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A Study on Stand Structure and Competition Status by Site Types
in Natural Deciduous Forest of Pyungchang, Kangwon-do'*
Man Yong Shin’*, Jong Su Yim® and Don Koo Lee’
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ABSTRACT

This study was conducted to reveal stand structure and competition status by site types of natural
deciduous forest in Pyungchang, Kangwon-do. The study site was divided by nine different types based
on elevation(higher than 1,000m, 700~1,000m, lower than 700m) and topography(ridge, slope, valley).
The objective of this study is to provide a basic information necessary for the environment-friendly
management methods of natural deciduous forest on the basis of the stand structure and competition
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status by site types.

It is confirmed that the range from 700m to 1,000m in elevation was the most suitable for stand
growth. Species diversity and richness index also tended to be increased as elevation decreased. The
ridge was the best in terms of stand growth by topography and followed by slope and valley in order.
In addition, as expected, species with high importance value showed relatively low evenness index.

The distance-independent competition index was selected as the best competition index model in
seven site types of natural deciduous forest. On the other hand, the distance-dependent competition
index was highly correlated with periodic annual increment of diameter in both ridge at higher than
1,000m and valley of 700m to 1,000m in elevation, It is proved, as a result, that the best competition
index model is somewhat different by site types.

From the analysis growth characteristics and competition status by site types, it is identified that the
species with high importance value performed well in both growth and competition. The growth of @.
mongolica was excellent in the areas of higher elevation than 700m. Although K. pitus had relatively
low importance value in higher elevation than 1,000m and ridge of 700m to 1,000m, the species had
stronger competition status rather than other species. Also, U. davidiana and M. amurensis were good
in competition status at lower elevation than 1,000m. It is necessary, therefore, that appropriate
tending practice should be adopted based on the growth pattern and competition status of each species
distributed by site types.

Key words : stand structure, site types, competition index, natural deciduous forvest
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Table 1. Formula of diversity, evenness, richness
index, and importance value.

Index Equation
Diversity
Index(H")
”;
S | =~ 52l 2
iener
(1949)
Evenness "
Index(J" ) I = hE
Pielou(1969)
Richness -
Index(R) k=5
"
RD, = (—n)wo
Importance _ np
value(I. V)| *F [ F ] Fo= (oo
Curtis- =
Mcintosh C,
(1951) RC, = (=g
w, = RD + Ing- RC,

n; = number of individuals belonging to the #h
of S species in the sample,

n = total number of individuals in the sample,

S = number of species,

n, = number of species S,

np , = number of plot, in which species S appears,

np = total number of plot,

C, = coverage area of species S, and

C = total coverage.

RD = relative density of S species

RF ¢ = relative frequency of S species

RC¢ = relative coverage of S species

Table 2. Competition index models used in this

study.
Model .

Model Name Abbreviation Equation

Hegyvi H _:% }

(1974) = | Dist;
Schroder and

Gadow S-G (IESD )

(1999)

d; = DBH of subject tree i,

d; = DBH of competitor trees j (j * 1),

Dist; = distance of subject tree i to competitor j,

p; = basal area percentile (rank of a BA size
class within sample stand), and

- ,/JM}}LM, ( N = n/ha, H = hight of

dominant tree in stand )

index)®] wlo| 2Jstd <l &2 FAYH{AE FH3]
£ "4 (Schroder and Gadow, 1999)-2 o83ty
o}(Table 2).
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Table 3. Competition index search radii investigated.

Variable A tree is included as a .
o .o Expianation
name competitor if :
. D,+ D; , . .
Dl Dist ,;(——g--L 9.2m'/ha angle gauge (DBH in m times 100)
D2 Dist ;<0.3536 < D; 2m'/ha angle gauge (DBH in m times 100)
Js 4] Dist K0.25x D; 4’ /ha angle gauge (DBH in m times 100)
. D ,'+ D j . . .
D Dist {——5—* 5.7m'/ha angle gauge (DBH in m times 100)
. HT; 50° height angle to the horizontal, starting from the
HI Dist € 1.19 foot of the subject tree.
H? Dist ¢ HT,— HCB; 50° height angle to the horizontal, starting from the
ty 1.19 crown hase of the subject tree.
D; DBH of subject tree 7,

D = DBH of competitor trees ;j (j * 1),

HT; = height of competitor trees j (f = ),

HCB; = height to the base of the live crown of subject tree i, and
Dist; = distance between subject tree ¢ and competitor trees s

o] BALE ZAEE s|Fo 2 st gzl o
7] 71A] whe] wekd g}, HIS FA59 A8
YA 50 2 AFEegE B9 I T+t
o] Ztx e gste] AlEE AR} W HAEel
A7 gelr), i H2e $459] 5
F s RelA 50° 2 AFEH =g aestd A
QLS Agste oz A5 A3t ¥

A& #de] 9lch(Biging and Dobbertin, 1992).

3 ¥ 0@

1. gETR BY

D iAF9Y JEEAF

Table 4= 971 JAFHEE $AH4 JF 8%
o Mg gofoltt, stmEel wel JEFAY
2 #o)E Relwm gludl AAMHz HYIx
700m o)) A xZANAM Aoz G5 o
A& A e Aoz et

dEEed vehlls had £59 A$ dAF
iz o A e don, WLuzdAe
700~1,000m A 7H8 ¥R =7t %A etk
o APEas & Aol vehA| fgkch, =¥
s 1,000m ol el = A, A, AlFel

TAGe] 759~8218 2 wlad =4 HExFH
o] glz, 700~1,000melA & AF, A4, w419
£H2 Bt ge ez BAFEAC, x|
700m ®latelde SAlNAM &47F A B
AZa Apd e Ao o)zl gl AR e
sk,

Adge A gL Fibel F7o] o} & tjokyt
27198 PEo] A7) dFel LT FHLS
ha® B¢yt hay Faddde] o s g
olz} & 4 v}, webd YAFF¥E FatwA
& BE4ote oha o AEE Belm 9. Fa
g dnxrt EoldFE ZA vehn
sled, XFPaE SA, AHH, AFY SAR
aA vebdz gldd, sz 700~1,000me] 7
£ FAdA Eaee dE Agug AQAR Fu
A A FAHGgEH o)y IF FuAA
o] AldjA ez & Az HHH,

AAF3E G FuAAL Mianwst 7
g2 32 FFSae 700~1,000m, 700m
vlgk, 1,000m olAe 42 FA vebded,
A% 1,000m 14 A= dAxA
o #Aglel HFF27F 10.1~10.8m=E 7| F27
g o] Fudge]l M2 AL Pddct,

1 =21f-3H haw A& 2 700~1,000mel 4
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Table 4. Summary of stand statistics by site types.

MRGE 8 g KA MM TR solss BEmee 29

Variable
Site Types N/ha BA/ha(m®) | V/hatm® | DBH(cm) HT(m)
Elevation Topography
. Ridge 821 2.5 116.4 17.4 10.8
H‘fher than Slope 792 20.9 106.2 16.3 10.7
»000m Valley 759 16.0 75.7 14.8 10.1
o0 Ridge 740 2.3 137.2 17.3 15.0
e Slope 999 16.4 99.2 13.0 12.7
. Valley 1014 14.5 9.5 12.4 1.7
Ridge 1018 12.5 67.2 11.4 1.5
“‘;’ggr;ha“ Slope 761 10.0 56.3 12.0 1.5
Valley 762 11.7 75.1 12.6 13.3

N/ha = number of trees per hectare, BA/ha = basal area per hectare, and V/ha = volume per hectare

71 d35g BEE veEh® gles, 1,000m o]
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Asfolc}, o] & YW vw A, A, AF
9 #AME F£L& dAE R s s

00m ol M E Ny zA] AF, FA,
Al £A2 FEate] g AT e 4
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1,000m A9 ¥delA S % AFAHe] 7}
% xet Aoz setHgic,

2) 479 Y 9Ee AdTAE ¥4
JAFYHE FEF Qe FF9 FEIY
& 2o geides Hebslr] fste] 9 dAH
YHE st 24 25 dd AdEs, A
AE, FAUEE Aadsted AFyE2 L

Table 5. Analysis of relative importance value by site types.

Elevation Topography Relative Importance Values by Species
Ridge Q. mongolica(57.8), A. mono9.3), T. amurensis8.9),
A. pseudo-sieboldianum(6.2), K. piotus(4.6)
Higher than Slope F. rhynchophylla(25.5), A. mono(18.6), Q. mongolica17.1),
1,000m T. amurensis5.4). K. piotus(5.2)
Valley A. mono(22.1), F. rhynchophylla(17.2), A. mandshuricum(10.2),
C. controversa(8.6), B. costata(8.5)
Ridge Q. mongolbica(53.2), A. mond(10.8), F. rhynchophylla(17.2),
M. amurensis(8.3)., U. davidiana(6.3)
700~ Slope F. rhynchophylla(21.1), Q. mongolica(22), A. mondo(11.4),
1.000m M. amurensis(13.9), T. amurensis11.9)
Valley F. vhynchophylla(38.8), A. mono(10.5), Q. mongolica(10.8),
M. amurensis(9.8), U. davidiana(5.3)
Ridge Q. mongolica(25.1), F. rhynchophylla(17.7), U. davidiana(13.9),
J. mandshurica(12.7), A. mono5)
Lower than Slope F. vhynchophylla(20.5), U. davidiana(15.3), M. amurensif15.2),
700m A. mond9), T. amurensis8.8)
Valley Q. mongolica(29.3), U. davidiana(13.6), F. rhynchophyila(10.2),
J. mandshurica(8.4), M. amurensis4.6)
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Table 6. Analysis of species diversity, richness,
and evenness by site types.

Index
Site Types H' I R
Elevation |Topography
. Ridge 1.495 | 0.583 | 13
H‘fhggoth"‘“ Slope | 2.119 | 0.764 | 16
-um Valley | 2.336 | 0.767 | 21
700~ Ridge 1.547 | 0.623 | 12
000m Slope 2.162 | 0.780 | 16
g Valley | 2.021 | 0.675 | 20
Ridge | 2.217 | 0.740 | 20
L°"7’g(‘h;ha“ Slope | 2.038 | 0.770 | 20
Valley | 2.474 | 0.800 | 22

H' = diversity index, J' = evenness index, and
R = richness index
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Table 7. Correlation coefficients between periodic annual increments and competition indices by site types.

Elevation | Topography Competition Indices
H-D1 H-D2 H-D3 H-D4 H-H1 H-H2 S-G

Higher | Tidge  |-0.18999™ |-0.18137° |-0.16303" |-0.19718"™ |-0.21193° |-0.20772" |-0.11048™
than slope  |-0.25440* |-0.20216™ |-0.21302* |-0.26419% |-0.31684** |-0.32138** |-0.38871**
LO0m | yalley  [-0.24979* [-0.20208™ [-0.19920™ |-0.25758" |-0.37433"* |-0.36014** |-0.43855%*

ridge |-0.04192™ | 0.00783" | 0.00397™ |-0.05347™ {-0.20700* |-0.21062* |-0.21832*
17,8‘(])(;111 slope  |-0.00891™ | 0.02738™ | 0.04295™ |-0.02307™° |-0.15392"° |-0.15076™ |-0.37035%*

valley  [-0.19637* |-0.17989" |-0.12395"° |-0.24609"* |-0.41574** |-0.37577** |-0.40382"*
Lower | Tdge | 0.03541 | 0.06962™ | 0.09335"™° | 0.06341™ |-0.13944™ |-0.12581™ |-0.14764™
than slope | 0.01184™ | 0.03196™ | 0.08062"° |-0.05018"° |-0.20736™ |-0.17766™ |-0.39462°°
700m valley |-0.26733% |-0.24904* |-0.21475* |-0.32365"* |-0.48175"* |-0.44097** |-0.56545"*

NS = non significant, * = significant at 5% level, and ** = significant at 1% level
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Table 8. Competition status of species by site types.

. Rankings of competition status
Elevation | Topography
1 2 3 4 5
Higher ridge |Q mongolica| B. costata K. piotus A. mono T. amurensis
than slope K. piotus | Q. mongolica|F. rhynchophylla) T. amurensis A. mono
1,000m valley |Q. mongolical K. piotus |F. rhynchophylla A. mono T. amurensis
ridge Q. mongolicay K. piotus T. amurensis A. mono F. rhynchophylla
173(()](;m slope U. davidiana| B. costata Q. mongolica M. amurensis |F. rhynchophyila
valley Q. mongolical M. amurensis B. costata T. amurensis U. davidiana
ridge U. davidiana| T. amurensis A. mono F. rhynchophylla| Q. mongolica
th::v"l’g(r)m slope T. amurensis| U. davidiana| M. amurvensis |F. rhynchophylla A. mono
valley A. mono | U. davidiana |F. rhynchophylla)| T. amurensis M. amurensis
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