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ABSTRACT

This study is performed to consider the fitness of natural regenerating method and tending methods used now
by surveying the stand structure and regenerating states of the 9 natural regenerated Pinus densiflora stands
in Kangwon province. As a special consideration, it deals with the tending methods on the seedlings of Pinus
densiflora and broad-leaved tree (Quercus mongolica) under competition.

By the consideration on the number of trees, growing capacity and stand structures of Pinus densifiora
stands, it reveals that Pinus densiflora is in the inferior in numbers at the competition to the broad-leaved
species, and it could not occupy the stands as the dominant species if the stands were not tended.

It is estimated that natural regeneration of Pinus densiflora stands by the clearcutting or seed tree system
could not achieved due to the abundance of ground vegetation. Short-term shelter-wood system or strip stand
method may be proposed as a successful method of natural regeneration.

As the visible tending method for seedlings, the methed which apply the mixed forest in group of Pinus
densflora and Quercus mongolica different by the growing capacity and distribution characteristics is better
than the one which tend the Pinus densiflora only.
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Table 1. Information on the study sites of naturally regenerated Pinus denczﬂora

Stand Region Bedrock AlFltudt Exposition QIO\pe Rege?eration

No. (m i (Year)
1 Yeongseo limestone 450 N 30 1986
2 Yeongseo limestone 640 N 34 1986
3 Yeongseo granite 630 N 35 1985
4 Yeongseo granite 630 NW 34 1985
5 Yeongseo granite 650 S 32 1987
6 Yeongseo granite 750 S 36 1986
7 Yeongdong granite 450 S 32 1985
8 Yeongdong granite 400 S 28 1988
9 Yeongdong granite 350 S 21 1986
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Index=1.56

Index=4.39

Fig. 1. Model of Dispersion Index (after Cox, 1971).
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Table 2. Site condition of study stands for the naturally regenerated Pinus densiflora.
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Stand No.
1 2 3 4 5 6 7 8 9
Region Yeongseo Yeongdong
Bedrock Limestone ! Granite
Humus cover {(cm) 1.0 1.8 1.2 1.0 1.0 1.0 1.1 0.2 0.5
Soil depth (cm) 61 65 48 60 98 - 83 58 78
pH Value 6.6 5.9 5.3 5.0 4.4 4.5 5.0 4.9 4.5
Table 3. Coverages of vegetation groups in the naturally regenerated stands of Pinus densiflora.
Stand No.
1 2 3 4 5 6 7 8 9
Region Yeongseo Yeongdong
Bedrock Limestone I Granite
Vegetation-groupe Coverage (%)
Deciduous 16 27 65 57 58 25 57 25 22
Bush 14 25 17 47 38 3 15 5 12
Grass 50 66 33 23 12 32 5 12 25
Herbaceous 40 10 30 18 15 38 18 22 43
Sum 120 122 145 145 123 95 95 65 102
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Table 4. Densities of some major tree species in the naturally regenerated stands of Pinus densiflora

Stand No.

2 3 4 5 6 7 8 9
Region Yeongseo | Yeongdong
Bedrock Limestone { Granite
Species Tree Density (number/m?)
Pine! 0.2 0.6 0.7 0.1 0.4 2.0 1.7
Pine? 0.4 0.3 1.7 0.1 0.3 2.4 3.6
Oak 0.2 0.6 0.5 0.5 0.3 0.5 0.5 0.5
Other 0.2 0.1 0.1 0.1 0.3 - -

! Seedlings over 1 year

2 . Seedlings generated in this year

Table 5. Dispersion [ndices of some major tree species in the naturally regenerated stands of Pinus densiflora.

Stand No.

2 3 4 5 6 7 8 9
Region Yeongseo l Yeongdong
Bedrock Limestone 1 Granite
Species Dispersion Index
Pine! 5.8 12.1 12.7 13.0 1.0 7.2 12 .4 3.9
Pine? 4.7 4.9 3.6 16.1 0.8 0.9 7.3 1.5
Oak 1.8 2.1 2.0 1.0 1.9 1.4 1.7 0.9
Other 1.4 1.3 2.7 - 1.8 - -

! Seedlings over 1 vear

¢ Seedlings generated in this year
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Table 6. Mean ages of Pinus densiflora individuals in the naturally regenerated stands.

Stand No.
1 2 3 4 5 6 7 8 9
Region Yeongseo l Yeongdong
Bedrock Limestone l Granite
Mean age(year)
Pine 7.7 4.4 4.6 5.7 6.5 7.6 10.3 5.8 3.4
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Fig. 2. Number of tree per hectare by age distribu-
tion of Pinus densiflora (pattern I).

T fETE o] B4l A o) Fol BF 4AFS &
dEo2 9 ZAAE F 3 ZALE(ZA
AR 3,6,9 50 FHA o Lok 4,
5.

A" oz ¥wl 57 ZAYE Jole ik
ol B2 9o Mol vebutich, oled ¥
AL auvF e e A7 Jef gk 49 Fxpdd
obr} Mt BWAES T 4 v THe Uvke A

st Fol, 270 2ALE WHel e olege
2 &S Bl Do *le ALEle A

mo o o S
e =

»M avhe HREEE 599 A
S Ligiell A& AgFel
gebe e aure BT Rl Al
BlREyel EHIE obdete AL 24 5 Atk
of e ZAIE el £uiie BT #
2 o|FojA: glol Ad AAle]
F0SE RedFa k. AdE e

Stand number 9

Fig. 3. Number of tree per hectare by age distribu-
tion of Pinus densiflora (pattern II) .
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Table 7. The height of some major species in the naturally regenerated stands of Pinus densiflora.
Stand No.
1 2 3 4 5 6 7 8 9
Kegion Yeongseo ] Yeongdong
Bedrock Limestone 1 Granite
Species Tree height (cm)
Pine 82 61 42 32 48 - 94 27 13
Oak 94 66 105 42 37 52 77 25 32
QOther 128 57 84 49 - 58 59 - -
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Fig. 4. Number of trees per hectare by height clas-
ses for pine and oak trees(Pattern 1}

Stand number 9

Fig. 5. Number of trees per hectare by height clas-
ses for pine and oak trees(Pattern II).

Table 8. Annual height increments of some major species in the naturally regenerated stands of Pinus

densiflora .
Stand No.
1 2 3 4 5 6 7 8 9

Region Yeongseo I Yeongdong

Bedrock Limestone | Granite

Species annual height increment (cm)

Pine 15 16 12 7 6 6 9 4
Oak 19 39 30 23 25 38 22 21 20
other 35 30 38 - - 43 24 - -
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Table 9. Densities of naturally regenerated pine
seedlings by classes of humus layer.
Pine! Pine? 1+2
Tree density (number/m?)
Class 1 (0.0-0.5cm) 2.52 1.52 4.04
Class I1(0.5-1.0cm) 0.47 0.64 1.11
Class 111{1.0-1.5cm) 0.06 0.06 0.13
! Seedlings over 1 year
2. Seedlings generated in this year

Humus cover class
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Table 10. Densities of naturally regenerated pine by
pH classes.

Pine! Pine? 1+2
Tree density (number/m?)
Class I (pH 4.0-5.0) 1.5 0.9 2.4
Class II (pH 5.0-6.0) 0.3 0.3 0.6
Class Il (pH 6.0-7.0) 0.1 0.3 0.4
! Seedlings over 1 year
* . Seedlings generated in this year
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Table 11. Densities of naturally regenerated pine by
cover classes of vegetation.

vegetation cover Pine' Pine? 1+2
class Tree density (number/m?)
Class 1 ( 0-20%) 1.4 1.2 2.6
Class I (20-40%) 1.3 0.6 1.9
Class 111(40-60%) 0.2 0.4 0.6
Class IV (60-80%) 0.0 0.1 0.1

}: Seedlings over 1 year
2 : Seedlings generated in this year
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