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Abstract: Recognizing the necessity of the development of ecologically sound silvicultura system for the
mature Korean pine (Pinus koraiensis), this study was carried out to examine the invasion and growth of
understory vegetation after partial cutting. In 1997, the age class VII Korean pine forest in the Experimental
Forest of Kangwon National University was opened up about 50% by modified shelterwood cutting with site
preparation to induce succeeding regenerations. After 10 years, plenty of hardwood have come to the stand,
forming understory vegetation. The abundance and composition of understory vegetation was periodically
investigated in the ten 10mx 10 m permanent sample plots, estimating importance values, species diversity
index and the distribution of diameter and height of the understory vegetation. Encouraged by canopy opening,
the coverage of understory reached perfect closure, composed of 22 tree species and 20 shrub species in 2007.
Morus bombycis occupied 29.6% of the total importance value and Cornus controversa was 17.0%, followed by
Syrax obassia, Quercus aliena, Quercus mongolica, Acer mono, and Pinus koraiensis. In the year of 2000 the
species diversity was highest as 2.547 with 26 tree species and deceasing thereafter, showing 2.220 with 22 tree
species in 2007. As understory layer was thickly covered and got grow bigger, some shade intolerant species
were disappeared, lowering species diversity. In 2007 the biggest tree was a Quercus aliena with 11.3 cm of
DBH and the tallest tree was a Cornus controversa with 9.8 m of height. The frequency distribution of number
of trees by diameter and height classes formed the inverted-J-shaped curve, supposed to be typical uneven-aged
stand.
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Figure 1. Thelocation map of the study area.

Figure 2. Scenes of the study area before cutting in the summer of 1997 (A), after cutting and site preparation in the winter of
1997 (B), and after 10 years since cutting in the summer of 2007 (C).
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Table 1. Periodic change of importance values (%) for

under story tree species.

Species 1998 1999 2000 2001 2003 2007
Acer ginnala - 12 19 17 05 05
Acer mono 65 43 58 44 51 57
Acer pseudo-sieboldianum - - - - 15 -
Betula costata - - 06 - - -
Betula davurica 78 43 54 63 46 44
Cdtisjessoensis - 11 - - - -
Cdtissnenss - 07 08 - - 10
Cornus controversa 119 99 146 129 123 170
Fraxinus rhynchophylla - 18 06 24 20 08
Juglans mandshurica - - 22 54 42 21
Kalopanax pictus - 22 26 24 21 38
Larix leptolepis 13 - - - - -
Maackia amurensis - 14 06 06 17 -
Morus bombycis - 151 165 21.1 21.0 29.6
Phellodendron amurense - 05 - 06 05 05
Pinus densiflora - 10 06 06 09 09
Pinuskoraiensis 6.0 140 40 57 76 57
Populus tomentiglandul osa - - 06 - - -
Prunus sargentii 49 23 38 16 22 10
Prunus padus - - - -~ - 06
Quercus acutissma 164 44 25 12 38 -
Quercusaliena 83 94 38 51 42 61
Quercus dentata - 07 10 07 2 12
Quercus mongolica 21 43 82 67 58 58
Quercus serrata 237 11 06 06 09 05
Quercus variabilis 44 46 52 40 44 36
Salix glandulosa e B
Salix hulteni - 29 59 55 38 12
Salix koreensis - 40 34 15 10 -
Sorbus alnifolia - - - - 07 13
Syrax obassa - 57 62 58 49 66
Ulmusdavidianavar. japonica 6.7 30 18 34 24 -
Number of species 12 24 26 23 25 22
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Table 2. Comparison of relativeillumination in the study area.
Before harvest (1997) After harvest (1998) 2007
Outside of forest (Lux) X =29,167 X = 16,700 X =71,360
X =5,850 X =12,225 X =20338
Inside of forest (Lux)
900 ~ 21,000 6,650 ~ 16,700 6,993 ~ 41,246
X =201 X =732 X =285
Ratio(%)
31~720 39.8~100 9.8~57.8
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Table 3. Periodic change of speciesdiversity for tree and shrub species.

1998 1999 2000 2001 2003 2007
b tree 2.049 2499 2547 2.356 2,051 2.220
shrub - 2327 2425 2.380 2.289 2552
H tree 2484 3178 3.258 3.135 3.219 3.091
max shrub - 3.296 3.401 3.466 3332 2.996
3 tree 0.825 0.786 0.782 0.751 0.637 0.718
shrub - 0.706 0.713 0.687 0.687 0.852
13 tree 0.175 0.214 0.218 0.249 0.363 0.282
) shrub - 0.294 0.287 0.313 0.313 0.148
S tree 12 24 26 23 25 22
shrub - 27 30 32 28 20
H'  : Shannon's species diversity index
H,s : Maximum species diversity index based on H'
J  :BEvenness
1-J : Dominance
S : The number of presenting species
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Figure 3. Thedistribution of diameter for all trees.
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Table 4. The average and range of diameter and height for

major tree species.
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Species Stemg/ha Diameter (cm) Height (m)
X =1.78 X =2.08
Acer mono 370
01~91 0.6~6.7
X =356 X =4.50
Cornus controversa 720
0.1~89 03~98
X =2.77 X =3.76
Morus bombycis 2,040
0.1~68 05~6.7
X =0.41 X =0.21
Pinus koraiensis 360
01~20 01~07
X =3.05 X =3.06
Quercusaliena 260
03~11.3 03~77
X =0.85 X =0.95
Quercus mongolica 410
0.1~55 01~42
X =291 X =3.17
Syrax obassa 480
01~75 0.1~56
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