e 7 PEes] A, A7 A3E(2005)
Korean Journal of Agricultural and Forest Meteorology, Vol. 7, No. 3, (2005), pp. 211~219

Vegetation Composition and Structure of Sorbus commixta -
Native Forests in South Korea

Hyun-Je Cho' and Myung-Sub Choi’
'Institute of Agricultural Science and Technology, Kyungpook National University, Daegu 702-701, Korea
’Korea Forest Research Institute, Seoul 130-712, Korea
(Received August 3, 2005; Accepted August 31, 2005)

LBIXIof 0L XpeIR|e] MM TE

ZEA - 2[HN2
HBEY SRR EATA, S REY A
(20053 88 3Y H5;2005 3 8 € 31 Y )

ABSTRACT

Vegetation composition and structure of Sorbus commnixta - native forests of South Korea were studied
using phytosociological procedures and its ecological characteristics analyzed with special respect to
species correlations, importance values, and constancy classes. Vegetation types were divided (great
division) into Tripterygium regelii - Quercus mongolica (Inland high mountain type) and Acer takesimense
- Fugus crenata var. multinervis (Ulleung Island type) and ten accompanying vegetation units. In between
S. commixta and life-forms, 120 correlations were positive with 23 of these having a p-value < 0.01 for trees,
21 for shrubs, 10 for woody vines, and 25 for herbs. In trees, there was a positive correlation between S.
commixta and A. takesimense and T. insularis on the 1% level. In shrubs, there was a positive correlation
between S. commixta and Sasa kurilensis, Callicarpa japonica, Ligustrum foliosum on the 5% level. In
woody vines, there was a negative correlation between S. commixta and Tripterygium regelii and Actinidia
rufa on the 1% level. In herbs, there was a positive correlation between S, commixta and Majanthemum
dilatatum and Solidago virga-aurea var. gigantea on the 1% level.

Key words : Vegetation composition and structure, Phytosociological procedures, Vegetation types,
Vegetation units

I. INTRODUCTION

A plant community is an organized complex with
typical floristic composition and morphological structure
which have resulted from the interaction of species
populations through time (Shimwell, 1971). The
distribution of a species population depends upon
several factors directly related to phenotypic plasticity,
genotypic adaptability, and competitive, reproductive,
and tolerance capacities of the species. The ecological
amplitude of the species is thus quite important to its
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existence in a particular habitat. Generally, an
ecological technique for conserving and managing
the forest vegetation in a given area is based on
vegetation units classified by composition and
structure of the plant society. Classifying vegetation
units is helpful for better understanding how to
manage different plant communities and for facilitating
further systematic and coordinated conservation and
management of forest vegetation (USDA Forest
Service, 1989). S. commixta is the deciduous broad-
leaf subtree which grows in deep mountaians at an
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elevation of 500 m to 1,200 m. It also grows in
isolated locations such as Ulleung Island and Jeju
Island. S. commixta is not abundant in our country,
although it grows over a wide range along the high
mountain backbone of S. Korea. But S. commixia
have been indiscreetly collected due to medicinal and
other uses and its abundance has been greatly
reduced. In spite of this situation with S. commixta,
there has not yet been any attempt to conserve and
manage S. commixta - native forests in our country.
Therefore, this study is to clarify the vegetation
composition and structure of S. commixta - native
forests with special regard to its conservation and
management.

II. STUDY AREAS AND METHODS

During the summers of 2000 to 2003, fifteen S.
commixta - naitved forest sites were sampled in South
Korea (Fig. 1). S. commixta - native forests (SCNF) are
found mostly near the ridge tops. S. commixta, Taxus
cuspidata, Rhododendron brachycarpum, and Dryopteris
crassirhizoma were the consistent species. A survey
was conducted in two hundred one plots within the
SCNF sites. Plots of 10 m X 10 m were used to analyze
the floristic composition and structure of these sites.
All strata were estimated according to the Braun-
Blanquet cover-abundance scale (r, +, 1, 2, 3, 4, 5).
Details of the approach can be found in Mueller-
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Dombois & Ellenberg (1974).

The delineation of forest plant communities is based
on floristic-structural relevés which were established
using the floristic-physiognomic approach introduced
by Braun-Blanquet (Braun-Blanquet, 1964; Mueller-
Dombois and Ellenebrg, 1974). The syntaxonomically
pre-defined term ‘association’ (Braun-Blaquet, 1964)
was not used because character species in their strict
sense (Knapp, 1971) could not be defined. The central
vegetation unit was termed ‘community’. No
synsystematical ranking of the vegetation units was
attempted and their hierarchical positions are not yet
clear. Communities were arranged in ‘community
groups or types’ if clear floristic and structural similarities
existed. The term ‘group’ was used for floristically
recognizable differences within the community which
cannot be ascribed to obvious ecological divergencies.
The term ‘subgroup’ has been adopted to describe
floristic differences within a subgroup. From these data
various ecological characteristics such as importance
value of each species, constancy classes, interspecific
correlation, species diversity, and community similarity
was analyzed (Peet, 1974; Clarke, 1994; Mueller-
Dombois and Ellenberg 1974). Nomenclature follows
Lee (1985).

1I1. RESULTS AND DISCUSSION

3.1. Vegetation classification

The forest communities, where S. commixta is
distributed naturally, were classified using the
phytosociological procedures of S. Korea. It is greatly
divided into an inland high mountain type and Ulleung
Island type. A description of these vegetation types and
their subordinate units is as follows.

1. Tripterygium regelii - Quercus mongolica community
group(Inland high mountain type; VT I)

This vegetation type develops chiefly at a high
mountain zone with thin soil in somewhat humid
conditions of an inland and Mt. Halla. This is
recognized as having T regelii Rhododendron
schlippenbachii, Vaccinium koreanum, Q. mongolica,
etc. of the species group 2. This is further subdivided
into two communities, four groups, and four subgroups
with a total of six vegetation units by a combination of
the species groups 3 to 11 and Dryopteris crassirhizoma,
Taxus cuspidata of the species group 12. C. lanceolata
- A. koreana community is found mainly in southern

temperate zones such as Mt. Halla, Mt. Jiri, Mt. Dogyu,
and Mt. Kaya. This is subdivided into two lower units
of the B. ermanii var. saitoana - T. cuspidata group and
R. mucronulatum group. R. mucronulatum group is
further subdivided into two lowest units of P densiflora
subgroup and Deutzia parviflora - P. koraiensis subgroup
by a combination of the species groups 6 to 7. The C.
siderosticta - A. nephrolepis community is found
mainly in the central temperate zone and developed
mostly in and around the Taebaek range, which
comprises the frame of Baekdudaegan. This is
subdivided into two lower units of Syringa wolfii
- Thuja koraiensis group and Meehania uriticifolia
- Acer mono group by a combination of the species
groups 9 to 10. M. uriticifolia - A. mono groupis further
subdivided into two lowest units of Dryopteris
crassirhizoma - T, cuspidata subgroup and Tilia
amurensis subgroup by a combination of species
groups 11 to 13. The D. crassirhizoma - T. cuspidata
subgroup is developed mostly on rocky sites in Mt.
Jumbong, Mt. Ode, Mt. Taebaek, and Mt. Hambaek.
The 7. amurensis subgroup developed on the upper
slope of Mt. Schwangbeong, Jingogae, Hwangcheolbong,
Kumdaebong, Durubong, and Yaksubong.

1. Acer takesimense - Fagus crenata var. multinervis
community group ((Ulleung Island type; VT 1)

This vegetation type is found mainly at the Ulleung
Island. This is distinguished from the inland high
mountain type by the presence of species groups 13
as the character species. This is further subdivided
into two communities, four groups, and a total of
four vegetation units by combinations of the species
in groups 14 to 18. The Dystaenia takeshimana -
Acer okamotoanum community is distinguished from
the R. brachycarpum - T. sieboldii community by
having the differential species group 14, but lacking
the 17. It is a secondary community developed on the
vertical middle part of the mountains at elevations of
500 m to 800 m. This is further subdivided into two
types of Hepatica maxima group and Aster glehni -
Pinus thunbergii group by differential species groups
15 and 16. H. maxima group, with the differential
species group 15, develops in places slightly
influenced by man. The A. glehni - P. thunbergii
group, with differential species group 16, develops
on the lower slopes where man's influence is strong.
The R. brachycarpum - Tsuga sieboldii community is
recognized by having T sieboldii and P. parviflora of
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Table 1. Vegetation types and its units of S. commixta-native forests: synoptic table

| . Tripterygium regelii - Quercus mongolica{ Inland high mountain type) 1. Acer takesimense - Fagus crenata var. multinervis (Uireung island type)
| -A. Carex lanceolata - Abies koreana community | -B. Carex siderosticta - Abiess nephrolepis community  |1-A, Dystasnia takeshimana - Acer okamotoanum community
| -A-1. Befula ermanil var. saitoana - Taxus cuspidata grou | -B-1. Syringa wolfi - Thuja koraiensis group 11-A-1. Hepatica maxima group
| -A-2. Rhododendron mucronulatum group | -B-2. Meehania urtticifolia - Acer mano group 11-A-2. Aster glehni - Pinus thunbergii group
| -A-2-a, Pinus densifiora subgroup | -B-2-a. Dryopleris crassirhizoma - T. cuspidata subgrou |1-B. Rhododendron brachycarpum - Tsuga sieboldii community
| -A-2b. Deutzia parvifiora - Pinus koraiensis subgroup | -B-2-b.Tilia amurensis subgroup 11-B-1. Polypodium vuigare - Camellia japonica group
11-B-2. Typical group
| Il
) . A B A B
Vegetation types hierarchy ] 7 3 : 7 7 3 §‘
a | b a b g
Vegetation units no.* 1 2 3 4 5 § 7 ] 9 10 2
Total nurmber of species 40 35 132 156 138 212 131 %B 60 0 f\;—.
Mean total no. of species (/100m") 2 g 205 B 25 ¢ g 39 5 18 5 18 s 17 5 125 8
Mean total cover (1001T) My 1974 B4y 185 155 714 1Be 18949 11 176 5
Nurmber of releves 4 3 36 28 12 20 56 23 13 6
! Sorbus commita 4, 3, v, v, Vs Vs Vo V» Vi Vx| V
2 Triterygiom regeli - 2, Vo N; Vu V. . - - - "
Rhododendron schijppenbachii - 3y Vg Vg iy WV . - - . [i]
Acer pseudo-sieboldianum - 3, iy ' i1 Vg - - - - H
Betula ermani - . Vs Vo Vs 0y - - - - 1
Quercus mongolica - 35 I Wy LU Vi - - - - 1]
Acer tschonoskii var. rubripes - - 4 [\ [\ W - . . . 1]
Pinus koralensis - - Vi WV, [ 1y - - - . 1]
Solidago virga-aurea var. asiafica - - WV, v, Ny [ - . . R N
Ligulania fischeri '2 9 - 1 [ 1, ", Rg . - . I
Calamagrostis arundinacea - 34 Vg ", 11 Rg - - - - I
Astilbe chinensis var. davidif . 2, Hl g 0y il o 11" iy Ry - - ]
Euonymus macroptera - - {11 [ ' 111 - - - - )
Vaccinium koreanum 2, 33 Iy n, [ Ry - . . - |
2 Abies koreana 44 B Vg - Iy - - - - - 1]
Carex lanceolata 2y 14 WV - [ - - - - - |
Euonymus paucifiorus 2, - g - [ R, - - . . 1
4 Sorbus alnifolia 4, - [ B - il - - - i
Lycopodium chinensis 4,4 - [ iy . - . - . i
Schizopfragma hydrangeoides 2 - - - - - ty I, - - |
Berberis amurensis 2, . - [ [ [ - . . - |
Bupleurum longiradiatum 2, - [ 1 B y - . . . )
Betula ermanii var. saitoana 44 - Ry - . . . - R
5 Rhododendron mucronulatum - @ZI [ Iy Iy - - - |
§ Pinus densifiora - 3 I - [ g - - d R
Patrinia saniculaefolia - 2y - ts - R, - . - R
Melampyrum roseum - 2, B - . - R R . . R
7 Deutzia parvifiora - - #l Ry . R, . - . . |
Fraxinus sieboldiana . 13 11 . - . . . . . |
Dryopteris bissetiana - - m [ - . - . |
Picea jezoensis - - I, - . R . . |
& Carex siderostica - . 1y [me i, wW; | - - i
Abies nephrolepis - - - Vo i, {1 i
Aconitum jaluense - - Ry i, Wy Hhy - - - i
Magnolia sieboldii . 2, Rg (1 v, sy - - - . |
Pimpinefla brachycarpa - - Ry LI wy Il - - - - |
Pedicularis resupinata - B R, m, to i, - . . . |
$ Syringa wolfii - - - Vs [ R, - - - . |
Lonicera sachalinensis - - . vy - Ry - §
Thuja koraiensis - - - fit, [ . N . . i
Rhododendron mucronulatum var. ciliatum 2, - - (L1} - - - - - . i
Weigela florida . - . ", . [ . . . . R
Rosa davurica - - - L - - - - . . R
10 Meehania uriticifolia - - - [ - - |
Pseudostetlaria patibiniana - - - [ - - |
Acer mono - - - [ . |
Prunus padus - - - 1y - H
Aconitum pseudo-laeva var. erectum - - 14 Ry - I
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Table 1. Continued

Veegetation units no. 1 2 3 4 4_5 [ 7 8 9 10
11 Saussurea granciolia - . W, e [, ] 1, 1y, . 1, . 1
Clematis koreana - - 1o g fil g - - - - - |
Polystichum tripteron - - Ry - LI - [ - - R
12 {sodon inflexuss - . - 1y 1y m 1, 11 - . |
Ainsligea acerifolia - - {3 1 - 1119} - - - I
Arterrisia stolonifera . . . iy . o . . . !
Asarum sieboldii 2, . (" . Io o . . . . |
Tilia amurensis - . . I o . Vg . . . i
Fraxinus hynchophylla . - I R, 1o o, . . . . i
Comus controversa - . 1, - Iy ", 1y - - B |
Lychinis cognata . - Ry - [ lity . - - . 1
Betula costata - - - I3 - 0, - - - R
Spiraga firschiana . . - Vo Vo Hs . . R
18 Dryoptens crassithizoma 2, . 1y R, Vo g Vs WV, My n
Taxus cuspidata L - fo iy W - 1 i, Wy Vo i
Acer takesimense . . . . . - IV g v, il Vo, I
Allium victorialis var. plafyphylium - - - . - - Vo . ", n, il
Solidago virga-aurea var. gigantea - - - - - - Wy ' v, W, H
Fagus crenata var. multinervis - - - - - - (L] by v, 1§ 44 1
Tiliainsularis . . - - . - ([ Hs (% I I
Majarthermum dilatatum - - - - 1y Ry |, 13 I, Vg |
# Dystaenia takeshimana . . . . Rq Vi Ve I, 1y 1l
Acer okamotoanum - - - - Ry Va il ; (1 - i
Hydrangea petiolaris . . - . . - v, Wy Iy I, T
Ligustrum obtusifolium . - - . . - n, v 1, [ 1
Disporum sessile . . - . . - ", i, 1, . 1
Aspenila odorata - - - - - - LY HI iy - t
Styrax abassia . - - - i, Vs l, ', !
Prunus takesimensis - - - - I (139 [ - f
5 Hopatica maxima . . . . - . T, ] R m, - !
Viola kusanoana - - Ry - 1y - . |
Smitax nipponica - . - Ry L1 Vg Vo [ )
Liiurm hansoni . - - - n [ [ - |
Rumohra atancishii - B . - - W, Ry 1y ~ 1
6 Aster glehni - - - - - - ty [ - fy f
Pinus thunbergii - - - - - - R, W - . |
17 Rioabdenaton braclycamum - . - il [ - [ Ry {
Tsuga sieboldii - - - - - - | - \
Pinus pavifiora - Ry [ |
® Hedera rhombsa - - - - - Wy W, i
Gamellia japonica - - - - - - s iy |
Alnus maximowiczii - - - - - R, fy ity ity [ t
Polypodium vulgare - - - - - - Ry o v, [ i

Note - Roman numerals: presence value of a species within a group (i.e. proportion of releves within which that species oceurs: R=5% or under, | =5.1-20%, 11=20.1-40%, 111=40.1-60%, 1V=60.1-
80%, V=80.1% or over). Numbers: mean cover values of a species within a vegetation unit. *= vegetation unit no. 1 to no. 10 refers to community types in Sorbus commixta - natived forests. = standard

deviation. Companion of 411 spp. amitted.

the species group 17 as character species. According
to Horikawa & Sasaki (1959), this community can be
identified with the /liceto - Tsugetum sieboldii. 1t is a
natural forest developed on ridges or prominence
sites of the mountain. This is further subdivided into
two lower units of the Polypodium vuigare -
Camellia japonica group and typical group by the
presence of the differential species group 18, The P
vulgare - C. japonica group is developed on the

lower part of the mountain where human influence is
a slight. A typical group is developed on a ridge or
prominence of the mountain where human influence
is not as strong.

3.2. Ecological characteristics

3.2.1. Coverage by stratum
Compared to the total cover (trees, subtrees, shrubs
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Table 2. Simiarity Matrix for Vegetation Units (VU)
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VUs 1 2 3 4 6 7 8 9 10
1
2 16.11
3 57.02 51.48
4 18.43 42.42 58.77
5 2427 3531 52.41 66.61
6 18.31 41.11 53.23 71.89 65.76
7 13.21 8.03 10.08 12.16 23.36 13.28
8 14.51 8.12 8.44 11.45 17.47 12.81 81.52
9 17.16 8.08 8.21 12.51 26.33 10.00 75.61 70.11
10 17.38 7.16 7.36 12.03 27.27 8.28 60.02 61.36 78.41

Table 3. Diversity index of the vegetations units on VT 1 and VT [I

Vegtation Units 1 2 3 4 5 6 VTI 7 8 9 10 VTH Total
Richness (S) 16.5 197 234 249 273 386 251 181 183 168 120 163 21.6
Diversity (H') 1.57 190 1.65 225 176 214 1.8 18 192 1.79 161 L79 184
H'max 280 298 3.5 321 331 365 322 290 291 282 248 279 3.07
Evenness (E) 056 064 052 070 053 059 058 063 0.66 063 065 064 0.60
Dominance (D) 044 036 048 030 047 041 042 037 034 037 035 036 040

and herbs) by each vegetation unit, the highest cover is
encountered in vegetation unit no.2 (215.2%). The total
cover in the VT [ and in the VT Il is also the same
(181.4 and 166.9%, respectively). Compared to the
average cover of the four strata, VT | consists of the
upper 68.6%, lower 22.5%, shrubs 35.9%, and herbs
39.9% and VT I, the upper 82.1%, lower 34.4%,
shrubs 29.2%, and herbs 35.7%, respectively. VT 1l
was 20% to 30% greater than VT 1. This is because VT
I has various sites whereas VT Il is limited to sites on
the top or on ridges. '

3.2.2. Community similarity

Table 2 shows the similarity of the component
species among the vegetation units. The similarity
coefficient (CCs) between the two-vegetation types
shows less than 20% similarity. This means that the
similarity of the two groups is almost nonexistent. VT
I, except vegetation unit 1, showed quite a different
composition from other vegetation units; the similarity
among the vegetation units appeared to be mostly
about 50 % and so they were considered as identical
communities. In the VT II, the similarity among the
vegetation units appeared to be over 70% and they
were considered as identical communities. A low

similarity between strata and stands indicates

microclimatic variations and hence a different species
composition. Wikum and Wali (1974) and Saxena and
Singh (1982) have pointed out the significant role of
site characteristics in plant distribution and-similarity.

3.2.3. Interspecific correlations

In each life-form, 120 correlations were positive with
23 of these having p-values 0.01 for trees, 21 for
shrubs, 10 for vines, and 25 for herbs, respectively. In
trees, a positive correlation was found between S.
commixta and A. takesimense and T. insularis ot the 1%
level and between F. crenata var. multinervis and P
parviflora at 5%. A negative correlation was found
between S. commixta and inland type species such as 4.
koreana, P densiflora, and Acer tschonoskii var.
rubripes at the 5% level. In shrubs, a positive
correlation was found between S. commixta and Sasa
kurilensis, Callicarpa japonica, Ligustrum foliosum at
the 5% level and there was a negative correlation
between S. commixta and R. mucronulatum and R.
schlippenbachii at the 1% and 5% level, respectively.
In woody vines, there was a negative correlation
between S. commixta and Tripterygium regelii and
Actinidia rufa at the 1% level. In herbs, there was a
positive correlation between S, commixta and
Majanthemum dilatatum, and Allium victorialis var.
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|Sortus commixta | Sortuss cormmixta
|__i Quercus mongolica |=_| Rrockaeridhon schiippenbachii
Taws cala ~_|Ahoobokerdton brachycarpum
- Abif/jam Trees + = Sasa kurilensis Shrubs
Eurya japorica — [+ — | Rhoabainalon mucronutatum
4+ —JAcer takesimense — ||+ = Lgustrum obtusifolium
o —| Ahus censifiora + = |+ |- | Vacoinium koreanum
H- ~| -+ Fagus crenata ver. multinenvis - -~ Euorymus macroolera
—j+H H 1+~ Acer pseudo-sieboldianum Lovicera sachalinensis
H— =+ —| Anus panifiora + |R mucronudatum var. cifiatum
Acer okamotoarnum - - hna Salix halaisanensis
—| + —{+H Tsuoa sieboldi + |- o Calficanna japonica
—] — | |+ Y Tia insulans + |- |- -+ | Ligustrurm foliosun
FENEEE N Acer tschonostii ver. nubripes o T e o e o+ |+ | Baeagnus macroohylia
4] 1+ avies netroleois | e |_1ovaea firschiana
| Sortus commixta | Sortuss commixia Herb
(= Triorerygivm regeli Woody vines || Gaiamagrastis anundinacea eros
—\ Htangea petidlais Divopteris crassirizoma
= Heoera rhombea = anthernum dialatum
Qematis koreana +|—]| + | Alliurm victonialis var. platohvilum
+ Sohizaphragma hyakangeoioes = —| |+ Solidago virga-awrea var. giganiea
+ Actinidia polygama +i— |+ + raenia takeshimana
+] + Eorymus fortune var. radcars hdl B Carex sickrosticla
Ceratis fusca var. vikacea ~ - Falrinia sarvculaelolia
—|+ + Aclirdia rufa —H ||~~~ + | Carex okarmotor
Trachelospenmum asiaticun var. infermedium | - | + - Coex lanoedlala
+H Wtis armurensis + ol Bl B el 2 Sopoago virga-aurea var. asiatica
ki * Qemalis fusca ++ + |Ainstiaea acerifolia
Qemars apiifolia - - +H +H +H Ligulana fischer
| Qematis chiisanensis A+ |—| -1— | +[+]|+ 1 )Astive chinensis var. cavicki

Fig. 2. Complete chi-square matrix for 20 species by life forms in the study area. Spearman's rank correlation coefficient is used
(Clarke 1994); Positive and neative correlations are given with two levels of probability: + or -1 P<0.05; ++ or --: P<0.01.

]
o —eo—Trees
| —£+— Shrubs
—— Herbs

imponance Value

Snecies Rank
Fig. 3. Relations bewteen 1V and Species Rank of S. commixta-native forests.

platyphyllum at the | % and 5 % level, respectively 3.2.4. Importance values and constancy classes
(Fig. 2). . In total 1V, S. commixta - natived forests of our
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Fig. 4. Constancy diagrams of the vegetation types.

country exhibit a pattern of weak dominance (Fig. 3),
meaning that no single species had an importance value
greater than 25%. In trees, only S. commixta had Vs of
10% or greater. In shrubs, R. schlippenbachii, R.
brachycarpum, and Triptergium regelii had 1Vs of 10%
or greater. Both S. commixta and A. koreana had
relatively higher Vs than other species. The next
dominant species were 7. cuspidata, Q. mongolica, and
P parviflora. These had high 1Vs due to their high
frequency. For the mid-constancy classes (Ill), the
number of the component species does not differ from
each other. However, in the total ratio of the component
species, VT 1l is three times as abundant as VT 1. This

shows that VT II has greater variability of site
conditions than VT 1. In total constancy classes, the
lower classes (<II) have 99.4% of the forest plants
occurring in this area, the mid-classes (1I1) 0.4%, and
the higher classes (=1V) have only 0.2%.

3.2.5. Species diversity

Diversity is a combination of two factors: the number
of species present, referred to as species richness, and
the distribution of individuals among the species,
referred to as evenness or equitability. Single species
populations are defined as having a diversity of zero,
regardless of the index used. Species diversity,
therefore, refers to the variations that exist among the
different forms. In the present study the Shannon -Wiener
index of diversity has been used.

The average number of species per unit area (/100
m?) was 22.4+93. VT | is more abundant, 10 kind,
than VT II. Compared to the component ratio of
species by life-forms, a difference did not exist,
particularly in two vegetation types. They consist of
trees 20.5%, subtrees 14.3%, shrubs 18.3% and herbs
46.9%. The average number of species was most
abundant in the VT 6 vegetation type I. The total
number and diversity of species were higher in the
inland type. The value of diversity ranged from 1.57 to
2.25 for vegetation units. The range of diversity in the
inland forest is certainly higher than the Ulreung Island
type; however, it is lower than reported for other forests
in Korea. The value of species richness ranged from
12.0 to 38.6 for vegetation units.
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