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ABSTRACT

This study was carried out to analyze the vegetation properties, soil characteristics and ordination of
Rhododendron brachycarpum population in South Korea. Rhododendron brachycarpum were mainly
distributed along the Ulleungdo and Baekdudaegan of the Korean penninsula and it's population was located
at an elevation of 872m to 1466m. The Rhododendron brachycarpum population was classified into Taxus
cuspidata var. latifolia dominant population, Magnolia sieboldii dominant population, Thuja koraiensis
dominant population and Rhododendron brachycarpum typical population. The composition of soil properties
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in the same areas are as follows: organic matter, total nitrogen, available phosphorous, exchangeable K,

exchangeable Ca’",

exchangeable Mg”" contained, and soil pH. The capacities of these chemical properties of

the soil ranged from 10.45~15.28%, 0.37~0.61%, 0.21~0.35cmol /kg, 0.39~2.54cmol /kg, 0.17~0.50cmol ‘/kg,
18.28~22.81cmol /kg and 4.66~5.23 respectively. The results of the correlation between communities and soil

conditions of vegetation of Rhododendron brachycarpum by DCCA ordination method are as follows: Taxus

cuspidata var. latifolia dominant population was found in the very steep sloped area that has low percentage

of'total organic matter and nitrogen than other populations. Magnolia sieboldii dominant population and Thuja

koraiensis dominant population was found in the steep sloped area that has high percentage of total organic

matter and nitrogen than other populations. Thuja koraiensis dominant population was found in the gentle

sloped area that has high percentage of altitudinal and rock exposure. Current status of Rhododendron

brachycarpum is very vulnerable with a collection of herbs constantly threatening the species’ survival. Thus,

concrete conservation plans to protect natural habitats should be set up as soon as possible.
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Figure 1. The locations of study sites
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Table 1. Species dominance grade of Dierssen (1990)

Dominance Individual Coverage
r 1~2 1% or less
+ 3~4 5% or less
1 5~50 5% or less
2m 50 above 5% or less
2a any number 5~12.5%
2b any number 12.5~25%
3 any number 25~50%
4 any number 50~75%
5 any number 75 above
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Table 2. Synthesis table of Rhododendron brachycarpum populations using by ZM school's method

Habitat type ‘

Ulleungdo ‘

Inland

Popualtion type
Number of releve

A B C D
10 9 7 8

Mean altitude

Mean Slope degree

Mean Coverage of upper tree(T1) layer(%)
Mean Coverage of lower tree(T2) layer(%)
Mean Coverage of shrub(S) layer(%)
Mean Coverage of herb(H) layer(%)
Number of species

Rock exposure(%)

872 1387 1442 1466
51 42 39 37
13 9 0 2
30 29 18 13
67 60 62 79
35 28 16 23
15 36 22 34
42 50 49

w
—

Rhododendron brachycarpum (99 %)

\ \ \

Taxus cuspidata var. latifolia (3)&U5)
Sasa kurilensis (4Z3 M)
Hepaticamaxima (Ax=F7)

Asperula odorata (A7Z7)

Fagus engleriana (Y ZHHU)
Schizophragma hydrangeoides (8}¢]4>=t)
Hydrangea petiolaris (G5=)
Arachniodes standishii (<™ 1LAME])
Maianthemum dilatatum (Z£5%F0]|Z)
Viola kusanoana (& AH|E)

Allium ochotense (£5AH}1s)

FEEEEEBEHE=ZZ2Z 9<

Magnolia sieboldii (SretEU)

Rodgersia podophylla (78] 22))

Astilbe rubra (:=F2%)

Saussurea macrolepis (Z-AAQF)

Bupleurum longeradiatum (7 A &)

Thuja koraiensis (&=Z1)

Vaccinium hirtum var. koreanum (A% = 5)
Lonicera sachalinensis (31 &4 %)

Sorbus commixta (7}7}H5)

Tripterygium regelii (1) 9&45)

FEuonymus macropterus (L8] 3| U4)

Syringa wolfii (73] 11%)

Athyrium yokoscense (W 1LA}2])

Acer komarovii (N'GH+)

BEE=<<-

v

Z2HEH=2=268— -
== I =] |~ R
- =

* A: Taxus cuspidata var.

latifolia dominant population, B: Magnolia sieboldii dominant population, C: Thuja

koraiensis dominant population, D: Rhododendron brachycarpum typical population, The other 156 species were

omitted by author.
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Table 3. Importance value of the major tree species in the Rhododendron brachycarpum population

Species Relative Relgtive Relative Importance
coverage(%) density(%) frequency(%) value(%)

Abies nephrolepis 2.95 11.78 3.54 18.28
Acer komarovii 4.37 1.55 5.18 11.09
Acer okamotoanum 0.41 1.18 0.27 1.86
Acer pseudosieboldianum 4.57 3.04 4.90 12.52
Acer ukurunduense 2.12 4.22 3.00 9.34
Actinidia polygama 0.62 0.02 1.91 2.55
Alnus maximowiczii 0.71 0.47 0.82 2.00
Berberis amurensis 0.78 0.26 1.36 2.40
Betula chinensis 0.41 0.08 0.82 1.31
Betula costata 0.74 3.23 1.36 5.34
Carpinus tschonoskii 0.25 0.62 1.09 1.97
Cornus controversa 0.29 0.43 0.54 1.26
Deutzia glabrata 0.29 0.13 0.82 1.23
Euonymus macropterus 6.19 4.63 5.72 16.55
Fagus engleriana 6.19 4.63 1.36 12.19
Ligustrum foliosum 0.64 0.02 0.54 1.21
Lonicera sachalinensis 0.83 0.29 1.63 2.76
Magnolia sieboldii 2.10 1.95 2.18 6.23
Pinus densiflora 0.17 0.86 0.27 1.30
Pinus koraiensis 0.68 0.85 0.54 2.07
Pinus thunbergii 0.24 2.75 0.27 3.26
Prunus padus 2.16 4.64 3.27 10.06
Prunus takesimensis 0.64 0.69 0.54 1.88
Quercus mongolica 1.60 2.94 2.72 7.26
Rhododendron brachycarpum 18.63 4.52 9.26 32.42
Rhododendron schlippenbachii 4.13 0.94 3.81 8.89
Rhododendron yedoense f. poukhanense 1.71 0.39 3.00 5.09
Rosa davurica 0.35 0.03 1.36 1.74
Sorbaria sorbifolia var. stellipila 0.46 0.03 0.82 1.31
Sorbus commixta 8.52 18.07 6.54 33.13
Spiraea miyabei 0.44 0.22 1.09 1.75
Styrax obassia 0.85 0.91 0.82 2.58
Syringa wolfii 4.83 1.93 5.45 12.21
Taxus cuspidata var. latifolia 2.15 0.92 1.91 4.97
Taxus cuspidata 3.54 14.50 4.09 22.13
Thuja koraiensis 1.41 0.22 1.36 3.00
Tilia amurensis 1.27 2.77 1.63 5.67
Tripterygium regelii 7.02 1.08 5.99 14.10
Tsuga sieboldii 0.41 0.35 0.27 1.03
Vaccinium hirtum var. koreanum 0.55 0.08 1.09 1.72
Weigela florida 0.92 0.19 2.18 3.29

The others 2.86 1.57 4.63 9.06

Total 100.00 100.00 100.00 300.00
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Table 4. Importance value of the major tree species in the Ulleungdo Habitat type Rhododendron brachycarpum population

Species Relative Relative Relative Importance
coverage(%) density(%) frequency(%) value(%)
Acer okamotoanum 7.96 1.60 3.08 4.21
Acer pseudosieboldianum 10.62 9.60 13.85 11.36
Alnus maximowiczii 2.94 1.60 3.08 2.54
Fagus engleriana 15.75 8.00 7.69 10.48
Ligustrum foliosum 0.08 2.40 4.62 2.36
Pinus koraiensis 0.47 1.60 3.08 1.72
Pinus thunbergii 10.41 0.80 1.54 4.25
Prunus takesimensis 6.15 3.20 9.23 6.19
Quercus mongolica 0.03 0.80 1.54 0.79
Rhododendron brachycarpum 245 35.20 15.38 17.68
Sorbus commixta 29.08 20.80 15.38 21.76
Styrax obassia 3.93 3.20 4.62 3.91
Taxus cuspidata var. latifolia 1.98 5.60 10.77 6.12
Tilia amurensis 7.19 4.00 4.62 5.27
Tsuga sieboldii 0.96 1.60 1.54 1.37
Total 100.00 100.00 100.00 300.00

* The other 27 species were omitted by author.

Table 5. Importance value of the major tree species in the Inland Habitat type Rhododendron brachycarpum population

Species Relative Relative Relative Importance
coverage(%) density(%) frequency(%) value(%)

Abies nephrolepis 22.41 4.00 4.29 10.23
Acer komarovii 0.97 6.77 6.79 4.84
Acer pseudosieboldianum 0.40 2.77 3.21 2.13
Acer ukurunduense 5.25 3.38 3.57 4.07
Betula costata 1.41 1.23 2.86 1.83
Euonymus macropterus 0.39 5.23 6.79 4.13
Lonicera sachalinensis 0.11 1.85 2.14 1.37
Magnolia sieboldii 2.72 2.15 2.50 2.46
Pinus densiflora 3.64 0.31 0.36 1.44
Prunus padus 2.69 3.69 4.29 3.55
Quercus mongolica 7.14 2.46 3.21 427
Rhododendron brachycarpum 1.30 14.15 7.14 7.53
Rhododendron schlippenbachii 0.41 4.92 4.29 3.21
Rhododendron yedoense f. poukhanense 0.21 3.08 3.57 2.29
Sorbus commixta 7.24 5.23 5.00 5.82
Syringa wolfii 1.24 5.54 6.79 4.52
Taxus cuspidata 33.13 4.62 4.64 14.13
Thuja koraiensis 0.22 3.69 1.79 1.90
Tilia amurensis 4.22 0.62 0.71 1.85
Tripterygium regelii 0.56 9.23 6.43 541
Weigela florida 0.12 1.54 1.79 1.15

Total 100.00 100.00 100.00 300.00
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o/ AHZE 24 $5EF(A)T YEFB-D)S  Lee and Shim(2011)e] A<} fAakgich

2 FEEHAY 2+ 4 F/AE AES 29 E5EF(A)
T2 YA A= u7HE Y F R A7 21.76%E THY =
7 Jehgon, vz 17.68%, HEUE 11.36%, Y%
HHUEL 10.48%, AU 6.19%, 3| &L 6.12%, U5
527%, B4 425%, SATLRA 421%, BEZuyR
3.91%, FHL TR 2.94% 4032 LERGTHTable 4).

S B~D) Tz AYA = 5] FaA7}
14.13%2 713 =7 JeEhdon, Buluit 22.41%, 2
7.53%, U7FE 5.82%, n|dZUE 541%, AP
4.84%, ZBIGT 4.52%, AZAUYTE 427%, Y3yt
4.13%, EAZLUYE 4.07%, H2UE 3.55%, 2 3.21%,
ML 2.46%, AFAZ 229%, GEHELUE 2.13%, =
W 1.9%, T 1.85%, AASUHE 1.83%, AU 1.44%,
FHEUE 1.37%, H2HE2UE 115% 08 Yyt
(Table 5).

IEURE SAMNAES AA 37F0] 2dstglon nrt
o] 21.76%% 71 =A UEEt 1 5o R
GEHEFUF, YWY, 3EUE ¢ 2 ey
ZUE SANATEE AA 12650 2@t on
27.8%% 714 =7 Yehgth 1 gLo @ HEujui,
Z, SHEFEU AR 2o e E2u oF
At AA 52%0] EdstPon FEo| 16.6%E 7
A YESTh 1 oo R upbs, SHUE, T %, £
ZUR £o072 Yeiyt T2 AYRALLE F50|
19.1%, FZUE 11.5%, 0] 9SU}3E 9.1%7} 1274 B2
Stttk MAEE Fax o)A uprks, dHFUE, Iy
7 W A E% AAHor 12 7%] —Er:‘?ﬁ}% E4e
EO“‘E} B e e e L
5, BHUE, IE&UR § gddgdeet 2
Epubm ZAYA] Q1A=

=
YA BEFY 283 FHE A &

T

3. EY &4

9
m 2]
= 7oz dA Qlth(Park and Lee, 1990). wafa & o
TFolA e w2 Lot BRI $AE Foh i
ARz AAEE BEFY olgtety EAS #A4sHA Y

_,d
s

d7HX114(12 78%) ﬂ U SAAA T (11.76%)
Hat 12.45%= Yebttt. Jeong et l(2002)0] ot
gl Qukz ol Al EoFol 97| E3keFol 4.49%%
S e Eth

FEE EE 5 AY 2 429 ¥5
Donhue, 1990)0]7] wj&of HAAe= EFF7ET U
AABAE BRol= Aoz dHA thKim et al, 1991).
Jeong et al.(2002)9] oA -2 et AL EQFS] Bt
A% FHeFo] 0.19%E Uehyton], B oA HA
S 0.38~0.54% W92 =7 Uehth o] A9
EFY frleggol =97 fEo® AR E I

EG Y Fadite] g E9F pHY 7|58 HY U
qe BAZ 9o pHZF R& A QA4 84T}
71918k QU4 ShFo] WA YEfE Ao R UHA
ltt(Jeong et al, 2002). Ly} & AL A¥} FERIARS
Eoko] g 313t2 A o] vl8) B} 24 JE ok
pHY f7]|Ea=Fate] =3sh A 7F e 1] ¢ko
™, Lee(1981) %= & U3 AFH A Fo| A= { A G4 B0

H(Miller and

Table 6. Physicochemical properties of the soil in Rhododendron brachycarpum population

. Taxus cup ld.ata var. Magnolia sieboldii Thuja koraiensis Rhododendron.
Site latifolia ; . . . brachycarpum typical
. . dominant population dominant population .
dominant population population

pH 522 £ 0.24 4.77 £ 0.22 4.85 + 0.32 490 £+ 0.19
P,02(mg/kg) 5.90 + 441 14.11 + 3.73 14.00 £ 9.33 2322 + 13.34
O.M.(%) 11.76 + 4.30 12.78 + 2.29 1291 + 3.63 12.36 + 1.87
T.N(%) 0.38 + 0.10 0.52 = 0.11 0.42 + 0.10 0.54 £ 0.08
C.E.C(cmol+/kg) 20.56 + 3.80 21.70 £ 4.12 18.72 + 1.69 18.97 + 3.81
K'(cmol+/kg) 0.25 £ 0.12 0.24 £ 0.05 0.21 £ 0.05 0.33 + 0.06
Ca”™(cmol+/kg) 0.36 £ 0.55 1.97 £ 0.76 1.01 + 0.95 2.50 + 0.86
Mg (cmol+/kg) 0.17 + 0.17 0.44 + 0.17 0.22 + 0.10 048 + 0.15
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Figure 2. Vegetation data of R. brachycarpum population:
DCCA(deterended canonical correspondence
analysis) ordination diagram with plots(@,
v, B, O) and environmental variables
(arrow). The plost are : @= Taxus cuspidata
var. latifolia dominant population, V= Magnolia
sieboldii dominant population, W Thyja
kordiensis dominant population, O= Rhododendron
brachycarpum typical population, C.E.C. : Cation
exchange capacity, O.M. : Organic matter, T.
N. : Total nitrogen, P205 : available phosphate.
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