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ABSTRACT

This study was conducted to elucidate the ecological characteristics of sub-alpine coniferous forest on Banyabong,
Mt. Jiri. Soil pH was 4.20. The contents of organic matter, total N, available P and CEC were 14.15%, 0.43%, 10.1
ppm and 17.17 cmol’/kg, respectively. Sub-alpine coniferous forest had a relatively soil moisture content with 22.9%.
According to the results of importance value analysis, Picea jezoensis (42.7) and Abies koreana (34.0) for tree layer,
Rhododendron schlippenbachii (25.5) for subtree layer and Tripterygium regelii (18.4) and Rhododendron mucronulatum (16.6)
for shrub layer were high, respectively. Shannon’s diversity ranged from 0.3560 to 1.050. Evenness and dominance
ranged from 0.398 to 0.733 and 0.267 to 0.601, respectively. A. koreana population had a reverse J-shaped DBH
distribution, while P. jezoensis population had a normal DBH distribution. Height growth according to DBH of A.
koreana was higher than that of P. jezoensis, which indicate than A. koreana have more effective water use efficiency
than P. jezoensis. Annual mean tree ring growth of P. jezoensis and A. koreana showed up 1.792, 1.652, 1.389 mm/yr
and 2.081, 1.921, 1.576 mm/yr for small, middle and large diameter tree, respectively.
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Fig. 1. Meteorological data of the study area.
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Table 1. Soil properties of sub-alpine coniferous forest on Banyabong

Ex. cation (cmol'/kg) Soil
pH OM N P20s CEC moisture  Remark
(H0) (%) (%) (ppm)  (cmol'/kg)  Ca* Mg* K Na* %)
4.20 14.2 0.43 10.1 17.17 1.68 0.45 0.34 0.15 22.9 This stud
0.06) (194  (0.04) (214  (231) (038  (0.11)  (0.10)  (0.03) (155 Y
4.57 10.6 0.27 18.6 18.70 2.65 0.42 0.27 0.12 Cho
: ) . : ) ) ) } ) 2014)
Cho
4.26 10.5 0.32 20.1 18.15 1.24 0.48 0.33 0.19 (2015)
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Table 2. Importance values by layer in sub-alpine coniferous forest on Banyabong

Layer Scientific name Korean name Importance value
Picea jezoensis 71U 427
Abies koreana TV 34.0
Pinus koraiensis A 9.2
Betula ermanii P et | B RS 8.0
Tree
Taxus cuspidata T 23
Pinus densiflora EBA=S 1.8
Malus baccata o} H- 1.0
Sorbus commixta Bl 1.0
Rhododendron schlippenbachii & 25.5
Acer komarovii Al S 13.0
Abies koreana TV 12.0
Rhododendron mucronulatum Z e 10.0
Weigela subsessilis HEUT 8.7
Betula ermanii A2V 7.9
Sorbus commixta 7= 6.1
Acer pseudosieboldianum T 3.0
Euonymus pauciflorus 3 EHr 1.8
Sub-tree Magnolia sieboldii grabsu 1.7
Taxus cuspidata T= 1.6
Quercus mongolica Al g 1.6
Acer ukurunduense FAZGT 1.5
Salix hallaisanensis U= 1.4
Euonymus macropterus BRI B A=A 0.9
Fraxinus sieboldiana A EFYUT 0.8
Acer pictum subsp. mono L2 YH 0.7
Lonicera vidalii S BT 0.6
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N
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Table 2. Continued
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Layer Scientific name Korean name Importance value
Sub-tree Euonymus oxyphyllus 23 0.6
Tripterygium regelii n| g ST 18.4
Rhododendron mucronulatum =y 13.9
Rhododendron schlippenbachii Hz 13.3
Abies koreana TR 7.6
Acer komarovii Al S 6.0
Pinus koraiensis P \gBass 55
Weigela subsessilis WU 39
Sambucus williamsii var. coreana oEUE 3.4
Ribes maximowiczianum 2= 34
Deutzia glabrata =3 34
Euonymus pauciflorus 3 EUH 34
Vaccinium hirtum var. koreanum Ak T - 23
Vaccinium hirtum var. koreanum Ak T b 23
Euonymus macropterus BRI B A= 1.6
Shrub shrub Acer pseudosieboldianum gE T 1.6
Sorbus commixta alr7= 1.1
Betula ermanii Al U5 1.1
Euonymus oxyphyllus Ed R R AT 1.1
Fraxinus sieboldiana HEFUUF 1.0
Picea jezoensis 7HER G 0.6
Actinidia polygama = 0.6
Symplocos tanakana A=A )T 0.6
Lonicera maackii I B 0.6
Clematis chiisanensis TEIY= 0.6
Acer ukurunduense BAZ T 0.6
Lonicera vidalii e 0.6
Syringa wolfii AT 0.5
Taxus cuspidata F& 0.5
Lonicera cerasoides 22 B 0.5
Calamagrostis arundinacea AN = 33.0
Herb Solidago virgaurea subsp. asiatica nl oz 9.1
Festuca ovina AHA & 5.8
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470 EDI7| - AR - UESl - = - e

Ho
oy
O
ne
HO

Table 2. Continued
Layer Scientific name Korean name Importance value
Saussurea grandifolia A2 4.0
Ainsliaea acerifolia 2 3.7
Pimpinella brachycarpa AuE 3.6
Ligularia fischeri =3 34
Adenophora remotiflora A 33
Synurus deltoides e E 2.8
Clintonia udensis UzLezs) 2.7
Athyrium yokoscense LR 2.7
Aconitum pseudolaeve 1 2.3
Veratrum maackii var. japonicum o= 2.3
Astilbe rubra EFeFE 2.2
Synurus excelsus 2813 2.1
Thalictrum aquilegifolium var. sibiricum = 2.0
Hosta capitata JYnn]| = 2.0
Pteridium aquilinum var. latiusculum A 1.9
Bupleurum longeradiatum WA & 1.3
Herb Dryopteris crassirhizoma 5 1.1
Saussurea gracilis e 1.1
Asarum sieboldii e 1.0
Carex siderosticta ALz 0.9
Lycopodium serratum Hl = 0.8
Agrostis clavata var. nukabo 7o) 2k 0.7
Viola orientalis A H 2 0.7
Pedicularis resupinata var. oppositifolia nlEEo| & 0.6
Carex lanceolata IEAtR 0.4
Carex fernaldiana 2Ax 0.4
Pimpinella koreana 7heUE 0.3
Cucubalus baccifer var. japonicus s 0.3
Lilium distichum e 0.3
Lactuca raddeana AbEuk 03
Smilacina bicolor A4 0.3
Carex okamotoi A YAz 0.3
Aconitum jaluense S 0.3
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Table 3. Species diversity of sub-alpine coniferous forest on Banyabong
Layer’ No. of species No. of individual Speciei ;;versity M?I);i,mrl:;x)H' Evzr;)less Dozr;i-r}z})nce

Tr. 8 217 0.360 0.903 0.398 0.601

Su. 20 342 0.954 1.301 0.733 0.267

Sh. 28 649 1.050 1.447 0.726 0.274

" Tr: Tree layer, Su: Subtree layer, Sh: Shrub layer.
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Fig. 3. Pattern of height growth according to DBH of sub-alpine coniferous forest on Banyabong. AK: Abies ko-

reana, PY: Picea yezoensis.
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(Table 4). 7RZHLFeF 72l 2t 73
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mm/yr, =735 1.652 mm/yr, t73E 1.389 mm/yr, A=

A7 2,081 mmyr, 24 1.921 mmlyr, TJAE 1.576 mm/yr
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Table 4. Mean tree ring growth of a 10 years period of sub-alpine coniferous forest on Banyabong

Picea yezoensis

Abies koreana

e Small (n=6) Middle (n=6) Large (n=6) Small (n=6) Middle (n=6) Large (n=6)
1940s ; ; 2.140 ; ; 2.863
1950s - 2.075 2.077 - - 2275
1960s - 2477 1.393 - 2.813 2.061
1970s 2.367 2379 0.826 2.635 2.120 1.005
1980s 2.066 2.118 1.077 2.163 2214 1.078
1990s 1701 0.951 1.587 2.256 1.986 1.240
2000s 1.928 0.947 1.283 1.886 1.452 1.082
2010s 0.899 0.620 0.732 1.465 0.943 1.003
ﬁ?ﬁoﬁeﬁr}g 1.792 1.652 1389 2.081 1.921 1.576
Mean age (yr) 39 57 79 38 47 72
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