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Environmental and Ecological Characteristics of Ilex crenata var. microphylla Max.

Subpopulations Habitats in the East-West Slopes in Mt. Halla National Park"

Dong-Gon Lee’, Yong-Shik Kim’, Hyun-Tak Shin*’

0]

OF

o}
e - o] AstE FHEU oAl S EE Thetsty] ffste] e 8
Al/\]é}‘}il‘»} stepaEE T elo] & - AAbE FEFT 500m~1600m o] A3t 567 ZAR|S

A FEAVPHAGEER], FHFUFEER, WAAUYF-ZAYYEER, SR
57H«] Oi FEEQILE o] & @I oAl SH A7) o AL Aol A g
oz H‘*i 600m~1200m A Ho| EFE|m, WEALSE] $HFL A O LH(LP.: 20.82%)0] 1 o} i &3]
& FAYUTLP.: 26.76%), THEZ-2 SHEFT(LP.: 33.08%)0] 3t o]3ke] Bk f71E5e, Faclil
a, Mg®] =7t @& Stolth FHBUT oPIAIZS] SRRt =& e SEAR 8L 600m~800m, AZAt
HF3 800m~1,000m §2O.R 0|3 WAt Wite] sgE: o Mool S Friok
EASE 074272 W HOR AMolRe FAUS FHT Y e malrk

w [T

oz 2
-
rlr
ot
I
i
o

K

(o

lo

of
>,

_l

ox.
lo
ut

ofN

WE Ho o it o
EE
E.N

1

¢
o O UN FLI

M
0]
i)
riow
oM
0]
re
1=
0x

JEY, BOHYERS

ABSTRACT

This study is to examine the environmental characteristics of subpopulations of /lex crenata var. microphyllla
Max. distributed in the east-west slopes of Mt. Halla National Park based on analyzing the factors of
environment, vegetation and soil. The result of the TWINSAPN analysis conducted on 56 study plots between
the altitudes of 500 m and 1600 m of east-west slopes of Mt. Halla National Park can be divided into five
communities-Prunus maximowiczii Rupr., Manshurian fullmoon Maple, Carpinus tschonoskii Max.,
Daphniphyllum macropodum Miq., Quercus serrata Thunb. ex Murray and Pinus thunbergil Parl. Among these
communities, the plot with high importance percentage of the subpopulation of /lex crenata var. microphyllla
Max., is the Carpinus tschonoskii Max.-Daphniphyllum macropodum Miq. included in the altitude of
600m~1200m radius. The dominant species of the upper shrub layer was Carpinus tschonoskii Max.(1.P.:
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29.82%) while the dominant species of the canopy layer was Daphniphyllum macropodum Miq.(L.P.: 26.76%).

For the understory layer the dominant species was Ilex crenata var. microphyllla Max.. Species diversity index

was on the low end with 0.7424, indicating the stably formed climax community of Carpinus tschonoskii Max..

The analysis of soil properties showed high concentrations of organic matters, available phosphate and Ca, Mg,

the high importance percentage of the of llex crenata var. microphyllla Max. is found in altitude of 600m~800m

on the eastern slope and the altitude of 800m~1,000m radius on the west slope. This region is included in the

southern part of the cold/hot forest zone, its high importance percentage of Carpinus tschonoskii Max. and low

in the species diversity index of 0.7424, and has formed stable climax community of Carpinus tschonoskii Max.

in Mt. Halla.
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Figure 1. The location map of the surveyed plots in Mt. Halla National Park
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Table 1. Description of the physical features and structure of each plot for classified type by TWINSPAN in Mt.

Halla National Park
Community [ I
Plot Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Altitude(m) 600 600 600 700 700 700 800 800 800 : 900 900 900 1000 1000
Slope( ° ) 5 5 10 5 25 5 10 5 5 15 20 15 10 10
Height of tree layer(m) 13 12 123 11.7 115 123 10 13 133115 12 11 88 9.6
Mean DBH of tree layer(cm) 22 19 177 237 25 30 115 23 297 27 225 23 16 18
Cover of tree layer(%) 70 80 60 65 60 80 80 80 70 80 80 70 85 80
Height of subtree layer(m) 33 56 66 28 7 73 49 67 63 49 52 4 45 33
Mean DBH of subtree layer(cm) 2.7 4.2 8 5 74 83 34 176 4 9 6.6 3.7 7 33
Cover of subtree layer(%) 10 50 20 20 10 10 10 10 10 40 60 25 10 5
Height of shrub layer(m) 09 12 17 09 11 17 08 07 09 1 06 06 08 13
Cover of shrub layer(%) 90 80 70 70 90 80 35 60 40 50 70 40 5 5
Number of woody species 13 13 13 10 13 7 10 6 10 9 5 9 9 7
Table 1. (Continued)
Community il il
Plot Number 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Altitude(m) 1000 1100 ' 1100 1100 1200 1200 1200 1350 1350 1350 1500 1500 1500 1600
Slope( ° ) 15 15 20 20 25 20 15 15 15 20 40 30 30 5
Height of tree layer(m) 8 10.7 : 12 11 9.1 12 13 53 8 7.8 - - - 34
Mean DBH of tree layer(cm) 7 333 333 225 186 167 305 133 177 178 - - - 11.1
Cover of tree layer(%) 90 90 80 90 75 90 90 75 90 85 - - - 70
Height of subtree layer(m) 42 73 79 46 43 35 49 28 25 15 - - 1.5 19
Mean DBH of Understory(cm) @ 42 73 | 79 4 53 45 5 34 35 2 - - 7 6
Cover of subtree layer(%) 5 40 40 10 15 15 15 10 10 10 - - 5 10
Height of shrub layer(m) 1 0.9 1 08 14 13 12 09 11 07 08 08 07 09
Cover of shrub layer(%) 5 30 30 10 10 10 90 15 80 5 90 90 90 40
Number of woody species 5 13 13 10 13 10 11 10 9 9 12 13 12 8
Table 1. (Continued)
Community I
Plot Number 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Altitude(m) 1600 1600 500 500 500 600 600 600 700 700 700 800 800 800
Slope( ° ) 55 35 5 5 5 15 5 10 10 5 10 15 5 10
Height of tree layer(m) - - 13 12 14 123 122 115 11.6 11.5 12 106 114 105
Mean DBH of tree layer(cm) - - 225 183 285 208 22 213 167 155 16 134 217 14
Cover of tree layer(%) - - 20 30 60 70 65 90 80 80 85 60 70 70
Height of subtree layer(m) 1 1.1 - - 10 6.8 4 5 35 55 44 48 5
Mean DBH of understory(cm) 2 2 - - 123 89 4 6 3 2.3 3 6.6 6 5.5
Cover of subtree layer(%) 5 5 - - 30 20 20 30 10 20 10 10 25 20
Height of shrub layer(m) 08 03 07 11 05 07 06 08 06 09 09 07 06 07
Cover of shrub layer(%) 50 60 20 30 30 15 10 10 50 30 20 80 80 50
Number of woody species 9 14 8 6 10 13 11 13 11 8 10 12 10 9
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Table 1. (Continued)

Community il v v
Plot Number 43 44 45 46 47 48 49 50 51 52 53 54 55 56
Altitude(m) 900 900 900 ' 1000 1000 1000 1100 1100 1100 1350 1350 : 1500 1500 1500
Slope( ° ) 25 20 10 10 10 20 5 10 5 20 10 15 20 20
Height of tree layer(m) 109 112 122 117 97 11.8 12,6 122 11 85 88 - - -
Mean DBH of tree layer(cm) 19.8 193 228 197 14 188 294 204 17 17.8 18.1 - - -
Cover of tree layer(%) 80 80 80 60 80 80 70 70 50 45 70 - - -
Height of subtree layer(m) 2 84 34 73 32 42 45 28 75 34 33 32 25 -
Mean DBH of understory(cm) 2 66 32 52 23 57 37 25 15 4 4 10 104 -
Cover of subtree layer(%) 10 15 10 30 10 30 10 10 40 20 10 70 70 -
Height of shrub layer(m) 08 08 13 09 1 14 15 1.5 1 1 13 08 07 05
Cover of shrub layer(%) 70 60 75 90 95 90 90 90 90 90 90 90 90 80
Number of woody species 12 11 8 9 6 8 7 7 6 8 11 9 8 9
EAFSE 927, FaAAke 17390 om AAH 567 AT FrHe stz
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Figure 2. Dendrogram of classification by TWINSPAN using fifty-six plots in the Mt. Halla Nationl Park
(Dm: Daphniphyllum macropodum, As: Acer pseudo-sieboldianum, Pt: Pinus thunbergii, Cl: Carpiuns laxiflora, Qs:
Quercus serrata, Sj: Styrax japonica)

Table 2. Mean importance percentage of the woody plants by the stratum in five community types classified by
TWINSPAN in the Mt. Halla Nationl Park

Community I II
Species 25 26 27 28 29 30 54 55 56 22 23 24 48 49
Carpinus tschonoskii - - - - - - - - - - - - - 445
Acer pseudo-sieboldianum - - - - - - - - - 264 402 241 11.1 319
Quercus serrata - - - - - - - - - - - - 418 -
Prunus maximowiczii - - - 9.76 - - 33.6 833 - 26.9 - - - 7.04

Daphniphyllum macropodum - - - - - - - - - - - - - -
Pinus thunbergii - - - - - - - - - - - - - -

Taxus cuspidata - - - 11.3 333 111 374 057 337 868 11.1 0.10 - -
Carpiuns laxiflora - - - - - - - - - - - 16.8 -
llex crenata 1.18 1.17 065 512 539 033 034 138 3.06 058 047 1.11 030 1.51
Sasa quelpaertensis 102 997 6.69 - - 145 143 124 106 144 143 151 146 146
Quercus mongolica - - - - - - - - - - - 259 - -
Abies korena - - - 62.3 - - - - - - - - - -

Styrax japonica - - - - - - - - - - - - - -
Orthers 531 554 932 115 11.3 241 144 245 2.65 230 339 169 322 0.5
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Table 2.(Continued)
Community I m
Species 52 53 8 9 10 11 12 13 14 15 16 17 18 19
Carpinus tschonoskii - - - 50.0 259 570 164 132 344 - 254 159 423 5.07
Acer pseudo-sieboldianum 8.58 - - - - - - 3.75 - 7.72  1.82 - 19.2 8.73
Quercus serrata - - 50.0 - - - - - - - - 2.01 - -
Prunus maximowiczii - 3.32 - - - - - - - - - - 5.00 -
Daphniphyllum macropodum - - 237 033 227 303 2.09 - 21.7 71.6 1.34 - -
Pinus thunbergii - - - - - - - - - - - - - -
Taxus cuspidata 13.6 204 - - 1.96 - - - - 445 320 023 1.19 207
Carpiuns laxiflora - - - - - - - 302 15.6 - 6.51 458 387 4.28
llex crenata 042 029 945 326 765 789 102 6.12 620 100 3.60 3.13 0.88 3.05
Sasa quelpaertensis 16.3 150 - 10.8 444 468 443 764 720 621 119 122 143 135
Quercus mongolica 22.0 36.1 - - - - - - - - - - - 16.8
Abies korena 33.6 163 - - - - - - - - - - - -
Styrax japonica - - 11.9 205 - - 155 179 - - 162 4.7 - 7.70
Orthers 550 859 495 151 374 0.13 514 212 149 0.02 30.0 16.0 16.5 458
Table 2. (Continued)
Community
Species 20 21 35 36 37 38 39 40 41 42 43 44 45 46
Carpinus tschonoskii - 25.6 - 7.57 - 18.3 - 5.00 163 123 - 109 237 13.0
Acer pseudo-sieboldianum - 2.96 - - - - - - - - - 12.2 - 13.9
Quercus serrata - - - 6.95 - - - - - - 142 248 106 40.6
Prunus maximowiczii - - - - - - - - - - - - - -
Daphniphyllum macropodum 11.6 243 1.73 - 1.35 147 492 262 200 312 266 827 238 0.33
Pinus thunbergii - - - - - - - - - - - - - -
Taxus cuspidata - - - - - - - - - - 2.08 10.1 - 0.33
Carpiuns laxiflora 742 501 227 17.1 237 - 343 - 9.31 - 11.5 18.0 433 158
Ilex crenata 191 097 115 141 956 842 7.08 560 994 7.79 376 245 1.67 141
Sasa quelpaertensis 147 15.0 - - - - - - - - - 3.81 13.8 14.6
Quercus mongolica - - - - - - - - - - - - - -
Abies korena - - - - - - - - - - - - - -
Styrax japonica 11.8 24 128 235 43 - - 156 9.0 162 113 29 - -
Orthers 526 456 513 308 61.1 586 537 476 355 325 306 6.6 22.1 0.03
Table 2. (Continued)
Community il v
Species 47 50 51 1 2 3 4 5 6 7 34 31 32 33
Carpinus tschonoskii 409 272 194 - - - - - - 7.54 - - - -
Acer pseudo-sieboldianum - 6.29 484 - - - - - - - - - - -
Quercus serrata - - - 41.6 50.0 500 295 - 46.2 342 145 - - -
Prunus maximowiczii - - - - - - - - - 3.71 - - - -
Daphniphyllum macropodum | 24.2 - - - 0.84 - - - - 0.96 0.34 - - -
Pinus thunbergii - - - - - - - - - - - 50.0 50.0 623
Taxus cuspidata 9.48 - - - - - - - - - - - - -
Carpiuns laxiflora 9.04 772 17.78 - 10.5 - 20.5 537 313 251 149 - - -
llex crenata 040 1.03 089 133 250 528 7.66 287 638 878 8.07: 342 092 396
Sasa quelpaertensis 159 156 158  12.6 - 11.1 - 11.1  8.63 - - - - -
Quercus mongolica - 8.83 - - - - - - - - - - - -
Abies korena - - - - - - - - - - - - - -
Styrax japonica - - - - - 28.6 - - - - - - - 1.1
Orthers 0.08 333 773 445 362 500 423 323 749 177 622 133 158 3.26
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Table 3. Importance percentage of the woody plants by the stratum in seven community types classified by
TWINSPAN in the Mt. Halla Nationl Park

Com . Community C U S M . Community C U S M
Species Species
Abies koreana 102  5.51 - 6.93 | Sasa quelpaertensis - - 524 873
I llex crenata - - 124 2.07 Taxus cuspidata 462 352 0.60 142
Prunus maximowiczii 158 18.5 - 14.1 | Lingustrum obtusifolium - 370 517  2.10
Benthamidia japonica 2.72 - 091 1.51 @ Euonymus sieboldianus - 3.70 - 1.23
Other Total 25 species including Weigela subsessilis, Rhododendron aureum, Rhododendron mucronulatum etc.
Carpinus tschonoskii 12.7 - - 6.35 | Quercus mongolica 203 5.56 - 12.0
Abies koreana 12.7 2.40 - 7.13 | Sasa quelpaertensis - - 89.4 149
I Ilex crenata - - 4.01 0.67 | Quercus serrata 11.9 - - 6.00
Acer pseudo-sieboldianum  19.5 31.6 - 20.3 | Taxus cuspidata - 224 130 7.70
Prunus maximowiczii 594 7.06 - 5.33 | Sorbus commixta 1.00 3.12 - 1.54
Carpiuns laxiflora - 7.14 0.09 2.40 | Acer mono 9.88 - - 4.93
Other Total 27 species including llex macropoda, Benthamidia japonica, Vaccinium oldhami, Swida controversa etc.
Carpinus tschonoskii 29.8 3.66 - 16.1 . Prunus buergeriana 1.00  0.19 - 0.56
D. macropodum 3.74 26.8 12.1 12.8 : Pourthiaea villosa - 0.89 020 0.33
llex crenata - - 33.1 5.51 @ Sasa quelpaertensis - - 427 712
Acer pseudo-sieboldianum 3.62 889 0.11 4.79 : Quercus serrata 9.52 1.14 - 5.14
1 Styrax japonica 923 7.27 - 7.04 | Taxus cuspidata - 430 269 1.88
Sapium japonicum 0.53 2.62 0.89 1.29 : Neolitsea sericea - 0.79 1.81 0.56
Benthamidia japonica 045 120 - 4.21  Swida controversa 106 3.65 0.03 6.54
Carpiuns laxiflora 144 127 0.8 11.6 : Lindera erythrocapa 1.95 259 1.18 2.04
Others Total 45 species including Cornus brachypoda, Pinus densiflora, Styrax obassia, Acer mono etc.
Viburnum dilatatum - 2.77 0.04 0.93 | Eurya japonica - 14.0 2.18 5.01
Ilex crenata - 1.80 28.5 5.35 @ Carpiuns laxiflora 28.1 16.0 0.74 195
v Acer palmatum - 395 0.03 1.32 : Maackia fauriei 3.64 - 0.33  1.88
Viburnum. erosum var. punctatum - 1.45 3.07 0.99 Vaccinium oldhami - .11 032 042
Styrax japonica - 10.7 0.05 3.58 ' Quercus serrata 60.2 949 - 33.2
Sapium japonicum - 497 0.72 1.78 . Carpinus tschonoskii - 2.83 - 0.94
Others Total 35 species including Quercus variabilis, Meliosma myriantha, llex macropoda, Cryptomeria japonica etc.
Pinus thunbergii 100 123 - 54.1 | Neolitsea sericea - 19.6 255 108
V| llex crenata - - 16.6 276 = Elaeagnus umbellata - - 2.79 047
Lindera erythrocapa - - 334 5.57  Maackia fauriei - - 222 037

Others Total 13 species including Viburnum dilatatum Thunb, Clerodendrum trichotomum, Zanthoxylum ailanthoides etc.
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Figure 3. The distribution of the major woody species diameter of breast height in five community types in the
Mt. Halla Nationl Park

(A: 2en<DBH<7, B: 7em<DBH<12ecm, C: 12em<DBH<17cm, D: 17emn<DBH<22cm, E: 22em<DBH<27cm,
F: 27en <DBH <32cm, G: 32em<DBH<37cm, H: 37cn <DBH)
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20| ZE(LP.: 35.2%)3} ANHAURE(LP.: 18.5%)2 & al, 2003), 3+E}AF SAPH 23} S9] 2 il(Lee ef al.,
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Table 4. Various species diverse of the five community types in the Mt. Halla Nationl Park

Community type H'(Shannon) J'(evenness) D(dominance) H'max
I 0.6752 0.5215 0.5765 1.2523
I 0.1746 0.1573 0.8427 1.0933
m 0.7427 0.5615 0.4386 1.2568
v 0.8260 0.6148 0.3853 1.3481
\ 1.0437 0.7606 0.2394 1.3751
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Table 5. Soil characteristics of each community for classified type by TWINSPAN

Com pH O.M. P»0s EX-Cation(cmol /kg) T-N CE+C
' (1:5) (g/kg) (mg/kg) Ex. K Ex. Ca Ex. Mg Ex. Na  (g/kg) (cmol /kg)
I 49 239.3 30 0.55 1.23 1.03 0.24 1.15 32.89
I 4.3 269.3 37 0.66 1.69 1.07 0.35 1.25 35.45
m 4.5 298.5 25 0.69 2.94 1.50 0.32 1.61 3441
v 49 226.9 14 0.56 1.88 0.81 0.27 1.15 25.59
\ 4.9 235.1 11 0.42 2.24 0.76 0.36 1.22 38.53
A= 43~492 A EF0|Q 1, A UFR-ZA Y 22(1): 127-132. (in Korean with English abstract)
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32 800m~1200m Ato] €] FHA b2 A2 Y2 Ao
A e SHATE e on], EGRA A EFAEE
pH 4.5, f+71%& o % Ca, Mg, T-N9| 12 =7 Yetst
ot FrepARR 0] A7 A U E P A A 9] EFRAA T}
(Koh et al., 2010)2} |3 uj A¥EH o2 §7|Eale}, |
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