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ABSTRACT

This study surveyed six national parks that included a wide range of afforestation among national parks in

Korea to analyze the vegetation structure of Larix kaempferi, which occupies the highest ratio among planted

areas. Plots were established considering the dominant ratio, diameter at breast height and afforestation area of

Larix kaempferi. The purpose of the study was to provide basic data for ecological management to promote
diversity. A total of 51 plots were selected based on 400 n* quadrates. TWINSPAN was used for community
classification, and each classified community was analyzed of importance percentage, species diversity,

number of species, and populations. The community classification identified7 communities, all dominated by

Larix kaempferi in the tree layer and classified by the appearance species of the subtree layer and shrub layer.

In communities I, 11, and VI that are located in the valley, Zelkova serrata, Morus bombycis, and Fraxinus

rhynchophylla appeared, while dominated by Larix kaempferi were in the tree layer. Wetland deciduous

broad-leaved species such as Fraxinus rhynchophylla and Morus bombycis frequently appeared in the subtree

layer. In community II through VI is located on the slope, Quercus spp., such as Quercus mongolica and

Quercus acutissima, mainly appeared while dominated by Larix kaempferi in the tree layer, and Quercus and

wetland broad-leaved species frequently appeared in the subtree layer and shrub layer. The average species

diversity of Larix kaempferi in the surveyed six national parks was 1.2090, with community III the highest at

1.5413 and community VI the lowest at 0.7042. The average number of species was 9.3542.90, and the average

population was 226.05+89.98.

KEY WORDS: IMPORTANCE PERCENTAGE, COMMUNITY, SPECIES DIVERSITY, AFFORESTATION
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Table 1. Condition of plots in the six national park(Unit:400m®)

Tree Layer Subtree Layer
National park | Plot NO. DBH (cm) Numbefr of DBH (cm) Numb§r of |Traces of care| Topography
Species Species
1 21 2 12 8 X Slope
2 28 2 12 12 X Valley
3 27 1 8 13 X Valley
Wolak 4 32 1 12 4 0] Ridge
mountain 5 7 1 5 1 (0] Slope
6 32 1 7 7 X Valley
7 27 1 12 10 x Ridge
8 25 2 10 8 X Ridge
9 24 2 7 11 X Valley
10 23 1 8 1 X Slope
. 11 42 1 10 6 (0] Slope
mgl‘;i:m 12 14 1 6 2 x Slope
13 22 1 - X Slope
14 15 6 16 X Ridge
15 15 6 16 9 X Ridge
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Tree Layer Subtree Layer
National park | Plot NO. DBH (cm) Number of DBH (cm) Numbeir of |Traces of care| Topography
Species Species
16 27 1 10 6 O Slope
17 18 1 10 2 0 Valley
18 18 1 8 6 (0] Slope
r::f;;lfn 19 22 3 16 5 X Ridge
20 20 1 4 5 X Valley
21 15 3 8 4 x Ridge
22 22 1 - - (0] Slope
23 35 1 6 6 X Slope
24 35 1 8 9 x Slope
25 40 1 7 5 X Ridge
Taebae}( 26 40 1 13 6 0) Slope
mountain
27 24 1 - - (0] Slope
28 26 1 10 1 X Slope
29 28 1 - - (0] Slope
30 27 1 9 3 x Valley
31 23.9 2 3.9 11 X Valley
32 23.5 1 4.4 20 X Ridge
33 27.2 1 4.1 15 X Ridge
Gaya 34 234 1 8.2 11 X Ridge
mountain 35 23.9 1 3.8 16 X Ridge
36 25.4 1 6.8 3 0] Valley
37 27.1 2 6.8 13 0] Slope
38 31.8 3 7.3 21 X Slope
39 25.6 1 8.2 5 X Valley
40 324 2 5.3 17 X Valley
41 36 1 8.6 16 X Summit
42 38 1 11.3 7 X Valley
43 27.5 1 9.6 12 X Summit
44 26.9 1 6.1 8 X Ridge
Jiri mountain 45 40.9 1 6.3 15 X Valley
46 35.3 1 8.8 6 X Slope
47 34.7 1 7.6 11 X Valley
48 28.1 1 5 18 X Slope
49 25.1 1 6.8 10 X Ridge
50 23.2 2 8.6 13 X Slope
51 324 1 7.4 13 X Summit
e 4 w93 i dEdUTEe deR IHE 400y w5 30 oo R RS
4 FuAA B dEsS ayste] stk A2 Ero] AR A2 100~500n" WollA &g
ZHZY Y YEQZh IR TR Ol Wro] LH H Z(Ellenberg, 1956; Westhoff and Maarel, 1973) & -
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ol A5 Al 27, 18~28eml 50] 50% O B Al T2 ¥ 7Hquadrat) Uiofl S&3h= E% T WL
745 30 o S50l S Ol A A thABOR 2 SARlglck S30l Bl Ot Auste B
RS ACkPark, 1985). APHAE TS S LHE 400 S| o|Aste] E/]5tech Eak F9lo] e mEF
W M e FHHON], AUEL A0nT BE 14 oms-g«: FA7 2em oV B $20] FaA7, S
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Figure 1. Location map of the research site.
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Figure 2. The dendrogram of classification by TWINSPAN in selected national park.

(Ac: Acer tataricum, Ma: Morus alba, Cs: Corylus sieboldiana, Le: Lindera erythrocarpa, Zs: Zelkova serrata, Cw: Cornus
walteri, Im: Ilex macropoda, Lv: Lonicera vidalii, Sb: Sasa borealis, Ak: Acer komarovii, Lm: Lespedeza Michx, Jr: Juniperus
rigida, Hs: Hydrangea serrata, Ck: Cornus kousa, Pt: Parthenocissus tricuspidata)



615

180

P
w

140

A

100

AXIS 2

80

60

42 VI

0 20 40 60 80 100
AXIS 1

m
14 18
A A
19 7 8
N i i
120 40
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Table 2. Importance percentage of major woody species by the layer for each community in the six national park(Unit:400m’)

National Layer

Layer

. C* U S . C U S M

park Species Species
Larix leptolepis 94.6 0.0 0.0 473 Rubus oldhamii 00 00 148 25
Cornus walteri 0.0 21.9 32 7.8 Diospyros lotus 00 6.6 0.1 2.2
I Zelkova serrata 3.5 169 24 78 Celtis aurantiaca 0.0 5.1 0.4 1.8
(plots 4) Fraxinus rhynchophylla 0.0 170 41 64 Ailanthus altissima 00 46 13 1.8
Lindera obtusiloba 0.0 1.1 221 4.0 Ulmus davidiana 00 36 05 1.3
Quercus serrata 0.0 92 3.6 3.7 Others 1.9 142 476 13.6
Larix leptolepis 100.0 0.0 0.0 50.0 Rubus oldhamii 00 00 152 25
Fraxinus rhynchophylla 0.0 292 21 10.1 Morus alba 00 57 29 24
i Cornus controversa 0.0 19.1 1.5 6.6 Philadelphus schrenkii 0.0 2.9 6.8 2.1
(plots 9) Actinidia arguta 0.0 0.0 31.0 52 Quercus mongolica 0.0 52 1.5 2.0
Morus bombycis 0.0 10.5 0.9 3.7 Sorbaria sorbifolia 0.0 3.1 1.6 1.3
Acer pictum 0.0 7.8 1.5 2.8 Others 0.0 16.6 351 114
Larix leptolepis 934 52 0.0 484 Pinus koraiensis 00 58 02 20
I Quercus mongolica 33 369 7.6 152 Lindera obtusiloba 0.0 2.1 7.1 1.9
(plots 17) Quercus variabilis 2.4 129 0.5 5.6 Morus alba 0.0 4.6 1.5 1.8
Fraxinus rhynchophylla 0.0 43 41 2.1 Cornus controversa 0.0 45 1.6 1.8
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National ' Layer C* U S M . Layer C U S M
park Species Species
Stephanandra incisa 0.0 0.0 122 2.0 Quercus serrata 00 25 33 1.4
Acer tataricum 0.0 40 42 2.0 Others 09 173 57.7 159
Larix leptolepis 97.9 7.4 0.1 514 Corylus heterophylla 0.0 5.8 5.1 2.8
Rhododendron 0.0 13.0 152 69  Fraxinus rhynchophylla 0.0 53 53 2.7
mucronulatum
v Pinus densiflora 2.2 11.1 0.0 4.8 Tripterygium regelii 00 00 140 23
(plots 6) Carpinus laxiflora 0.0 11.5 0.0 3.8 Lindera obtusiloba 00 28 72 21
Quercus serrata 0.0 9.8 2.7 3.7 Cornus controversa 00 46 0.0 1.5
Rhus trichocarpa 0.0 79 35 32 Others 0.0 21.0 463 14.7
Larix leptolepis 89.8 1.3 0.0 453 Akebia quinata 00 00 119 2.0
Quercus acutissima 8.1 49 0.1 5.7 Stephanandra incisa 00 0.0 12.0 2.0
v Cornus controversa 0.0 157 0.0 52  Zanthoxylum schinifolium 0.0 49 20 2.0
(plots 5) Lindera erythrocarpa 00 115 66 49 Cellis sinensis 13 36 01 19
Prunus serrulata 0.0 79 0.1 2.6 Castanea crenata 00 53 0.3 1.8
Rhus trichocarpa 0.0 6.5 1.0 23 Others 0.8 38.1 654 24.1
Larix leptolepis 99.6 0.3 0.0 499  Fraxinus rhynchophylla 00 7.0 05 2.4
Sasa borealis 0.0 0.0 755 126 Lindera erythrocarpa 00 44 45 2.2
VI Styrax japonicus 0.0 278 05 93 Quercus serrata 00 57 03 1.9
(plots 8) Quercus mongolica 0.0 10.8 0.2 3.6  Acer pseudosieboldianum 0.0 3.8 00 1.3
Morus bombycis 0.0 87 02 29 Cornus kousa 0.0 29 0.0 1.0
Lindera obtusiloba 0.0 6.5 39 28 Others 04 221 145 10.1
Larix leptolepis 100.0 0.0 0.0 50.0 Actinidia arguta 00 6.7 5.1 3.1
Morus bombycis 0.0 298 14 102 Sasa borealis 00 00 122 2.0
VI Cornus controversa 0.0 284 0.2 9.5 Quercus serrata 0.0 5.3 0.0 1.8
(plots 2) Schisandra chinensis 0.0 0.0 255 42 Lindera erythrocarpa 0.0 1.3 4.9 1.3
Lindera obtusiloba 00 86 68 40 Parthenocissus 00 00 68 11
tricuspidata
Hydrangea serrata 0.0 0.0 185 3.1 Others 0.0 179 168 8.8
*C : Canopy layer, U : Understory layer, S : Shrub layer
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Table 3. Descriptive analysis of the number as species and individuals in selected national park (Unit:400m®)

No. of Species

No. of Individual

Community Canopy Understory Shrub Azgrt:;e Canopy Understory Shrub Ai:::}g e
I 1.50£0.50  9.25+3.56  19.25+4.97  10.00+3.1  13.25+1.48 28.25+2.17 33689304 izg:ié

1l 1.00£0.00  4.11£3.07 14.1143.41 6.41£2.16 21.11£7.72 i1122272 1 ffsls'?zi jc213582'-3879

I 1.65£1.28  4.65+3.36  15.94+4.88  7.41+3.17 flo 3'_1(?7 illz(j?667 521774.1280 igg'g;

v 133+0.47  14.67+4.85 18.50+5.09 11.50+3.47 23.50+7.46 5295'_6;6 fll;i?ESOZ j§§§§

\Y% 1.60+0.80  12.40+5.99 21.60+3.83 11.87+3.54  25.00+8.60 f 15;607 519163?2()0 illz:g;

VI 113033 11.00£3.08 13.25+6.94  8.46+3.45  19.75+4.89  32.50+7.19 i(s);;ég 516;5-557

VII 1.00£0.00  11.5043.50 17.00£1.00  9.83£1.50  18.5048.50  26.50+8.50 i3§133 3?(3)(3)
Average 1324048  9.65+3.92  17.09+4.30  9.35+2.90 7.39 519 2'_5215 f22576(.);9 iﬁg:gg
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Table 4. Species diversity in selected national park(Unit:400m’)
Population
Community H r ]?’ H'max
(Shannon) (Evenness) (Dominance)

I 1.2524 0.7298 0.2702 1.716

I 1.1341 0.6517 0.3483 1.7404

I 1.5413 0.8146 0.1854 1.8921

v 1.3849 0.807 0.193 1.716

\% 1.4081 0.7767 0.2233 1.8129

VI 0.7042 0.3804 0.6196 1.8513

VI 1.0377 0.6617 0.3383 1.5682

Average 1.2090 0.6888 0.3112 1.7567
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Table 5. The DBH distribution of major woody species in selected national park(Unit:400m’)

species Shrub D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D1l D12
Larix leptolepis - - - - 1 8 10 20 10 1 - - -
Fraxinus rhynchophylla 152 - 17 5 3 - - - - - - - -
I Cornus walteri 20 - 7 6 9 - - - - - - - -
Zelkova serrata 4 - 3 2 7 - 2 1 - - - - -
Quercus serrata 72 - 8 2 2 - - - - - - - -
Diospyros lotus 4 - 2 3 1 1 - - - - - - -
Larix leptolepis - - - - 22 42 51 33 26 15 1 -
Fraxinus rhynchophylla 176 - 19 15 2 1 - - - - - - -
" Cornus controversa 16 - 6 10 4 - - - - - - - -
Acer pictum 52 - 5 2 2 - - - - - - - -
Morus bombycis 12 - 2 5 1 - 1 - - - - - -
Morus alba 32 - 2 2 - - 1 - - - - - -
Larix leptolepis - - 19 54 112 127 92 60 14 7 3 1 -
Quercus mongolica 436 - 23 21 29 5 8 1 1 1 - - -
I Quercus variabilis 60 - 1 2 8 8 9 1 - - - - -
Fraxinus rhynchophylla 332 - 9 5 - - - - - - - - -
Morus alba 100 - 8 1 3 - - - - - - - -
Cornus controversa 68 - 6 4 2 - - - - - - - -
Larix leptolepis 4 - - 1 10 21 30 28 20 7 1 1 -
Rhododendron mucronulatum 148 5 54 1 - - - - - - - - -
v Quercus serrata 68 - 31 2 2 - - - - - - - -
Rhus trichocarpa 132 4 22 3 1 - - - - - - - -
Corylus heterophylla 168 - 25 - - - - - - - - - -
Fraxinus rhynchophylla 60 - 23 1 - - - - - - - - -
Larix leptolepis - - - - 16 26 36 19 13 5 - - -
Lindera erythrocarpa 332 1 10 8 2 - - - - - - - -
v Rhus trichocarpa 44 3 16 - - - - - - - - - -
Quercus acutissima 4 - 5 2 - 2 6 - 1 - 1 - -
Zanthoxylum schinifolium 40 5 11 - - - - - - - - - -
Castanea crenata 16 - 11 2 - - - - - - - - -
Larix leptolepis - - - 1 8 23 42 25 44 21 13 3 -
Styrax japonicus 60 - 12 28 22 8 1 - - - - - -
Vi Lindera obtusiloba 332 4 27 4 - - - - - - - - -
Morus bombycis 20 - 17 6 5 2 - - - - - - -
Fraxinus rhynchophylla 44 - 25 3 - - - 1 - - - - -
Quercus mongolica 28 - 6 8 4 - - 1 2 - - - -
Larix leptolepis - - - - - 5 8 10 4 7 1 2 -
Morus bombycis 24 - 10 6 - 1 - - - - - - -
VIl Lindera obtusiloba 48 - 7 - - - - - - - - - -
Actinidia arguta 28 - 6 - - - - - - - - - -
Cornus controversa 4 - 2 - - - 1 - 1 - - - -
Acer pseudosieboldianum 8 - 2 - - - - - - - - - -

“SHR:SHRUB, DI1<2, 2=<D2<7, 7=D3<12, 12=D4<17, 17=D5<22, 22=D6<27, 27=D7<32, 32=D8<37, 37=D9<42, 42=<D10<47, 47=
D11<52, DI12=52
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