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Consideration of Silvicultural Practice by Taking
Community Type of Pinus densiflora Stand'
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ABSTRACT

In Korea, Red pine(Pinus densiflora) stands at a very important place, historically, culturally, and
emotionally and it is one of the tree species that can produce domestic timber as forest resources economically.
The growing space for Red pine forest in Korea is gradually reducing while the space for deciduous tree forests
including oak series is gradually increasing. Thus, it is required that the research work should be done on renewal
for pine forest retention and its related forest management practices. This research aims at developing stable,
sustainable management forests and inducing nature renewal by grasping growth environment and succession
process through the pattern of stand and structure analysis of the red pine(Pinus densiflora) for central region.
The pine forests in central region were classified into four communities, such as Acer pseudo-sibolianum,
Quercus acutissima, Lindera erythrocarpa, and Pinus densiflora and they are showing different characteristics
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by pattern according to their growing district. There appeared a lot of red pines in the upper layer, but there
existed high weight of broad-leaved forest tree species, such as oak series in the middle layer and the appearance
of the red pine was meager in the lower layer. Therefore, it appears that the red pine has a high influential
ecological strength in terms of correlativity; however, if the red pine in tree layer is dead by aging in nature state
with the lapse of time, it is considered that oak species, such as Quercus mongolica, Quercus variabilis, and
Quercus serrata will be dominant below sub-tree layer. In addition, there appear differences in characteristics
and growth pattern of the red pine forest depending on stand pattern, so it is considered that a differential
application method should be employed in the pine forest management.

KEY WORDS : STAND STRUCTURE, NATURAL REGENERATION, FOREST RESOURCES
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Table 1. Distribution of Pinus densiflora forest in the Central Western Region

Community type

Area(number of research site)

Acer pseudo-sibolianum

community Typical group (1 - B type)

Cornus kousa group ( | -A type)

Boryeong-si(1), Gongju-si(1)
Yesan-gun(1), Gongju-si(2)

Quercus acutissima community (|| type)

Seosan-si(1)

Lindera erythrocarpa community (1l type)

Taean-gun(1), Yesan-gun(1)

pure forest (1V-a type)

double layer forest (IV-b type)

Typical community

double layer-mixed forest (1V-c type)

Taean-gun(1), Seosan-si(l)
Yesan-gun(1), Taean-gun(1)
Seosan-si(2), Boryeong-si(3)
Yesan-gun(1), Taean-gun(1)
Hongseong-gun(1), Boryeong-si(2)
Gongju-si(1)
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Table 2. Differentiated table of natural Pinus densiflora forest in the study area

1. Acer pseudo-sibolianum community 1I. Quercus acutissima community
I -A. Cornus kousa group Il. Lindera erythrocarpa community
I -B. Acer pseudo-sibolianum typical group IV. Pinus densiflora typical community

Community I 11 111 v
Group A B
Vegetation units 1 2 3 4 5
Topography LS-US LS-MS LS-US LS-US LS-US
Altitude(m) 194.2-348.8 51.3-217.1 78.5-516.5 48.6-410.4 80.6-241.8
Slope degree(®) 19.2+7.4 20.0+94 35+16.0 20.0£12.7 23.3+£7.9
Rock rate(%) 10.0+£24.5 0 3.3+11.5 0 0
Coverage(%) of Tree layer 85.842.0 84.0+£8.2 82.9+6.2 87.2+6.2 84.5+7.3

Subtree layer 74.2+3.8 66.3£11.1 442+10.2 69.0+11.9 60.8+19.1

Shrub layer 55.8+17.4 75.0+18.4 64.5£15.7 75.0+16.0 57.3£23.6

Herb layer 36.0+29.0 40.0+25 34.4+5.3 26.0+£16.7 50.6+16.3
Number of releves 6 5 12 14 9
differential taxa :
1.Acer pseudo-sibolianum(AP) It vi2 - I11 -

Styrax obassia 111 V+2 I+ I++ -

2.Cornus kousa(CK) V12 - - - -
3.Quercus acutissima I++ II+1 V+2 [++ -
4.Lindera erythrocarpa(LE) v+2 - I V+3 I++
companions :
Pinus densiflora(PD) V45 V35 V45 V35 V45
Smilax china Vr+ V+l1 V+1 V+2 V++
Quercus serrata(QS) V12 V+3 I12 V+3 Iv+4
Quercus variabilis(QV) V+2 V+2 [+2 I++ V+3
Disporum smilacinum V+3 V+2 II+1 vV+3 [+2
Rhododendron mucronulatum I+1 V+2 IV+2 111+3 Vr3
Quercus variabilis v+2 v+2 1+2 o++ V+3
Lindera obtusiloba V+1 II++ [1+2 v+1 v++
Styrax japonica V13 V+1 [I+1 v+3 1+1
Cocculus trilobus ++ I++ v+1 ++ n++
Pteridium aquilinum var. latiusculum I++ =+1 v+l II+1 I+1
Oplismenus undulatifolius 1I+1 +1 IMIr3 Vi3 IIr+
Symplocos chinensis for. pilosa I+1 I+ +1 r+2 I1+2
Prunus leveilleana(PL) I+ +1 I+ 2 +1
Rhus trichocarpa 112 v+i I+1 [+1 +2
Carpinus laxiflora(CL) 12 m+3 Il I+ I++
Fraxinus rhynchophylla II+1 [+1 IIrl I+1 HM++
Platycarya strobilacea(PS) 112 - 2 1I+3 v+2
Sorbus alnifolia(SA) It1 II+1 I++ I+1 1-+2
Spodiopogon sibiricus I++ I+ M+ In+1 I1+2
Viburnum erosum V+l1 I++ I++ II+1 [+1

Atractylodes japonica - I++ Vr+ It Ir+
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Parthenocissua tricuspidata I++ - 112 1+2 I
Stephanandra incisa +1 II+1 I+ I++ 1114
Quercus mongolica [+2 11+2 II++ II+2 [++
Aster scaber - IIr+ M++ II++ I++
Zanthoxylum schinifolium - II++ Im+1 Irl I+
Carex humilis I+1 - I11 I+1 I+2
Polygonatum odoratum var. pluriflorum I++ - Ir+ I+ e+
Lespedeza maximowiczii I++ I+ II+1 II+1 I+1
Lespedeza bicolor - [++ V+1 I+ I++

Others(omitted 150spp.)

* Topography: T(top), R(ridge), US(upper slope), MS(middle slop), LS(lower slope), V(valley)/ Constancy class:
V(81~100%), IV(61~80%), [(41~60%), [1(21~40%), I (5~20%), r(<5%)/ The abbreviation of scientific name:

AlJ(Albizzia julibrissin)

ol #FLEE AR, BSUE, PYo|FE, F5
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4) ALIRME 22N Pinus densiflora typical community)
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Table 3. Species diversity according to vegetation unit in Pinus densiflora forest in the study area

Vegetation unit 1
Acer pseudo-sibolianum communty
Cornus kousa group

Vegetation unit 2
Acer pseudo-sibolianum community

Typical group

Layer H H'max J 1-1 R Layer H' H'max J 1-1 R
T 0.487 1.609 0.302 0.698 5 T 0.178 0.693 0.257 0.743 2
T2 2.095 2.639 0.794 0.206 14 T2 1.078 1.609 0.670 0.330 5
S 2.794 3.367 0.830 0.170 29 S 2.303 3.401 0.677 0.323 30
H 0.886 1.386 0.639 0.361 4 H 2.782 3.829 0.727 0.273 46
Vegetation unit 3 Vegetation unit 4
Quercus acutissima community Lindera erythrocarpa community

Layer H' H'max I 1-F R Layer H H'max I 1-J R
T 0.384 2.303 0.167 0.833 10 T 0.206 2.197 0.094 0.906 9
T2 1.844 1.946 0.948 0.052 7 T2 1.209 1.946 0.621 0.379 7
S 3.169 4.043 0.784 0.216 57 S 2.966 4.078 0.727 0.273 59
H 2.074 2.303 0.901 0.099 10 H 2.387 2.996 0.797 0.203 20

Vegetation unit 5
Pinus densiflora typical community

Layer H H'max J 1-J R
T 0.346 1.609 0.215 0.785 5
T2 1.487 1.946 0.764 0.236 7
S 2.491 3.761 0.662 0.338 43
H 2.524 2.639 0.956 0.044 14

% Layer: T(tree layer), T2(subtree layer), S(shrub layer), H(herb layer)
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Table 4. Stand structure of Pinus densiflora forest(an abbreviation refer to a differentiated table 1)

. . No.of Average DBH Average height Volume
Community type Layer Species tree/ha (cm) (m) (m'/ha)
Upper PD 348 32.57 14.09 178.38
Subtotal 348 - - 178.38
I-A type PD 149 19.00 8.23 16.24
Under CL+QS+QV-+PL+CK+AP 848 11.82 7.52 58.80
Subtotal 997 15.41 7.88 75.04
Total 1,345 - - 224.44
Upper PD 647 23.00 12.60 153.98
Subtotal 647 - - 153.98
I-B type PD 249 15.00 9.20 20.20
Under PL+QV+AP 299 10.80 6.24 8.73
Subtotal 548 - - 28.93
Total 1,195 - - 182.91
Upper PD 386 30.27 14.47 174.95
Subtotal 386 - - 174.95
1 type PD 100 26.50 9.90 23.69
Under QA+AJ 114 7.50 430 1.06
Subtotal 213 - - 24.75
Total 599 - - 199.70
PD 348 27.64 13.06 126.01
Upper QS+PS 150 17.33 10.65 13.86
Il type Subtotal 498 - - 139.87
Under QS+SJ+PS+LE 546 7.60 5.45 8.46
Subtotal 546 - - 8.46
Total 1,044 - - 148.34
Upper PD 448 26.33 13.28 139.61
IV-a type Total 448 - i 139.61
Upper PD 299 30.67 14.97 138.77
Subtotal 299 - - 138.77
IV-b type PD 199 21.25 11.83 39.67
Under Subtotal 199 - - 39.67
Total 498 - - 178.44
PD 746 19.77 11.29 130.13
Upper Qv 100 21.50 12.70 18.54
Subtotal 846 19.97 1145 148.67
IV-c type PD 249 12.10 8.80 13.01
Under QV+SA+QS 249 7.39 5.06 3.00
Subtotal 498 9.90 6.89 16.01
Total 1,344 16.24 9.76 164.68
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Figure 1. Important Value(I. V.) of major species according to vegetation unit(T1: tree layer, T2: subtree layer
S: shrub layer)

b

Table 5. Growth characteristics of Pinus densiflora

. Clear length ratio (%) Knot(no.) of dead Tree form class
Community type Live branch Dead branch branch hvd heck(%)
Unit 1 70.4 64.2 3 433 2.0
Unit 2 72.9 59.4 3 58.0 2.1
Unit 3 61.9 49.1 6 50.8 2.1
Unit 4 64.9 38.8 5 515 1.6
Unit 5-a 67.4 23.0 1 51.2 2.0
Unit 5-b 66.5 55.1 3 53.4 1.8
Unit 5-¢ 71.2 48.8 5 64.3 2.2
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