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Selection of Desirable Species and Estimation of
Composition Ratio in a Natural Deciduous Forest'
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ABSTRACT

Based on the community structural attributes, such as species composition, diameter and height
distribution, topographic position, and species diversity in the natural deciduous forest of Mt. Gari area,
this study suggested desirable species and composition ratio to achieve ecological management of forests
so as to maintain forest stability and enhance economical values. The results are as follows :

1. Twenty-five tree species were growing in the study forest. Of these Quercus mongolica, Pinus
densiflova, Juglans mandshurica, Quercus serrata, Cornus controversa, Acev mono, Fraxinus
rhynchophylla, and Tilia mandshurica were selected for desirable species through the evaluation of
dominant and dominant potential. Kalopanax pictus, considered to be highly valuable species, was also
included.
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2. Taking account of different species composition pattern by topographic positions, we select as
desirable species of J. mandshurica, C. controversa, Q. mongolica, A. mono, T. mandshurica, and F.
rhynchophylla in the valley area, Q. mongolica, Q. serrata, A. mono, T. mandshurica, F.
rhynchophylla, and K. pictus in the mid-slope area, and Q. mongolica, P. densiflora, Q. serrata, and
Fraxinus vhynchophylia in the ridge area.

3. Based on the estimation of species diversity index for the overstory components, the reasonable forest
stability levels of the indices were estimated at 1.96, 1.68, 1.94, and 1.27 for whole forest, valley, mid-
slope, and ridge, respectively.

4. The recommended species composition ratios in the study forest were suggested Q. mongolica to be
30%, A. mono, F. rhynchophylla, Q. serrata, and T. mandshurica to be 10% ~15%, J. mandshurica,
P. densiflora, and C. controversa to be 5% ~10%, and K. pictus to be 5%.

Key word : desirable species, composition ratio, forest stability, natural deciduous forest, species diversity
index
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Table 1. Species composition of woody species by vertical layers in the study forest.

Importance Value(%)

Species
Overstory Midstory Understory

Acer mono(AM*) 2.0 9.2 14.7
Betula davurica(BD) 0.2

Betula schmidtif BS) 4.6 2.6

Cornus controversa(CO) 5.5 6.1 0.8
Fraxinus mandshurica(FM) 0.6
Fraxinus rhynchophylla(FR) 4.0 6.2 13.3
Juglans mandshurica(JM) 10.6 3.4 0.5
Kalopanax pictusKP) 1.5 1.0 3.2
Maackia amurensistMA) 1.0 4.0
Phellodendron amurensPA) 0.4 0.2

Picrasma quassioides(PQ) 0.2 1.0 2.0
Pinus densiflora(PD) 11.1 2.7 2.5
Pinus koraiensis(PK) 0.1 4.2
Prunus mandshurica var. glabra(PG) 0.3 1.0

Prunus padus(PP) 0.4 2.5
Prunus sargenti{ PS) 1.0 0.1
Quercus dentata(QD) 0.2 0.6
Quercus mongolical QM) 39.4 43.6 30.7
Quercus serrata(QS) 10.6 9.0 8.3
Quercus variabilistQV) 4.1 1.9 0.3
Salix hulteniSH) 0.3

Sorbus alnifoliadSA) 0.2 0.5 0.3
Tilia amurensis(TA) 0.5 1.0 1.4
Tilia mandshurica(TM) 4.2 6.0 9.2
Ulmus parvifolia(UL) 0.4 1.7 0.7

* Species abbreviations are applied to Figure 1 and 2.
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Figure 1. Diameter distribution of major species in the study forest.
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Figure 2. Height distribution of major species in the study forest.



REEEES 0. 20014 9B 471

AR, 22U, BEAGE, FHIT, 3
Ay 5& e AEHoz AHe FH8A
W 84% Ao AR, we 2y, 7
Gy, 234F & Ae) dad Aoz B4
Ho} o]F 439 FAuIEL oW A W3
zolol e} A elol ¥ Ao ArH,

3. XN¥H AN +F BE 24

Sejve} A e A Ye] BRsta, FFo] A%
o, AF, A%, FA9 o] Tt ol ¥
A ol WYFA H ¥ =49 43 &
e 2Ase T Ko Ag3le, 413
FE7-A 3 dd e Adg AL VA= A
o2 FtHAd (A7 5, 2000; °1¥A F,
2000; =M, 1991 WW#FME 5, 1995 Rowe,
1984). ateiA] At el ApdA EAe AH3d A d
ueks 2 AEy| e FEFAL Aozt Al
g A8 A o} ALEe FEsh, 7
73 gukelg wtElo{of & Floir},
o)A AHS Table 29 AAF AAH, Al

e T 5 A¥A $A el mep Aol Ade)
< 7oz detsglen, AY¥H HAH A4
A} 2% AAE7] 8 A, }J-.HL’ =AY
3-2 #43le] Table 3o viebliglcl.
A2 A +532 dFHd A A
FAoz AF, AR, A
Z3te] A st

Adﬂ.&l&;‘:ﬁ}r.ﬂﬂ
>° )
N
41
ok

$AeE AA M A8 AFAY AE, F
2 HAHEE 10%, 8.3%, 9.1%°]
HAaHE ol AAdE A3
7}‘3’]‘41—, F3UR, A2UY, F39 n2y
7, 33Uy, vt d9dy, EFEdE,
oz e mRAVE, VR, EFAG
*, 2HYE, A 5ol 835F0 8 Hrt
s ofo} shut, Hf %XQT#-J 71 3%, 4%, 3
Folng 2o EFHUT 339 J—Eﬂ‘/}-‘?‘
o} Alzh}y= *?‘é FEo A AL,

AA A AN} oFo2 ANYE I +F
ZF AZAG A A AHE Hole 52 71
Wi, 3R, AR, 3 2auR, Aeug,
EFAUS 522 gotse], AFAYGL o]F
=55 2402 Agsolof & A2z Alssd,

AR 9] AE(5.6%), 535(5.9%), 36.7
%)9 HAsH g wel, AFL AT, 3
5, dAsuR, slvg, F5 ARUE,
FAE, a2z, A9y, aelx s Al
2, az2aUy, 9y, EFHUF 5o

$HALFoR FGri=get, o4 A7) ol A
i 2oz A" SUFE AFH FAAY
Brls AlEAGel A AHe] £ Fo R Fotx
Heow, sl AlFe] vy 37 R
veivtel, webd 489 Ay, 23
3, ZHgE, nEsuy, A9JuR, 25y
B, agm S 5o AoEelol & Aelr}.

Table 2. Similarity indices of the valley, mid-slope, ridge and whole forest by the vertical layers.

Percent Similarity(%)

Communities
Valley Mid-Slope Ridge Whole Forest
Valley 100 41 19 44
Overstory Mid-Slope 100 64 85
Ridge 100 71
All forest 100
Valley 100 42 19 42
Midstory Mid-Slope 100 72 92
Ridge 100 76
All forest 100
Valley 100 64 39 58
Understory Mid-Slope 100 63 85
Ridge 100 71
All forest 100
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Table 3. Species composition of the valley, mid-slope and ridge area by vertical layers.

Importance Value(%)

Species Valley Mid-Slope Ridge
ov’ M UN’ ov’ MP UNY ov’ MP UNY

Acer mono 6.8 226 34.5 1.8 9.2 18.0 3.8 5.3
Betula davurica 0.4
Betula schmidtii 3.8 4.1 2.1 6.1 4.5
Cornus controversa 18,5 20.4 4.9 5.1 5.0 0.4 1.0 0.3
Fraxinus mandshurica 1.7
Fraxinus rhynchophylla 5.9 8.9 12,5 5.3 5.8 13.5 1.2 54 13.1
Juglans mandshurica 43.7 18.5 6.8 1.9 0.9 1.5 0.3
Kalopanax pictus 2.2 0.9 1.8 2.0 1.8 3.8 0.6 2.3
Maackia amurensis 1.4 4.2 1.6 3.7 3.2
Phellodendron amurense 0.9 0.4
Picrasma quassioides 2.5 9.5 0.4 1.0 2.0 0.4
Pinus densiflora 1.4 29.2 7.1 5.8
Pinus koraiensts 1.0 0.4 8.0
Prunus mandshurica var. glabra 0.6 1.3 1.2
Prunus padus 0.8 6.1
Prunus sargentii 1.6 0.8 0.3
Quercus dentata 0.5 1.5
Quercus mongolica 10.8 4.4 9.2 41.9 43.5 26.1 48.2 56.3 42.5
Quercus serrata 1.5 1.8 2.7 15.0 11.0 7.2 8.6 9.5 9.9
Quercus variabilis 5.2 2.4 4.6 45 0.7
Salix hulteni 0.5
Sorbus alnifolia 2.3 3.4 0.5 0.5
Tilia amurensis 1.0 0.4 2.6 2.8
Tilia mandshurica 4.3 11.8 13.4 7.1 8.9 14.5 0.8 4.0
Ulmus parvifolia 2.5 4.5 3.7 1.7 0.7 0.6

1) OV : Overstory layer, 2) MI : Midstory layer, 3) UN : Understory layer
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Table 4. Species diversity indices of the valley, mid-slope, ridge, and whole forest in the study forest.

. Diversity Maximum Evenness  Dominance Richness
Vertical Layers index(H)  of H (Hua) ) a-n R
Overstory Whole Forest 1.96 2.94 0.66 0.34 19
Valley 1.68 2.30 0.73 0.27 10
Mid-Slope 1.93 2.89 0.67 0.33 18
Ridge 1.27 2.08 0.61 0.39 8
Midstory Whole Forest 2.54 3.00 0.82 0.18 2
Valley 2.36 2.48 0.95 0.05 12
Mid-Slope 2.42 2.83 0.85 0.15 17
Ridge 1.67 2.83 0.58 0.42 17
Understory  Whole Forest 2.25 3.00 0.75 0.25 20
Valley 1.63 2.40 0.68 0.32 11
Mid-Slope 2.36 2.71 0.87 0.13 15
Ridge 0.90 2.7 0.33 0.67 15
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Table 5. Suggested ratios of species composition and species diversity index of the valley, mid-slope,

ridge and whole forest in the study forest.

Ratios of Species(%) / Diversity Index

Species
Whole Forest Valley Mid-Slope Ridge

Acer mono 15 30 15 -
Cornus controversa 5 10 - -
Fraxinus rhynchophylla 10 15 15 15
Juglans mandshurica 5 10 5 -
Kalopanax pictus 5 - 5 -
Pinus densiflora 5 - - 10
Quercus mongolica 30 10 25 50
Quercus serrata 10 - 15 20
Tilia mandshurica 10 20 15 -
Others 5 5 5 5

Richness(k) 12 8 9 5
Diversity Index(H') 2.14 1.84 1.99 1.33
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