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This study was conducted to analysis the ecological characteristics of "Wando Holly"(llex x wandoensis)
which is expecting as a possible ornamental tree with its beautiful leaves, flowers and fruits, and to find spe-
cial breeding material which have particular characteristics and also provide correct environmental information
which are required for commercial cultivation. The hill of Galmoon-Ri, Gunoei-Myon, Jeonnam Province,
Korea, were reported as a original habitat of native Ilex X wandoensis. The investigation shows that soil pH
of native habitat was 6.18, hardness was 2.39, humidity was 38.6%, direction of slope is SSW, and average
inclination was 15°. The vegetation around I x wandoensis is occupied by trees like an Quercus variabilis, Q.
serrata, (). acuta and so on. These are mixed forest of deciduous trees. Tree height reached up to about 12m
and its coverage is about 30%. Q. salicina, Camellia japonica, I integra, Cryptomeria japonica account for
sub-tree layer. Tree height is around 8m and coverage is about 20%. Shrub layer was taken by Viburnum fur-
catum, Callicarpa japonica, Styrax japonica, Eurya japonica, Lindera obtusiloba, Ligustrum japonicum, Smilax
china, Cornus walteri etc. Tree height reaches around 1.2m and coverage is around 20%. Herb layer includes
Trachelospermum asiaticum var. intermedium, Cymbidium goeringii, Dryopleris bissetiana, Disporum vir-
idescens, Disporum smilacinum, Sasa borealis var. gracilis etc. Trachelospermum asiaticum var. intermedium,
which are observed in southern evergreen zone, are dominant and its coverage is around 20%. The native hab-
itat was in spoiled condition because of artificial thin out.
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1. Introduction

There are increasing demands of various ornamental
trees to improve living environment and beautify the
national territory'?. Therefore not only native species,
but also foreign ornamental trees have been introduced.
It is time to develop native ornamental trees suitable
for Korean's taste and ecology of Korea™. Especially
Ilex species are very useful for omamental tree be-
cause of its high decorative value of leaf and fruit. It
is strong resistant to heavy pruning allow to grow it
various tree shapes. It is generally known that there
are 440 Ilex species distributed around the world es-
pecially in the subtropics. However, various native
Hex species which have excellent characters are dis-
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tributed in Korea. There are 5 species, 2 varieties,
and a hybrid such as llex cornuta, l. crenata, I. cren-
ata var. microphylla, 1. rotunda, I. integra, I. macro-
poda, I. macropoda var. pseudoma- cropoda, and I. x
wandoensis grow in Korea”.

I species are widely used as christmas ornamental
trees in the world and also used as ornamental, artis-
tic, medicinal purpose and so on”. "Wando holly"(/.
X wandoensis) is natural hybrid evergreen between I
cornuta and I integra, tare natives in south-west
seashore in Korea”. It has intermediate characteristics
between I cornuta and I integra. 1. * wandoensis is
small tree grow to 5~8 m, I cornuta is shrub grow
to 1~3 m, and I integra is tall tree grow to 15~
20 m.

By reason of its unique leaf shape and high orna-
mental value of fruit shape and colour, I. x wandoen-
sis can be planted as a representative landscape plants
in the subtropical zone, and also it is a native species
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with high potential of export to the West which have
great demand for Ilex species. Especially its hard fruit
could hang for a long time from branch during winter
season so it can be used as an environmental trees
for lure the birds from shortage of food in winter. So
far, it is unknown that accurate original area of native
1 x wandoensis. Uncertainty of original area of native
I x wandoensis may restrict approval of its value of
species internationally. There is not enough collection
of various individuals for breeding of new variety and
enough environmental information for cultivation™®.

This study was conducted to analysis the original
habitat of ecological characteristics of native I X
wandoensis which could be possible ornamental trees
and search for breeding material with special charac-
teristics and also provide accurate environmental in-
formation”.

2. Materials and Methods

Survey of original habitat of ecological character-
istics of "Wando holly"(I. x wandoensis) was con-
ducted from May 2004 to May 2005 at the colony on
a hill in Galmoon-Ri, Gunoei-Myon, Wando-Gun,
Jeonnam Province, Korea(N 34°21°40.9” E126°39'8.6").
The site was measured with GPS(global position sys-
tem, GPSII Plus). The altitude above the sea level
was measured with digital altimeter(RRETEL ALTI-D2).
The gradient was measured with clinometer(SUUNTO
PM-5). The soil acidity and humiditym) were meas-
ured with handy pH and hygrometer(Takemura
Electric DM-15). The soil hardness was measured
with durometer(Yamanaka K-730).

Existing vegetation was surveyed with 10 m x 10
m square plot in the existing site of I x wandoen-
sith. A projection diagram of plant canopy and stra-
tum transect of community at the native habitat of I
x wandoensis were drew uplz’m. The coverage and
sociability were surveyed for investigating vegetation
of the native following the phytosociological research
method of Braun Blanquet'. The height of vegetation
and coverage of plant species were surveyed with the
plants sorted by tree layer, sub-tree layer, shrub layer,
and herb layer”’. Flora existed in the native site were
recorded on the field note, classified as Lee's system-
atics, and listed®. The climate of the native site was
drew up by climate diagram following Walter et al.’®
with arrangement of the climatic data from 1971 to

2004,

3. Results and Discussion

Wando-Gun, Jeonnam Province is located southern-
most in Korean peninsular, It is one of the six great
islands in Korea. Wando Island is consisting of sev-
eral islands around Wando-Gun County(Fig. 1). It is
known as potential touristic place because of its afflu-
ent natural and cultural touristic sources and dis-
tribution of the temperate evergreen broad-leaved for-
est'™. Its area is 392.76 kif, including 66.8%(262.09
kaf) of forest, 14.2%(55.81 kif) of rice field, and 9.3%
(36.45 kif) of dry field.

Wando Island is known as the region which is un-
der the influence of typical oceanic and mild climate
and has distinguished four seasons(Fig. 2). In the cli-
mate data of the latest 33 years, the yearly mean
temperature is 14.0°C, the yearly mean rain fall is
1,456 mm. The half of rainfall is concentrated on from
June to August and the monthly mean minimum tem-
perature of January is -0.5°C. Therefore it shows the
typical characteristics of southern subtropical climate
zone,

Area of Galmoon-Ri, Gunoei-Myon, Wando-Gun,
Jeonnam Province, where are identified as a native
habitat of I x wandoensis in this study, were in eco-
logically spoiled condition. This region had been
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Fig. 1. Location map of surveyed plots in Wando Island.

§ ’ﬁamo HADOH o™,

126” 39" 8.6
i

1012



The Ecological Characteristics of Native Habitat of Korean Native Wando Holly{Ilex xwandoensis)

WANDO(50m) 1456.9mm
300
‘ 200
Temp-4 100
)
/1
- 80
30 - 60
20 3 LU - 40
} §
. o
10- A :[--20
i i 1. 3 i i 3 i i
4 5 5 7 8 © 10 M 12

Month

Fig. 2. Climate diagram of the Wando Island meteorological
station. (The period observed : 1971~2004)

spoiled by thin out, and sprouts from cut I x wan-
doensis are growing as 30-120cm high. According ad-
ditional inquiry to nearby regional resident, "It is dif-
ficult to find native habitat of I x wandoensis cur-
rently and some big trees are existed in some existing
and abolished elementary school.” These results sur-
mised that school parents planted I x wandoensis tak-
ing from nearby hills to beautified the school when it
established.

Investigation shows that soil pH of native habitat
was 6.18, hardness was 2.39, humidity was 38.6%, di-
rection of slope is SSW, and average inclination was
15. The vegetation existing around I X wandoensis is
drew up(Table 1). Vegetation around I * wandoensis
is occupied by trees like a Quercus variabilis, Q. ser-
rata, Q. acuta and so on. These are mixed forest of
deciduous trees. Tree height reached up to 12m and
its coverage is about 30%. Q. salicina, Camellia ja-

Table 1. Floristic composition table Ilex x wandoensis habitat in Wando Island

Study area :
Date : 2005. 2. May Slope degree( °) : 13

Slope aspect : SSW  Number of species : 26 Longitude

Galmun-Ri, Gunwae-Myun, Wando-Gun, Chunnam
Latitude : N34° 21 '
: E 126° 397

39.8”
09.5 "

Layer
Height(m)
Coverage(%)

Scientific name

Tree Subtree Shrub Herb
12 8 1.2 0.2
30 20 20 20

Quercus variabilis

Pinus densiflora

Quercus serrata

Quercus acuta

Castanopsis cuspidata var. thunbergii
Quercus salicina

Camellia japonica

llex integra

Cryptomeria japonica
Viburnum erosum

Callicarpa japonica

Styrax japonica

Eurya japonica

Lindera obtusiloba

Ligustrum japonicum
Stephanandra incisa

Symplocos chinensis for. pilosa
Pourthiaea villosa

Smilax china

22
+
1.1
1.1
+
1.1

22

llex x wandoensis

Cornus walteri

Trachelospermum asiaticum var. intermedium
Cymbidium goeringii

Dryopteris bissetiana

Dispirum viridescens

Sasa borealis var. gracilis
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Table 2. The list of vascular plants in llex X wandoensis habitats

Family name Korean name Scientific name Raunkiaer's Life Form
Bl Polystichum_polyblepharum H
Aspidiaceae 2 A} Arachniodes amabilis G
E A v 3LALE] Dryopteris bissetiana Ch
Polypodiaceae FHAARE Lemmaphyllum microphyllum E
g7 ayR Pinus rigida M
Pinaceae AVHE Pinus densiflora M
24 Pinus thunbergii M
Taxodiaceae A Cryptomeria japinica M
Cupressaceae ] B A Juniperus rigida M
A Sasa borealis var. gracilis N
Gramineae e Festuca ovina H
ZYE Lophatherum_gracile H
Cyperaceae thALR Carex siderosticta H
g3 Lilium amabile G
H] % Asparagus schoberioides G
229 Polygonatum odoratum var. pluriflorum ¢
- o 711} Disporum smilacinum G
Liliacac o7}l Disporm viridescens G
HEE Liriope platyphylla G
AQWES Ophiopogon japonicus G
HrAE=E Smilax_china N
Dioscoreaceae @En} Dioscorea quinqueloba G
Orchidaceae Hes) Cymbidium goeringii H
AP} Carpinus coreana M
Betulaceae X oL Carl;inus laxiflora M
g Castanea crenata M
A Castanopsis cuspidata var. thunbergii M
Ek Lene Quercus variabilis M
Fagaccae 23T Quercus serrata M
BTN E- Quercus salicina M
BEAANGE Quercus acuta . M
Ulmaceae P} Celtis sinensis M
Moraceae 72 | Ficus nipponica M
Ranunculaceae =57 Hepatica asiatica G
. °F Akebia quinata N
Lardizabalacea HE Stauntor(tlia hexaphylla N
Menispermaceae Poolndz Cocculus trilobus N
Lauraceae A7 E- Lindera obtusiloba N
e A Stephanandra incisa N
BRRH7) Rubus coreanus N
Rosaceae EEES Rosa multiflora N
b Prunus satgentii M
S Pourthiaea villosa M
Leguminosae zZ2M% Lespedeza villosa N
A AT Albizzia julibrissin M
Anacardiaceae MU Rhus trichocarpa M
Aquifoliacea $E TG Hlex x wandoensis M
e llex integra M
APEVE Euonymus japonica N
Celastraceae 23| | Euonymus oxyphyllus M
wHEE | Cellastrus orbiculatus M
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Table 2. Continued

Family name Korean name Scientific name Raunkiaer's Life Form
Staphyleaceae 4o Zu] Euscaphis japonica N
Sabiaceae vz Meliosma myriantha M

Sl Camellia japonica M

Theaceae - -
A=Y Eurya joponica N
Elacagnaceae B R Elaeagnus macrophylla M
Araliaceac 40} Hedera rhombea M
LU Kalopanax pictus M
Cornaceae el IR A=A Cornus walteri M
Ericaceac =g Rhododendron mucronulatum N
ATV Vaccinium oldhamii N
Myrsinaceae =S Ardisia crenata Ch
Symplocaceae AL F Symplocos chinensis for.pilosa N
Styracaceae ST Styrax japonica M
A 8-3 g Fraxinus sieboldiana M
Oleaceae G Ligustrum_japonicm M
T Ligustrum obtusifolium M
Apocynaceae u}2}= Trachelospermum asiaticum var. intermedium M
Verbenaceae Ay Callicarpa japonica M
Rubiaceae ALE Paederia scandens Ch
Campanulaceae oy Codonopsis lanceolata G
SHANE Viburnum erosum N
Carprifoliaceae HEUE Weigela subsessilis N
SR Lonicera japonica M
Compositac 22 Aster scaber G
A Artactylodes japonica G

M - Phanerophytes

N - Nanophanerophytes
E - Epiphtes

Ch - Chamephytes

H - Hemicryptophytes
G - Geophytes

ponica, I integra, Cryptomeria japonica account for
sub-tree layer. Tree height is around 8m and coverage
is 20 %. Shrub layer was taken by Viburnum furca-
tum, Callicarpa japonica, Styrax japonica, Eurya ja-
ponica, Lindera obtusiloba, Ligustrum japonicum,
Smilax china, Cornus walter etc. Tree height reaches
around 1.2m and its coverage is around 20%. Herb
layer includes Trachelospermum asiaticum var. inter-
medium, Cymbidium goeringii, Dryopteris bissetiana,
Disporum  viridescens, Disporum smilacinum, Sasa
borealis var. gracilis etc. Trachelospermum asiaticum
var. intermedium, which are observed in southern ev-
ergreen zone, are dominant and its coverage is around
20%.

Existing plant species included the vines such as

Smilax china, Coculus trilobus, Trachelospermum asi-
aticum var. intermedium, Paederia scandens, and so
on, pioneer plants, which roots are widely developed,
Sasa borealis var. gracilis, Festuca ovina, Carex oka-
motoi, and so on, and also light flavoring rosaceous
plants. Theses were appeared mixed or solely. In the
spoiled site of natural environment, plants which have
guerilla reproduction strategy, that is easy to ear into
near by plant community, may relatively increase'.
Flora of wando holly growing region and Raunkiaer's
life form™ were drew up(Table 2.). Flora of native
site were counted as 40 families, 66 genera, 76 spe-
cies, 5 varieties, and 1 hybrid. life form of survey
area shows 47.36% of macrotype terrestrial plant(M)
and 23.68% of small terrestrial plant(N). Raunkiaer's
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life form in Korea were reported as M-16, N-16.2,
E-1.2, Ch-1.5, H-35.1, and G-15. Those of south
Korea were reported as M-20, N-14.8, E-7.4, Ch-1.9,
H-30, and G-12.3 life form of the native habitat of 1.
x wandoensis showed high value and vegetation was
considered to be stabilized comparing macrotype ter-
restrial plant and small terrestrial plant of south Korea
and Korean peninsular’’. The eroptophyte, half erop-
tophyte and chamaephyte accounted 17.11%, 6.58%
and 1.32%, respectively(Fig. 3). Therefore vegetation
of upper level and middle level at native habitat of L
x wandoensis was stabilized, but extensive manage-
ment of low level and ground level vegetation re-
garded to be necessary.

Individual number of J. x wandoensis was counted
at the native site(Fig. 4). The native site was severly
spoiled by thin out. Twenty-one sprouts from cut

401
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Fig. 3. The composition of plants species in flex x wandoen-
sis community.
M - Phanerophytes, N - Nanophanerophytes,
E - Epiphtes, Ch - Chamephytes,
H - Hemicryptophytes, G - Geophytes
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Fig. 4. Distribution of root diameter classes of flex xwandoensis
in surveyed areas.

trees of about 1m high were found. These were meas-
ured by diameter of above ground part. Twelve I x
wandoensis were found which were over 4cm on their
diameter of above ground part. The others were less
than 4 cm. Nearby residents stated that shrub layer
was thin out three years ago. We considered that the
colony was spoiled at that time.

Fig. 5. shows the projection diagram of plant can-
opy draw up after establishment of 10 m x 10 m
square plot in the I x wandoensis existing site. Q.
serrata and Q. variabilis were dominant colonies in
the site. Tree layer is surveyed as 2 Q. serrata which
are 8-12 m high and 20-30 cm of diameter breast
height(DBH), one Q. variabilis with 12m high and 25
cn of DBH, and one Q. salicina. Beside that one
each of Q. acuta, Pinus densiflora, and P. thunbergii
were identified. Sub-tree layer is identified as one
each of Camellia japonica and I integra. Viburnum
furcatum and 1. * wandoensis were identified as shrub
layer. The stratum transect of community of habitat of
I % wandoensis is drawn(Fig. 6).

By the consequence of the investigation, second
succession, various plant species are competing, is
proceed at the native site of I x wandoensis which
are artificially interfered like environmental disturbance
such as thin out™?. Proper forest management, for en-

i
10(m)

Fig. 5. Projection chart of flex x wandoensis habitat.
@ Quercus serrata, @ Quercus variabilis,
@ Quercus acuta, @ Camellia japonica
B IHlex x wandoensis, ® Viburnum erosum,
(D IHex integra, Pinus densiflora,
© Pinus thunbergii, (@ Quercus salicina
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Fig. 6. Vegetation profile of IHex x wandoensis habitat.
@ Quercus serrata, @ llex integra
(3 llex x wandoensis, @ Quercus variabilis
® Trachelospermum asiaticum var. intermedium

hancing lighting and easing competition, is inevitable
for sustainable conservation of I x wandoensis.
Proper control of vine plants like Trachelospermum
asiaticum var. intermedium, Coculus trilobus, Smilax
china, Celastrus orbiculatus and so on is necessary
rather than natural succession stage by complete
negligence.
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