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Abstract: This study compared the stand structure of Abies koreana forests between Mt. Jirisan and Mt. Hallasan
by analyzing DBH distribution, stem vitality, crown structure, importance value, species diversity, and DCA. The
data were acquired through the national long-term ecological research project conducted by the Ministry of Environ-
ment. In the comparison of DBH class distribution, the stem density of A. koreana with DBH < 20 cm was higher
in Mt. Hallasan than that in Mt. Jirisan; however, the stem density of A. koreana with DBH > 20 cm was higher
in Mt. Jirisan than that in Mt. Hallasan. For 4. koreana stem vitality, the ratio of alive standing was higher in Mt.
Jirisan (72.0%) than in Mt. Hallasan (60.7%), whereas the ratio of alive leaning was higher in Mt. Hallasan (10.2%)
than in Mt. Jirisan (1.1%). A. koreana stand in Mt. Jirisan was a mature stand with four evenly developed and distinct
layers, whereas the tree layer in Mt. Hallasan was less than 10 m and the stand had three layers without a subtree
layer. Mt. Hallasan’s importance value of A. koreana was 39.4% higher than Mt. Jirisan's importance value of 26.6%.
The species diversity of the 4. koreana community of Mt. Jirisan was 2.52 times higher than that of Mt. Hallasan,
which was 1.58. DCA results revealed that the average distance between Mt. Jirisan and Mt. Hallasan was relatively
distinguished, and the degree of scattering of species composition of Mt. Jirisan was relatively dense compared with
that of Mt. Hallasan.

Key words: stand structure, DBH distribution, stem vitality, importance value, species diversity, DCA
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Ao 7 o=3}al Qlti(Intergovernmental Panel of Climate
Change, 2014; Korea Forest Research Institute, 2014). 71 5]
*1E 7| TS| YRIEARE Q7RI Gl oAt A E
FoAY UES 5 Sle g8 sk AFRAHAE A%
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Panel of Climate Change, 2014).
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detom Wesd glow 7|5 | 3
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§ ISR EFO R Aol P HAALEA
2 87} okmatdel] gl WAmate] 715 o
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al,, 2015), o BEZX] 92 20030 7]F 02 9k 617.1ha
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AHKim et al., 2012).
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A= A4 dAw A9} ke A Ao
diollA =771 A ALE fI8) AR
_J Tt ZAFA] ZFZE 1 ha(20 mx20 m, 25745 tjite
AA B ickFigure 1). A2 AT 2 AR
= AAE, FU, she o, Aebd e e, AR
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of Z3tti(Korea National Park Service, 2019). 3{j2tar7}
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268% F02 AP ke Selet e AF
= S| AIEkAL 9lom we 153332 k', Sl
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Figure 1. The location of the study site in Mt. Jirisan and Mt. Hallasan.
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Figure 2. Chi square test of the DBH classes distribution for
A. koreana in Mt. Jirisan and Mt. Hallasan.
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Table 1. Envrionmental factors of A. koreana forest in Mt. Jirisan
and Mt. Hallasan.

Environmental factor District Mt. Jirisan ~ Mt. Hallasan
Altitude (m) 1,285.7£2.6  1,652.445.1
Aspect (°) 295.849.3 322.4+31.5
Slope degree (°) 5.7+1.8 6.2+3.4
Bare rock (%) 34.0+26.8 54.6+29.8
Bare soil (%) 7.5£2.5 8.4+3.2
Litter layer (cm) 3.3£1.9 1.6+1.2
Coverage of tree layer (%) 69.0+£14.1 -
Coverage of subtree layer (%) 33.0£13.6 38.6£21.9
Coverage of shrub layer (%) 38.0+£17.9 68.8+14.9
Coverage of herb layer (%) 63.0+£11.0 48.5£22.0
Height of tree layer (m) 18.6+2.1 -
Height of subtree layer (m) 11.1£1.2 5.240.8
Height of shrub layer (m) 4.0+1.3 1.6+0.5
Height of herb layer (m) 0.6+0.2 0.5+0.2
DBH of tree layer (cm) 31.7+4.1 -
DBH of subtree layer (cm) 17.4+4.5 14.6£3.9
DBH of shrub layer (cm) 4.7£3.7 3.241.3
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Table 2. T-test of A. koreana in Mt. Jirisan and Mt. Hallasan by DBH class.

District
DBH class(cm) Mt. Jirisan (n=323) Mt. Hallasan (n=655) t-value P
Mean(SD) Mean(SD)
<5 4.2(0.6) 4.0(0.8) 0.942a 0.348
5-10 7.6(1.3) 7.6(1.5) 0.163a 0.871
10-20 15.12.9) 14.12.7) 3.695a 0.000
20-30 24.83(2.8) 22.5(2.1) 5.313b 0.000
30-40 34.4(2.6) 32.1 - -
40-50 43.5(1.6) - - -
Total 18.1(9.4) 11.2(5.5) 12.276a 0.000

AL Slskoinh FuAAdFEE A HokE ), 5 om
ouke 2 gako] 42 cmE YER T $ebito] 4.0 cmoE
el A il o) et Fardligdo] 24| yerst
a1, 5-10 em@] FarA G Fol A= A fike] 7.6 em, ghapik
0] 7.6 em& UG E=A5ech 10-20 em@] A
o A= A|gj4to] 15.1 em, $HeFAto] 14.1 em, 20-30 cm]
T FolA= A 2j4to] 24.8 em, ghebito] 22.5 cm,
30-40 cm®] FaLA 7 Foll A= A 2j4to] 34.4cm, ghetibo]
32.1 cm, 40-50 cm@] F1ZAFo A= R|2jAto] 43.5 cm,
shepAke. AA47F LrERA] 9kett) 10-20 em, 20-30 cm
o FRAAFE §95FE 0.055T A e 42
o= Fogt zfol7h &S YErH AT

A2 ik gheprte] Zh Ao A viERARE A}

60.7%2 A 2]4to] =A UL 7]&o] st JHA
(AL)2] H]&-2 zg|ato] 1.1%, shalato] 10.2%= LR
th A4 ILARRE ZHAI(DS) 9] HlE-> A 2j4to] 18.4%, dhef
4bo] 13.9%= Uebstal, 7]&o] JARRE ZHA|(DL)S] Hl&
= Agjito] 1.4%, grepito] 4.6%= UEbstth 47to] F
A TLAREE ZHA|(DB)S] H]&-2 A|gj4ito] 6.0%, ghetito]
3.6%= UEEOH, 22 JARGE 7§ A|(DF) 9 Hl&-2 A
24k YERR] ohgkar, ghebito] 5.0% = UERTE 11
Q] f@olA= & &7t yehA] ghorom x| ejikat gt
ghal AU A7 Rl Afolo] BAH R &
9]} z}o]E& B ¢ th(Pearson Chi-Square test, x’=80.092,
p <0.001). A& FolA ZA A4 BSsH= WA BlE
o] Alel4tEr} ghepito] Ao g wal 7]go] ASs)
£ A7} gebibo] 2 o= ofarit | Q] nigol
ARt SAReF 4 B 7 vl aeAQl HEd
2 317] Q8 o] Aoz HAE EFEINGebauer et
al., 2010), 9oflA] AFTE A 24k R AR ot
ghebake] U AR O] F&a o] A o
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Figure 3. Comparison of stem type of

A. koreana in Mt. Jirisan and Mt. Hallasan.



Hefaka ghepbe] AR Qi o] Aled B 595

2 33 7] &l Aoz ALRE ]Ik AT A
Hl%% AP EH 2|2 ARS 25.7%9] JIAME H]S-S B Q]

ghebib2 27.1%9) JAHg B]&-& H$=1] Kim and
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o] At HolAlde 4 4~ Uth(Hwang et al., 2016).
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WET, ohuETS, HEZ, E—E o] 47f 9= o]Fn
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m), ofu=30] ot #ﬂ% 11.1 m(max 14.7 m, min 6.5),
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SRS ofmEE, FEE, 22| 37 2912 o]RT
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Figure 4. Crown structure of correlation between height of vegetation stratum (T1: tree layer, T2: subtree layer,
S: shrub layer, H: herb layer) and coverage in Mt. Jirisan (a) and Mt. Hallasan (b).
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Table 3. Comparison of importance value of A. koreana forest between Mt. Jirisan and Mt. Hallasan.

L Mt. Jirisan Mt. Hallasan
Scientific name (Korean name) P " P P : ; r v
RD RC RF v RD RC RF v
Abies koreana (T3 H5-) 33.9 36.8 9.2 26.6 38.5 63.8 16.0 39.4
Quercus mongolica (21 25 11.2 27.7 8.1 15.7 9.9 11.8 15.3 123
Prunus maximowiczii (A7) B 2 U5 - - - - 24.5 12.3 16.7 17.8
Taxus cuspidata (F5) 0.3 0.3 0.7 0.4 21.1 9.7 16.7 15.8
Fraxinus sieboldiana (4] 38 U5) 10.3 3.4 7.7 7.2 - - - -
Acer pseudosieboldianum (& TE ) 9.7 3.1 7.0 6.6 0.1 0.0 0.7 0.3
Fraxinus mandshurica (S Y-5-) 2.3 6.6 3.7 42 - - - -
Betula ermanii (A2~ Y5-) 0.9 2.1 2.6 1.9 0.9 1.2 4.7 23
Tilia amurensis (3] Y-) 4.0 2.2 5.9 4.0 - - - -
Acer pictum subsp. mono (AL Z 3| }-F-) 2.7 2.4 5.9 3.7 0.1 0.0 0.7 0.2
Symplocos chinensis {. pilosa (5= A UF-) 1.8 0.1 1.8 1.2 1.3 0.3 53 2.3
Pinus koraiensis (3t U5-) 2.2 4.0 4.4 3.5 - - - -
Cornus kousa (A=) 3.7 1.2 52 3.3 - - - -
Magnolia sieboldii (382 U-F-) 2.1 0.2 4.1 2.1 0.2 0.0 2.0 0.7
Carpinus cordata (7} BT 2.6 1.0 3.7 2.4 - - - -
Sorbus commixta (W} 7}5) 0.7 1.4 2.2 1.4 0.5 0.2 2.0 0.9
Rhododendron mucronulatum (12 &) - - - - 0.8 0.1 4.7 1.9
Pourthiaea villosa (£ =2 U5-) - - - - 0.8 0.2 4.0 1.7
Weigela subsessilis (¥ ZU5) - - - - 0.6 0.1 4.0 1.6
Rhododendron mucronulatum var. ciliatum (8 X2 2l) - - - - 0.5 0.0 4.0 1.5
Prunus spp. (RUFF7) 0.8 0.9 2.6 1.4 - - - -
Ilex macropoda (A U-5-) 1.3 0.7 2.2 1.4 - - - -
Acer ukurunduense (F-A1 ZU-5-) 0.8 0.4 2.2 1.1 - - - -
Syringa patula (B 71 & }-5-) 0.7 0.0 2.2 1.0 - - - -
Syringa wolfii (Z71 3| U5-) 0.8 0.2 1.8 1.0 - - - -
Pinus densiflora (2=Y5-) 0.3 1.7 0.7 0.9 - - - -
Euonymus macropterus (\} 2] 3 U-5-) 0.7 0.1 1.8 0.9 - - - -
Rhododendron schlippenbachii (%4 %) 1.4 0.1 1.1 0.9 - - - -
Sorbus alnifolia (9 U5-) 0.3 0.2 1.1 0.5 0.1 0.1 0.7 0.3
Fraxinus chiisanensis (5™ U-5) 0.5 0.7 1.1 0.8 - - - -
Picea jezoensis (7128 L}5-) 0.5 1.1 0.7 0.8 - - - -
Stewartia pseudocamellia (*=ZY 1 }-5-) 0.5 0.2 1.5 0.7 - - - -
Carpinus laxiflora (A 21 U5) 0.4 0.2 1.5 0.7 - - - -
Cornus controversa (3% Y5) 0.3 0.4 1.1 0.6 - - - -
Aralia elata (-5 YF) 0.5 0.1 1.1 0.6 - - - -
Euonymus sachalinensis (3] U-5-) 0.4 0.0 1.1 0.5 - - - -
Euonymus hamiltonianus (339 AU5) - - - - 0.2 0.0 1.3 0.5
Cornus walteri ("2 =) U-5-) 0.2 0.3 0.7 0.4 - - - -
Viburnum carlesii (3=-21}5-) - - - - 0.1 0.0 0.7 0.2
Rhododendron yedoense f. poukhanense (47 &) - - - - 0.1 0.0 0.7 0.2
Acer mandshuricum (5-73U5) 0.1 0.2 0.4 0.2 - - - -
Kalopanax septemlobus (&) 0.1 0.1 0.4 0.2 - - - -
Corylus heterophylla (7 HU+5) 0.1 0.0 0.4 0.2 - - - -
Acer barbinerve (3 A &L} 0.1 0.0 0.4 0.2 - - - -
Deutzia glabrata (Z30) 0.1 0.0 0.4 0.2 - - - -
Fraxinus rhynchophylla (&38| U-5) 0.1 0.0 0.4 0.2 - - - -
Styrax japonicus (W = U-5) 0.1 0.0 0.4 0.2 - - - -
Lonicera sachalinensis (-$-3] 81}5-) 0.1 0.0 0.4 0.2 - - - -
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

RC": Relative coverage, RD" : Relative density, RF" : Relative frequency, IV" : Importance vlaue
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Figure 5. Comparing species diversity indices of A. koreana forest
between Mt. Jirisan and Mt. Hallasan.
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Figure 6. DCA (detrended correspondence analysis) ordination
of A. koreana forest in Mt. Jirisan(A) and Mt. Hallasan(A).
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