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Abstract: This study was conducted to investigate the site and growth characteristics of Maackia amurensis
stand in natural forest of Mt. Joongwang, Pyongchang-Gun, Gangwon-Do, Korea. The 28 sample plots (30 m X
30 m) were established to examine the vegetation and site characteristics for M. amurensis stand. Stem analysis
was performed on two sample trees for each of the 5 plots situated at intervals of 100 m by altitude. M.
amurensis trees were mainly distributed at the ridge and the slope facing north, with altitudes ranging from 790
to 1,170 m. The M. amurensis grew at relatively deep A-layer of soil with high moisture but infertile. Dominant
species with M. amurensis were Quercus mongolica, Fraxinus rhynchophylla, Acer pseudo-sieboldianum, A.
pictum subsp. mono, Ulmus davidiana var. japonica, Tilia amurensis, and Populus davidiana. TWINSPAN
classified four communities in Mt. Joongwang area; M. amurensis-P. davidiana community (xeric type), M.
amurensis-U. davidiana var. japonica community (xeric type), M. amurensis-T. amurensis community (moist
type), and M. amurensis-Styrax obassia community (moist type). According to the community type, trees per ha
were more abundant in the area of the moist types than the xeric types. Height growth of M. amurensis
increased with increasing ages until 10 years, and then decreased thereafter, especially at altitude of 1,020m. M.
amurensis showed rapid early growth of height and volume, indicating possible high biomass production under
enough light. Growth of M. amurensis increased greatly at about 40 years if released from severe competitions.
The rotation age of natural M. amurensis stand was expected for above 50 years.
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Table 1. The characteristics of the study sites where Maackia amurensis grows at Mt. Joongwnag,.

Plot No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Altitude (m) 920 1020 1010 1050 1080 1170 1160 790 820 945 840 1010 980 1000
Topography ridge ridge ridge slope ridge ridge ridge ridge wvalley ridge slope slope valley valley
Aspect SW80 NWS0 NW50 NWo60 NW60 SE30 NWI0 NE68 N N NW30 NE60 NW20 NEIS
Slope () 19 31 14 18 17 24 22 42 20 20 31 28 28 31
Depth of A layer (cm) 19.7 - 237 153 167 207 - 170 275 - 237 16.7 - 227
Plot No. 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Altitude (m) 1100 1060 1010 1050 1050 825 1050 1050 900 1050 980 1025 975 975
Topography ridge ridge valley ridge valley slope slope ridge ridge ridge ridge ridge ridge slope
Aspect NE15 NW30 N  SE80 NE8S0 NE25 SE30 NE55 NE30 NE60 NE60 NE30 N  SW60
Slope (*) 17 22 27 15 25 15 35 25 15 20 38 20 25 40
Depth of A layer (cm) 17.7  13.0 247 213 30.0 230 463 207 163 183 243 153 213 185




A Sample plot
—e—e— Boundary line
Road

Figure 1. Location of sample plots in Mt. Joongwang.
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Table 2. The soil characteristics in the study sites (mean £ SD).
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Table 3. Relative density (RD), relative frequency (RF), relative coverage (RC), and importance value (1V) of Maackia amurensis

stands.
Species RD RF RC v
Quercus mongolica 12.81 7.02 30.03 49.85
Maackia amurensis 18.69 7.02 21.69 47.39
Fraxinus rhynchophylla 8.73 6.02 8.77 23.51
Acer pseudosieboldianum 10.30 5.76 3.86 19.92
Acer pictum subsp. mono 7.90 6.02 5.00 18.91
Ulmus davidiana var. japonica 5.81 5.76 4.68 16.25
Tilia amurensis 3.33 4.26 3.17 10.76
Morus bombycis var. bombycis 3.52 5.26 1.07 9.86
Corylus heterophylla var. heterophylla 2.55 5.01 0.13 7.69
Betula davurica 0.82 1.25 448 6.55
Phellodendron amurense 0.75 3.51 0.89 5.15
Pinus koraiensis 2.81 1.00 1.25 5.06
Betula costata 0.79 2.26 1.87 4.91
Symplocos chinensis for. pilosa 1.95 2.76 0.09 4.80
Populus davidiana 0.75 2.51 143 4.68
Magrolia sieboldii 1.69 2.26 0.37 431
Rhododendron schlippenbachii 2.81 1.25 0.20 4.26
Cornus controversa 0.97 2.01 1.12 4.10
Pinus densiflora 0.41 1.25 2.38 4.05
Carpinus cordata 1.46 1.75 0.81 4.03
Euonymus sachalinensis 1.31 2.51 0.08 3.89
Styrax obassia 243 1.00 0.32 3.76
Abies holophylla 0.52 1.75 1.20 3.48
Lindera obtusiloba var. obtusiloba 1.01 2.26 0.06 333
Kalopanax septemlobus 0.49 1.75 0.83 3.08

0.47%)°1t AAFUR--(AZ 0.5%, BE 0.3%)5.0F S
thel= 5, 1997; Qe o=+, 2001; o= &,
2004).
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Quercus mongolica (6)
Fraxinus riynchophyiia (B)

Maackia amurensis
)

Acar pseudo-sieboidianum (5)
A. Pictum subsp. mono (5)

Figure 2. The pathway of sub-division into groupings of M. amurensis stand using TWINSPAN.
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: Maackia amurensis-Populus davidiana community
: Maackia amurensis-Ulmus davidiana var. japonica community
1 : Maackia amurensis-Tilia amurensis community

IV . Maackia amurensis-Styrax obassia community

*The value in parenthesis indicate the cut level (6; more than 25% of synthetic value, 5; 12 to 25%, 3;
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Figure 3. DCCA ordination diagram with plots and
environmental variables (arrow).

(a) A M. amurensis-P. davidiana community, 4 M. amurensis-
U. davidiana var. japonica community, X M. amurensis-T.
amurensis community, @ M. amurensis-S. obassia community
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Table 4. Distribution (trees/ha) of DBH by community type.

B ErEE A 95 < A 4 5 (2006)

DBH class (cm)
Cor?yrggmty 2-10 11-20 21-30 31-40 41-50 >50

Total MA* Total MA Total MA Total MA Total MA Total MA

| 686 219 356 175 137 16 16 0 3 0 5 0
(32) (49) (12) 0 0) 0)

I 171 213 588 243 113 12 2 0 7 0 0 0
(18) (4n (10 0) (0) =)

" 1,511 56 333 189 89 67 44 0 1 0 0 0
4 (57) (75) (0) (0) =)

v 1919 121 368 97 111 2 35 4 18 1 10 0
(6) (26) (20) (1) (6) 0)

*MA; Maackia amurensis

**The value in parenthesis indicate the percentage of the number of M. amurensis to the number of total by each DBH class.
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Figure 4. Height and volume increment of M. amurensis by altitude.

(a, b) 68-year-old tree grown at 840 m from the sea level

(¢, d) 66-year-old tree grown at 840 m from the sea level
(e, f) 33-year-old tree grown at 920 m from the sea level
(g, h) 36-year-old tree grown at 920m from the sea level
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Figure 4-1. Height and volume increment of M. amurensis by altitude.

(i,j) 33-year-old tree grown at 1,020 m from the sea level

(k, 1) 34-year-old tree grown at 1,020 m from the sea level
(m, n) 49-year-old tree grown at 1,080m from the sea level
(o, p) 5l1-year-old tree grown at 1,080m from the sea level
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Figure 4-2. Height and volume increment of M. amurensis by altitude.
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