibia(1-+), Caulophyllum robustum(13-+), Viola dissecta var. chaerophylloides(13-+), Galium trachyspermum(13-r), Zel-
kova serrata (13-r), Actinidia arguta (13-r), Maackia amurensis(13-r), Commelina communis(1-+), Ilex macropoda(12-+), Polygonatum odoratum var. pluri-
florum(10-+), Cornus walteri (4-+), Petasites japonicus(9-+), Viola selkirkii (13-1), Solidago virga-aurea var. asiatica(13-+), Pinellia ternata (10-r), Isodon
japonicus(12-r), Dioscorea nipponica(4-r), Rhus chinensis(13-+), Zanthoxylum schinifolium(13-+), Paris verticillata(13-+), Rhus corchorifolius(13-+), Quer-
cus mongolica (13-+), Disporum smilacinum(13-1), Rumohra miqueliana (13-+), Ficus stipulata (5-1), Actinodaphne lancifolia(13-+), Pourthiaea villosa (10-
+), Callicarpa japonica(7-+), Rubus hirsutus(1-+), Mosla dianthera(13-+), Lastrea japonica(13-+), Rhododendron mucronulatum(13-+), Styrax obassia
(10-+), Aster scaber (13-+), Ficus erecta (1-+), Carex ciliato-marginata (12-+), Chamaecyparis obtusa (13-4), Buxus microphylla var. koreana (9-+).

Table 2. Vegetation structure for each group of Dendropanax mor-

bifera stands

Parameter A B
Relevé no. 8 5
Number of species 254+80 34.0+16.9
Tree 1 height (m) 11.9+25 16.8+3.4
Tree 1 coverage (%) 90.3+4.2 92.0+45
Tree 2 height (m) 50+£13 70£12
Tree 2 coverage (%) 49.4+180 36.0+26.3
Shrub height (m) 1.7+0.2 2.0+05
Shrub coverage (%) 18.1+10.3 32.0+14.0
Herb height (m) 05+0.2 0.7+0.3
Herb coverage (%) 23.8+21.0 23.0+11.0

A: Castanopsis cuspidata var. sieboldii group

B: Cuspidata laxiflora group
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Table 3. Relative net contribution degree (r-NCD) values of Dendropanax morbifera stands in the southern part of Korea. Taxa with less than
20% for frequency have been omitted

N NCD CD.
Scientific name o
A B Total (%)

Character species of evergreen broad-leaved forest zone
Camellia japonica 72.8 53.7 100.0 100.0
Dendropanax morbifera 345 159 41.3 100.0
Trachel ospermum asiaticum var. intermedium 10.6 223 238 100.0
Eurya japonica 22.6 13 199 92.3
Ophiopogon japonicus 4.7 13 4.9 92.3
Ligustrum japonicum 2.8 135 11.5 84.6
Quercus acuta 34.3 100.0 88.6 84.6
Cinnamomum japonicum 7.0 0.8 6.0 84.6
Dryopteris bissetiana 0.6 3.8 24 69.2
Ardisia japonica 6.9 28 8.0 61.5
Kadsura japonica 0.3 18 12 46.2
Machilus thunber gii 0.6 9.2 7.2 46.2
Neolitsea aciculata 0.3 0.1 0.3 30.8
Hedera rhombea 04 0.3 0.7 30.8
Neolitsea sericea 0.0 0.8 0.3 30.8
Sauntonia hexaphylla 0.1 0.1 0.2 231
Elaeagnus macrophylla 01 0.1 0.2 231
Character and differential species of Castanopsis cuspidata var. sieboldii group
Castanopsis cuspidata var. sieboldii 100.0 0.0 55.8 53.8
Dryopteris nipponensis 22 0.1 16 53.8
Castanopsis cuspidata var. thunbergii 9.3 0.0 52 46.2
Mallotus japonicus 0.2 0.0 0.1 231
Lepisorus thunbergianus 0.8 0.0 0.4 231
Character and differential species of Carpinus laxiflora group
Carpinuslaxiflora 0.0 124 30 30.8
Acer pseudo-sieboldianum 0.0 13 0.3 30.8
Sasa borealis 0.0 19.0 4.6 30.8
Lindera erythrocarpa 0.0 0.8 0.2 231
Sapium japonicum 0.0 0.8 0.2 231
Companions
Cymbidium goeringii 0.9 27 24 69.2
Smilax china 13 0.8 16 69.2
Callicarpa mollis 0.7 13 15 69.2
Prunus sargentii 13 0.3 13 61.5
Viburnum erosum 0.2 21 12 61.5
Cornus kousa 0.3 0.8 0.7 46.2
Quercus serrata 0.3 6.4 4.2 385
Lemmaphyllum microphyllum 16 17 25 385
Syrax japonica 0.3 1.0 0.9 385
Rhus trichocarpa 0.3 0.3 0.5 385
Oplismenus undulatifolius 13 1.0 20 30.8
Paederia scandens 0.3 0.4 0.7 30.8
Meliosma myriantha 0.1 1.0 0.7 30.8
Sorbus alnifolia 0.3 0.1 0.3 30.8
Meliosma oldhamii 0.3 0.1 0.3 30.8
Ampelopsis heterophylla 0.0 0.3 0.2 231
Dryopteris sp. 0.0 0.8 0.2 231
Desmodium oxyphyllum 0.1 01 0.2 231
Euscaphis japonica 0.1 0.1 0.2 231

A: Castanopsis cuspidata var. sieboldii group, B: Carpinus laxiflora group, C.D.: Constancy degree
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Fig. 2. Frequency distributions of diameter classes for each group
of Dendropanax morbifera stands (A: Castanopsis cuspidata
var. sieboldii group, B: Cuspidata laxiflora group).
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Table 4. Meteorological elements for the natural habitat of Dendropanax mor bifera (Korea Meteorological Administration 2001)

Distribution area Station AMT (°C) MAP (mm) DMT(°C) SH(hrsyear't)  WI(°C - month)
1. Oeyeondo, 2. Oocheongdo Gunsan 12.7 1,201.3 9.1 2,161.8 91.8
3. Hongdo, 4. Huksando Mokpo 138 1,125.0 10.3 2,163.7 105.3
5. Sohuksando, 6. Uido ” ” % ’ ’ ”
7. Sangjodo, 8. Hgjodo, 9. Jindo Jindo 133 1,305.7 8.6 2,390.6 100.1
10. Haenam Haenam 14.0 1,456.9 10.7 2,189.7 108.3
11. Bogildo, 12. Soando, 13. Wando ” ” ” ’” ’” ”
14. Judo, 15. Cheongsando, 16. Y eoseodo ” ” ” ’” ’” ”
17. Geomundo, 19. Geumodo Y eosu 141 1,407.5 11.0 2,423.4 109.0
18. Oenarodo, 21. Geogeumdo Goheung 135 1,452.5 8.2 2,560.5 102.0
20. Jejudo Jeju 155 1,456.9 12.4 1,898.9 126.1

*AMT: Annual mean temperature, MAP: Mean annual precipitation, DMT: Daily minimum temperature, SH: Duration of sunshine, WI: Warmth index
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Table 5. Soil characteristics for each group of Dendropanax mor-
bifera stands. Each characteristic is expressed as a mean

+SE
Parameter A (n=6) B (n=5) Total (n=11)
pH 5.15+0.22 4.73+0.20 4.96+0.15
OM2 (%) 22.17+4.49 18.36+2.18 20.44+2.49
SMCP (%) 37.40+5.15 45.18+5.06 40.94+3.52
MRCe (%) 83.67+7.16 79.02+6.23 81.55+4.43

A: Castanopsis cuspidata var. sieboldii group, B: Cuspidata laxiflora group
OMa, organic matter; SMCP, soil moisture content; MRC®, moisture retention
capacity
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