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A Study on Community Structure and Growth Variation
of Abies nephrolepis Forest in Mt. Seorak*
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Abstract : This study analyzed the characteristics of community structure and the growth variation of Abies
nephrolepis in the subalpine zone of the Mountain Seorak. The sampling sites were Guittegicheongbong (1,510m
above sea level), Gwanmoneungseon (1,660m above sea level), and Seorak Falls (1,060m above sea level) in the
Mountain Seorak. The contents of survey are community structure and population structure, tree ring, and the status
of growth. The vertical structure of Abies nephrolepis consists of three layer without a tree layer in
Guwittegicheongbong and Gwanmoneungseon site, while consisting of four layers in Seorak Falls area. Population
stnucture takes a reverse J-shape at Gwittegicheongbong, J-shape with high distribution ratio of medium size in
diameter classes at Gwanmoneungseon, and stable bell-shape with diameters in the breast height being various at
Seorak Falls site. With regard to tree age, the main group of trees are 20 to 60 years old adult trees at
Guwittegicheongbong and Gwanmoneungseon site, while there was found a type of stable community with extreme
divisions of saplings and adult groups at the Seorak Falls site. Annual change in deviation of the radial growth of
Abies nephrolepis population at each of research sites shows decreasing trend in growth by approximately 20~40%
during the last 20 to 30 years.

Key Words : Abies nephrolepis, community structure, growth variation, Mt. Seorak, population structure, subalpine
zone, tree age
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Fig. 1. A map of the study sites in Mt. Seorak, South Korea (A. Gwittegicheongbong, B. Gwanmoneungseon(ridge), C. Seorak Falls)
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Fig. 2. The climate chart of Sokcho near the study area
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Fig. 3. Each general view of Abies nephrolepis populations according to the vitality degree at the three habitats (A: The
Gwittegicheongbong site with a heavy declining condition, B: The Gwittegicheongbong site with a light declining condition, C:
The Gwanmoneungseon site with a healthy condition, D: The Seorak Falls site with a healthy condition) in Mt. Seorak, Korea.
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Table 1. Physiognomy for site conditions and
Korea. Each characteristic is expressed as a mean (+ SE)

Aotit Bu|LIRYS| FETR} MKHS0 Bt A

structure of Abies nephrolepis communities at the three habitats in Mt. Seorak,

f : » Declining site Healthy site Healthy site
(Gwittegicheongbong, n=8) | (Gwanmoneungseon,n=2) (Seorak Falls, n=5)

Altitude (m) 1,503(2.1) 1,661(1.4) 1,045(5.1)
Aspect (© ) 131.5(2.6) 168.0(8.5) 189.8(10.5)
Slope (* ) 17.900.7) 17.5(0.7) 25.8(1.7)
Species richness 13.3(0.9) 29.5(0.7) 21.(1.5)
Death rate (%) 58.6(9.7) 3.00(4.2) 8.0(4.9)
Tree height (m) - 13.2(0.4)
Tree cover (%) - - 89.0(2.4)
Subtree height (m) 3.8(0.1) 4.4(0.8) 5.2(0.3)
Subtree cover (%) 20.0(4.6) 85.0 35.0(6.9)
Shrub height (m) 1.5(0.1) 1.6(0.1) 1.5(0.1)
Shrub cover (%) 89.4(1.1) 42.5(3.5) 39.0(10.2)
Herb height (m) 0.5(0.1) 0.4(0.1) 0.3
Herb cover (%) 14.4(1.1) 45.0021.2) 63.0(6.6)

a: Abies nephrolepis populations with more than 2 cm DBH.
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Table 2. Appearance frequency and relative net contribution degree (r-NCD) of major species (>20% appearance frequency)
according to each stratification in Abies nephrolepis communities at three habitats in Mt. Seorak, Korea

Scientific name AF* (%) NG
Site 1P | Site 2¢ | Site 3¢ | Total
Tree layer
Abies nephrolepis | 1000 . ~ 11000 | 100.0
Abies bollophylla 40.0 . . 9.6 9.0
Quercus mongolica 40.0 ? . 50 50
Pinus koraiensis 600 3 y 4.3 43
Tilia amurensis 20.0 . . 24 24
Betla schmidtii 20.0 . ; 1.2 1.2
Fraxinus rbynchophylia 40.0 . . 1.0 1.0
Betula costata 40.0 : : 0.8 0.8
Macckia amurensis 20.0 ; ; 0.3 0.3
Subtree layer
Abies nepbrolepis 100.0 100.0 100.0 26,2 754
Acer pseudo-sieholdianim 406.7 0.3 35 100.0 34.0
Betrda ermenii 60.0 15.5 15.1 ) 10.2
Quercus mongolica 26.7 . 110 8.1 6.4
Pinus koraiensis 26.7 0.1 4 10.3 35
Sorbus commixta | 200 2.4 : 0.8
Shrub layer
Rhaododendron mivcronulatum for. ciliatim 066.7 100.0 100.0 66.7
Rhododendron schiippenbachii 40.0 . 3.1 100.0 45.0
Lindera obtusiloba 20.0 ) ; 33.7 11.2
Acer psendo-sieboldianim 40.0 . 0.9 21.7 75
Tripterygivum regelii 267 0.9 10.6 0.3 39
Abies nephrolepis 66.7 25 3.3 25 35
Lonicera maximowiczii 60.0 5.7 2.0 : 25
Acer tschonoskii 333 M 7.1 0.3 25
Syringa wolfii 26,7 0.1 7.1 . 24
Spiraea fritschiana 60.0 1.5 ; 5.1 2.2
Thuja koraicnsis 40.0 4.5 ! . 1.5
Betla ermanii 33.3 1.8 p . 0.6
Lonicera caerilea var. emphllocalyx 46.7 1.7 : . 0.6
Syringa veluting var, kamibayashii 40.0 0.7 . 0.6 0.4
Weigela floridea 200 0.1 0.9 . 0.3
Sorbus commixta 33.3 0.8 0.1 - 0.3
Euonymus macropters 20,0 0.3 : . 0.1
Pinus koraiensis 207 M 0.1 . 0.0
Herb layer
Calamagrostis arundinacea 60.0 37 100.0 100.0 67.9
Tripterygium regelii 46.7 4.0 100.0 27 35.6
Thuja koraiensis 40.0 100.0 . . 33.3
Cerex bumilis 333 : : 100.0 33.3
Rhododendron mucronulatum for. ciliatum 66.7 08.2 . 0.5 329
Spiraea fritschiana 66.7 36.8 i 09 126
Lonicera maximowiczii 53.3 325 23 : 11.6
Abies nephrolepis 66.7 294 . 23 10.6
Carex siderosticta 40.0 : 18.3 7.2 85
Evonymus macropters 40.0 11.6 . s 3.9
Vaccinium birtum var. koreanum 333 0.5 92 0.5 34
Fuonymus oxyphylius 26.7 : 9.2 0.9 3.4
Acer tschonoskit 26.7 . 9.2 M 3.1
Sorbaria sorbifolia var. stellipila 26.7 5.7 . 2 1.9
Solidago vira-aurea var. asiafica 26.7 . 5.0 0.3 1.8
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Table 2. Continued

i P P Site 19 | site 2¢ | Site 3¢ | Total
Lonicera caerulea var, emphyllocalyx 26.7 29 23 : 1.7
Weigela florida 26,7 29 23 . 1.7
Lebisorus ussuriensis 40.0 05 23 1.8 1.5
Rhododendron schlippenbachii 33.3 . 23 1.8 1.4
Acer pseudo-sieboldianum 333 0.5 23 1.0 1.3
Pinus koraiensis 33.3 : 23 1.0 1.1
Lindera obtusiloba 20.0 . . 3.1 1.0
Syringa wolfii 200 0.2 23 2 0.8
Evonymus sachalinensis 200 5 : 24 0.8
Syringa velutina var. kamibayashii 267 1.8 . 0.3 0.7
Tilia amurensis 20.0 3 : 0.7 0.2
Astilbe chinensis var. davidii 20.0 . 0.2 0.5 0.2
Abies hollophylla 200 ; 0.2 03 02

a: Appearance frequency

b. Gwittegicheongbong, ¢. Gwanmoneungseon, d. Seorak Falls

M: Minute r-NCD value
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Fig. 4. Size-frequency distribution of Abies nephrolepis
populations in the three habitats at Mt. Seorak
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Table 3. Conditions of Abies nephrolepis populations at the three habitats in Mt. Seorak, Korea

No. of live trees? (ind./ha) 1,688 2,150 747
No. of sapling® (ind./ha) 763 100 240
Average DBH® (cm) 7.8 11.7 213
Basal area of live trees? (cm?/ha) 54,561 255,967 246,010
No. of dead trees® (ind./ha) 1,050 50 231
Mean DBH of dead trees’ (cm) 10.4 73 10.9
Basal area of dead trees® (cm?/ha) 98,617 2,070 37,183
Death rate (%) 62.2 23 30.9

* a and h includes all alive Abies nephrolepis populations

** b: Abies nephrolepis populations with 2 cm DBH or less

** ¢, d, e, f and g Abies nephrolepis populations with more than 2 cm DBH.
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Fig. 5. Age distribution of Abies nephrolepis populations at the
three habitats in Mt. Seorak, Korea
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Table 4. Annual mean radial growth and linear regression model for age estimation on Abies nephrolepis populations at the three

habitats in Mt. Seorak, Korea

Live(n=38) Dead(n=30) i
Annual mean radial
growth(mm/year) Lo 2% 3.13
Linear regression y=2.45+5.20x y=0.41+5.82x y=3.72+3.02x y=4.40+2.91x
model (r=0.96) (r=0.95) (r=0.95) (r=0.97)

Table 5. Vitality degree using the amount of alive leaves for Abies nephrolepis populations at the three habitats in Mt. Seorak, Korea.

Vi grade ; ; :
! (Gwittegicheongbong, n=74) (Gwanmoneungseon n=41) (Seorak Falls, n=57)
1 4 ( 5.4%) 0
2 29 (39.2%) 0 2 ( 3.5%)
3 20 27.0%) 0 2 ( 3.5%)
N 19 (25.7%) 41 (100.0%) 52 (91.2%)
5 2 ( 2.7%) 0 1( 1.8%)
Mean 281 4.00 3.91
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Fig. 6. Rate of annual change in deviation of the radial growth
of Abies nephrolepis populations at the three habitats in
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