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Abstract: The objective of this study was to estimate the changes of stand structure before and after applying the
three different silvicultural treatments such as selection cutting system, two-storied system, and shelterwood system.
This study has been conducted in the natural deciduous forests in Pyeongchang of Gangwon Province, Korea. Nine
permanent sampling plots of 0.09 ha were established in the forests and each of the three silvicultural treatments was
applied to three sampling points. Some tree variables were measured in each stand before and after the silvicultural
treatments were applied. With these data, stand attributes were estimated in each stand before and after applying the
silvicultural treatments. In this study, a competition index was used to analyze the differences among structures of
stands managed by three different silvicultural treatments. Hegyi’s distance-dependent competition index was
estimated and compared to analyze the differences of stand structures among the stands before and after silvicultural
treatments. A method using a height angle 50° from the base of the subject tree was adopted as the selection method
of competitor trees. Duncan’s multiple range test and t-test were then employed to statistically analyze the difference
of stand structure among the stands. The results revealed that competition status among trees in the stand seems to
be improved after applying the silvicultural treatments. There are significant differences in the competition index
between before and after silvicultural treatments for each stand. According to the evaluation of competition index, it
was confirmed that spatial structure of the stands was improved by applying the silvicultural treatments.
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Table 1. Stand characteristics of study sites applied by different silvicultural systems.

Silvicultural Age Crown . . Elevation Slope - .
Systems Class Density Site Quality Aspect ©) Accessibility  Soil Depth
Selection \Y Medium Medium 870~1,220 Northeast 25 1 Deep
Two-storied \Y Medium Medium 860~1,250 Northeast 28 1 Deep
Shelterwood VI Dense High 640~820 West 25 1 Deep
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Table 2. Competition index model used in this study.

Model Name Equation
n| d
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(1974) b fil
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Table 3. Competition index search radii investigated.

Variable A tree is included

L Explanati
name as a competitor if: xplanation

50° height angle to the horizontal,
starting from the foot of the subject
tree

. HT
H Dlstij < m

Tompetitor =1

Competitor j=3 Subject tree=i Competitor j=2 Not a Competitor

Figure 1. Competitors chosen with a height angle 50° from
the base of the subject tree.
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Table 4. Comparison of stand statistics by silvicultural systems before and after prescriptions.

gi}};ﬁ:‘lsmml Classification n N/ha ]?ran/?)a X{?;‘ ]?c]?nl_)l ?n;r)

Selection Before Treatment 192 711 25.1 157.0 18.4 12.0

After Treatment 131 485 16.5 113.1 18.4 12.5

Twostoried Before Treatment 244 904 27.1 182.8 16.6 11.8

After Treatment 146 541 21.1 146.3 19.4 13.2

Shelterwood Before Treatment 228 844 28.7 199.6 17.9 12.9

After Treatment 139 515 19.8 1414 194 13.6
MYS AU GFYHE DY FWL P FAT B WS FEshs AQelth o)s) o] frE Qe
7ol AHE W7ol @3k 128 JEEo] A A5t AlZko] A3 § T2 08 bR}l s i Alo] 7h
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THHA L 86 mi(34%), LB had AEHLE 439 st A1Y A B FxAAT 3= 22 17.9 eme} 12.9
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Table 5. Results of Duncan's multiple range test for Hegyi's
competition index before and after silvicultural systems were
applied.
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Table 6. Results of t-tests for Hegyi's competition index
within the stands before and after silvicultural systems were
applied.

Silvicultural Competition Index Silvicultural Before After . P
Systems Before Treatment After Treatment Systems Mean SD  Mean SD
Selection 6.03b" 456 b Selection 6.03 382 456 386 -2.72 0.0091
Two-storied 9.86a 747 a Two-storied 986 7.07 747 643 -2.67 0.0082
Shelterwood 8.80a 5.44b Shelterwood  8.80 557 544 328 -4.19 <0.0001
*Same letters stand for no significant difference at 5% level.
o] AAAFE FAA R BEg 2ol 7} Qe Ao

o ¥4 £x EE vEhl= A4 =2(Clark and w4 = A=t (Table 6), °l= 2F 2APAHE AdS 5
Evans, 1954), Al 4 9] AAIA= A& 278 3 BRUFLORE e AN A& e AAE
the 2388 d&E7ke] AR s e FHEE estetar gERo] RS FX8h] f1% A-e x4
7HY = Al Ao M T 5 7F ol FAREE efnlete Aolth S, ZF A A

Al o] A AR TS B AYE T8 = FAZ ol et dx=E 2dsuHA I E A
T g o Uehged], 53] b st 2 A¢] A 7] wjZol] JEEL AA o] estE AL & Ak 4
S B80IM SME B 0T 7@ 0% RN, HHOoE AYS Ba AEEe] 4L FAs] 2
AlY Fo itollM FH 8 AR ol el AR 7F PEFoZ 5T F e AU vps 202 Ut
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e 2GR o Aol 7} Q1 H AT ojt}. oletd s} AR o] Aol Al M Al F-9

Al £ A AR o diETxE AT AAATE FAH LR AolE B NS Tl Fddt
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index), A5-37F44*(growing spacing index), ZL2] 3 3
%A 4 (crown overlap index)® =3} T}. Hegyi(1974)
o] AAA = dEAQ A7 MEAF BP0 YJE9
A 2719 57 Ao R AR FE H| A
7rsHA AN = e Rl itk 2 st B E o
2 AgES ARG 8 (Martin and Ek, 1984, Braathe,
1984; Sanniga, 1989)S-2 Hegyi®] 232 oF7F Mg ek 4l
o B3}t

B ATeA] AMEE Hegyi®l AAATE FHES] A7)
7F SRl E s FarA Aol AdH e g AAY 7k
Aol Jo™ AF7t AX 7] wWiitell A Fe] FX7F F5
5 39 el = AHE e BAe] Adite As
opm|gitt. wbA & Aol ZF AFWE-E H-8sh] ¢
3l AT A2 ojeh e st 2| o AP R sE A A
+ = gs} 2Rl Hls) A o= Q& 7ke] AAY
B7F A A& & 5 tK(Table 5). sHAIRE YA 52
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SR Q1 2he] A AEe) tie ATAS) ojule)] u)
2ol A YE ] AFL FANCRE A WAL of
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SRR, A 53 2L JREADS AAAFe B
FYHOR IUF 35 Y Do A7) 52 vera
918 Ao VR Table 581 A% A3k A1) Fo)
APgE AWAe] JAAS WEHE B BE 49
7H NG B AL ABEAAT, AGAE A
gele] M Ma Akee & Ak

A EH AR S8 ARE 74 Al 5
3t Baste] AT 5 ek DAY DG} oley
8 Qe Qrel 54 FHRR} 544 PR
W 2Rl el FEE 2 ks Aol

(Eastern Regional Office of Korea Forest Service, 2009).
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Hga A o] FNTEI ARG F2l e
oz ANANSS FAT = ATk AAS T3l BA
A5 Aol #Agle] 2 Fo ghstel A4 A
3 EAH O FAG Ao 8 Holt: Aoz BAHY.
£ ATRIE ojz] A QB FUHPEAF B BT
P AFS A NYS FH YRTE WA 2T
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