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The Study on the Height Characteristics of Abies Nephrolepis Community in South Korea'
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ABSTRACT

This study investigated whether population dynamic analysis based on the height characteristics of Abies
nephrolepis was feasible. It was necessary because existing population dynamic analyses based on age and
diameter at breast height (DBH) made it difficult to reflect the slow growth characteristics of Abies nephrolepis
in harsh environments of high altitudes. The limitations of population dynamics analysis based on the age and
DBH distribution of Abies nephrolepis in Seoraksan, Odaesan, and Taebaeksan National Parks, where Abies
nephrolepis populations are representative, were verified, and the characteristics of height growth were
investigated to comprehensively analyze whether a vertical structure based on height could reveal the
population dynamics. The result of this study showed some limitations in understanding the population
dynamics of Abies nephrolepis based on age distribution due to practical difficulties in sampling all trees and
variations in age distribution within the same community depending on factors such as light conditions.
Moreover, it was challenging to differentiate the distribution of DBH classes at fine levels, making it difficult
to reflect the rapid growth characteristics of Abies nephrolepis when light conditions become suitable after
prolonged stays in smaller DBH classes under shade conditions. However, a comprehensive analysis of the
height characteristics of Abies nephrolepis revealed that the density corresponding to the population dynamic
characteristics of Abies was high and adequately reflected the predominant tree death at similar height stages,
as well as the U-shaped population dynamics at the lower stratum. Moreover, it was possible to identify a
transition point in height values under shaded conditions, where the annual growth of Abies nephrolepis
individuals in the lower stratum increases significantly, indicating that Abies nephrolepis individuals can escape
from competition with other shrubs and undergo vigorous growth only at this height level. Therefore, this study
confirmed that a vertical structure based on height can be utilized to understand the population dynamics of
Abies nephrolepis in high altitudes, and it is expected that future studies on height characteristics can intuitively
reveal the maintenance status of Abies nephrolepis populations in the field.
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Figure 1. Study site.
Table 1. Status of study site
Site Altitude(m) Survey size(m’)

Gwittegicheongbong 1,500 900
Seoraksan Madeungbong 1,165 400
Gwanmoneungseon 1,630 200
Odaesan Noinbong 1,330 400
Taebaeksan Moonsoobong 1,493 1600
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Figure 2. (a) Age distribution of A. nephrolepis, (b) Frequency distribution diagrams of diameter at breast height of 4.

nephrolepis.

Table 2. Height characteristics by upper and lower layer of A. nephrolepis

Class No. of individual Meal;eiafitjsdard Median Mode Percentage of
(ha-1) (cm) (cm) Dead tree(%)
(cm)
Total L114| 42527 + 151.71 403.00 492.00
Upper
1 Live 637| 44053 + 158.84 424.00 374.00 4038
ayet Dead 477| 404.90 = 139.51 387.00 492.00
Total 2731 29.17 + 44.05 8.00 4.00
Lower
1 Live 2387| 2662 + 41.77 8.00 4.00 12,6
ayer Dead 344|  46.89 + 54.49 23.50 6.00
Total 214

= 42.8%, 3t ALAF 7HA]

WA A AE=7) © ZItK(Table 2).
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0-10cm TA ol A=
4l 2cm OJSHE A
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Table 3. Annual growth by height classes of 4. nephrolepis in lower layer

Bt lem 0]}, 10-50cm TA of| A=
Y45t 7F 50em o] 4o] Eojof AZE
H ¢ ti(Table 3, Figure

Class Height Class (cm) No. of Individuals Mean (cm) Std. Deviation (cm)

0-10 154 0.61 0.46

10-30 178 1.04 0.93

30-50 54 1.62 1.77

Annual growth 50-100 60 3.17 2.51
100-150 38 3.87 3.14

150-200 24 5.64 4.65

Total 508 1.65 2.23
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Figure 3. Annual growth by height classes of A. nephrolepis in lower layer.
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Table 4. Post hoc tests of annual growth of 4. nephrolepis seedling by height class

(I) Stage (J) Stage Mean Difference Std. Error Sig. 95% Confidence Interval
(1-)) Lower Bound Upper Bound
10-30 -0.436* 0.079 0.000 -0.67 -0.20
30-50 -1.010* 0.243 0.002 -1.75 -0.27
0-10 50-100 -2.560* 0.326 0.000 -3.55 -1.57
100-150 -3.262* 0.510 0.000 -4.86 -1.67
150-200 -5.031* 0.950 0.000 -8.13 -1.93
0-10 0.436* 0.079 0.000 0.20 0.67
30-50 -0.574 0.250 0.318 -1.34 0.19
10-30 50-100 -2.124* 0.331 0.000 -3.13 -1.12
100-150 -2.826* 0.513 0.000 -4.43 -1.22
150-200 -4.595% 0.952 0.001 -7.70 -1.49
0-10 1.010* 0.243 0.002 0.27 1.75
10-30 0.574 0.250 0.318 -0.19 1.34
30-50 50-100 -1.550* 0.403 0.003 -2.76 -0.34
100-150 -2.252% 0.563 0.003 -3.98 -0.53
150-200 -4.021* 0.979 0.005 -7.17 -0.87
0-10 2.560* 0.326 0.000 1.57 3.55
10-30 2.124* 0.331 0.000 1.12 3.13
50-100 30-50 1.550* 0.403 0.003 0.34 2776
100-150 -0.702 0.603 0.986 -2.53 1.13
150-200 -2.471 1.003 0.262 -5.67 0.73
0-10 3.262% 0.510 0.000 1.67 4.86
10-30 2.826* 0.513 0.000 1.22 443
100-150 30-50 2.252% 0.563 0.003 0.53 3.98
50-100 0.702 0.603 0.986 -1.13 2.53
150-200 -1.769 1.077 0.823 -5.14 1.60
0-10 5.031* 0.950 0.000 1.93 8.13
10-30 4.595% 0.952 0.001 1.49 7.70
150-200 30-50 4.021* 0.979 0.005 0.87 7.17
50-100 2471 1.003 0.262 -0.73 5.67
100-150 1.769 1.077 0.823 -1.60 5.14
* p < 0.05
7h TS o RThh ol 44 WA WEAL 45 4 ARSI 4ol ol Aw wAtste] Agst Y 2o
adhs BAS Bk ool ot Bulraet £ FEE o ] AXE 54E Holku), ojg ge A
WEs} 7P S8 431 200400em H910] ARS0] et 3Hdo] Bl 43t gk S0ems VBRI g ole] A
= A% B3tk 5152 #HuF A= 0-10em R 9] = AA 2FoA ASetAS Bk ol i 2 E,
A e A BAS HolXuk Huke 1A & 2ol sjofog e Yol v waec
oA HE AR JjANto] AFor A Y He As
& A WA AEeES ds 24A 2
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Figure 4. Number of individuals and percentage of dead tree by height classes of A. nephrolepis.
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