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ABSTRACT

Forming a part of “Cooperative Practical Study for the Modernization of the
Management of National Forest’, this study was conducted to provide overall ecological
information for the natural regeneration of major tree species on the basis of community
structural attributes in the deciduous forest ecosystem. Followings are summarized
characteristics of the natural regeneration for the selected tree species.

Betula costata : Although large number of seeds are dispersed by wind, they require
mineral soils to germinate. Thick litter layer could be an obstacle to germinate. After
germination, the seedling requires large amount of light for successful establishment.

Acer mono : Characterized by high shade tolerance and weak drought resistance, the
seedling should be overcasted with more than 50% of canopy coverage. High stand
density should be maintained to produce good quality of timber. The potential of coppice
may be high.

Ulmus laciniata * Since this species needs high rate of soil moisture and light, around
60% of canopy coverage should be maintained to retain moisture and incoming light.
The competition with other vegetation should be removed for the favor of successful
seedling establishment.

Fraxinus mandshurica @ This species requires moist mineral soils to germinate. After
germination, the seedling needs large amount of light and moisture for successful
establishment. Site preparation should be applied to reduce competition with weedy
vegetation.

Fraxinus rhynchophylla . Interval of large seed crops may be highly varied. Thick
litter layer could be an obstacle to germinate. Site preparation should be applied to
reduce competition with weedy vegetation so as to achieve successful seedling
establishment

Quercus mongolica - Including the difficulty of seed supply by the consumption, thick
litter layer and mountain bamboo cover could be the obstacle to germinate. More than
50% of relative light intensity is necessary to achieve successful seedling establishment.

Kalopanax pictus : Thick litter layer could be an obstacle to germinate. The seedling
needs large amount of light and moisture for successful establishment.

Abies holophylla - In spite of high shade tolerance, the growth rate in sapling stage
may be extremely slow.

Cornus controversa - Seeds (drups) are consumed and dispersed by animals, tending to
be not sufficient in seed supply. This species requires large amount of light for
successful germination and seedling establishment.

Tilia amurensis - The difficulty of seed supply might be expected with low seed purity
and double dormancy. Since thick litter layer could be an obstacle to germinate, the
species requires moist mineral soils for successful germination. The potential of coppice
may be extremely high.

Key words : natural deciduous forest, natural regeneration, microtopography
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Table 1. Microtopographic distribution of selected tree species.

Species Microtopography
A B C D E F G H I
Abies holophylla O ® O
Acer mono O O ® O O
Betula costata O @® O
Cornus controversa O ® O O
Fraxinus mandshurica O @ O
Fraxinus rhynchophylla O O O O O O
Kalopanax pictus O O ® O
Quercus mongolica O O ® O
Tilia amurensis O O ® O
Ulmus laciniata O O O O
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Table 2. Seed and coppice characteristics for the selected species.

Seed Coppice
Species . .
Type (?ﬁff) er?ier;neng Dispersion Source Potential
Abies holophylla (Wﬁggi a 4~8 Sep. wind - -
Acer mono (fzvairr?gaég) 5~8 Sep. wind sprout high

Betula costata (Wciﬁrglﬁd) 1~2 Aug.~Sep. wind sprout high
Cor . _ bird, :
ornus controversa drup 3~6 Aug. rodent sprout  middle
Fraxinus mandshurica samara . g_g Sep. wind sprout  middle
(winged)
Fraxinus rhynchophylla (ﬁglgaég) 6~10 Aug.~Sep. wind sprout high
Kalopanax pictus drup 4~6 Sep. r%?félst’ sprout  middle
Quercus mongolica nut 10~25 Aug.~Sep. rodent sprout high
. o nut _ _ bird, :
Tilia amurensis (bract) 5~8 Aug.~Sep. wind sprout high
samara (sprout)
Ulmus laciniata . 2~5 May.~Jun. wind sucker middle
(winged)
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Table 3. Site requirements of the regeneration for the selected species.

Species Light Understory Shade Cold Drought
Intensity(%) Coverage(%) Tolerance Hardiness Tolerance
Abies holophylla > 40 (40 high strong weak
Acer mono > 40 (30 high strong weak
Betula costata ) 80 (10 low strong medium
Cornus controversa > 70 (30 mid~low  medium weak
Fraxinus mandshurica ) 70 (30 mid~low  medium weak
Fraxinus rhynchophylla > 50 ¢ 30 medium strong strong
Kalopanax pictus > 70 ¢ 30 mid~low medium medium
Quercus mongolica > 50 (¢ 50 medium strong strong
Tilia amurensis > 60 (40 mid~high medium medium
Ulmus laciniata ) 60 (20 mid~low medium weak

Table 4. Present composition and successional tendency for the selected species.

Present
Species Relative Density(%)"  Future Overstory ~ Climay

Overstory Midstory Understory Compostion Index
Abies holophylla 1.0 0.8 0.9 A -
Acer mono 7.0 10.4 12.6 AA 70.8
Betula costata 4.7 0.3 0.0 vy 50.0
Cornus controversa 4.2 1.7 0.1 v 60.4
Fraxinus mandshurica 4.4 2.5 2.6 A 58.3
Fraxinus rhynchophylla 8.3 6.7 3.7 A 56.3
Kalopanax pictus 1.8 1.1 0.4 v 41.7
Quercus mongolica 35.2 11.4 6.1 vy 72.9
Tilia amurensis 3.1 4.6 1.2 A 68.8
Ulmus laciniata 1.6 0.4 1.2 A 64.6

SIFREE(1998) 71E AR
2 A :increase , V¥ : decrease

F 4HHE(1993)



Table 5. Spatial pattern of the selected

FROCRHBERZE H179% (2001

species by vertical layers.

Species Vertical Layer  Spatial Pattern ID Value x?
overstory random 1.3 42.6

Abpies holophylla midstory clumped 3.5 78.8
understory clumped 11.1 195.6

overstory clumped (random) 1.8 57.5

Acer mono midstory clumped 5.2 161.3
understory clumped 29.3 935.9

Betula costata overstory random 1.4 50.7
midstory clumped 7.5 R0.8

overstory clumped 4.6 91.3

Cornus controversa midstory random 1.5 51.8
understory clumped (random) 2.1 56.9

overstory random 1.3 50.9

Fraxinus mandshurica  midstory random 1.1 41.8
understory clumped (random) 2.1 57.7

overstory uniform 0.6 27.4

Fraxinus rhynchophylla midstory clumped 4.5 135.7
understory clumped 2.1 85.9

overstory random 1.3 42.6

Kalopanax pictus midstory random 14 44 .9
understory clumped 2.2 69.2

overstory clumped 9.6 307.4

Quercus mongolica midstory clumped 7.5 239.8
understory clumped 12.1 385.9

overstory clumped 6.6 207.4

Tilia amurensis midstory clumped 5.1 139.4
understory clumped 104 285.9

overstory random 1.6 53.8

Ulmus Jlaciniata midstory clumped (random) 1.8 55.7
understory clumped 22.1 565.2
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4) Eul-}R(Fraxinus mandshurica)
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