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Abstract: This study was examined for the growth response of tree diameter and volume to thinning treatments
from different thinning intensities using three long-term thinning trials for Japanese Evergreen Oak (Quercus
acuta Thunb.) stands in Wando island, Korea. After thinning in 1999, annual tree growth of diameter and
volume was highest in heavy thinned stands for individual tree and this growth pattern of thinning response
showed similar tendency to the individual tree growth response in light thinned stands. By increasing diameter
growth, the value of H/D ratio (HDR) as an indicator of stem form was properly decreased and improved up
to 80%. Although there is significant growth response of basal area in both heavily and lightly thinned stands,
the growth potential both of heavily and lightly thinned stands in total stand volume is not likely to reach at
the level of unthinned stands because of basal area growth loss associated with both light and heavy thinnings.
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Figure 1. Plot location map in thinned Q. acuta stands and
Evergreen Broad-Leaved Tree (EBLT) species distributions
in Wando islands.

3,000 o/} A JF o= Ve H3F 5t DBH
7} 9.1~10.3 cmAtelol] 3238 0™, a7t oF 11.5m
2 DBH 217]9] H]3) o5 A1t Fel 2 vheblet. 84
T A G S EAE- 3 Fopul 7] 7)) v
H‘H QA eFgro omZ, 2714 ¢l ?_@1‘\:_1,,},1]74]32]&]. zh/]m,_

Fol A FLARTE 1 F AEEF 7)F, Q) A
2, B N 34, 987 Ael 52 2elst] ed
Sobil /] FEg APk, Ee 9 ) e o] 3

Zol w9 B7Fs AEHER sl A& AFolA ozt 3
Blo] Wol ) AL AN E ¥gE T8 BF L
H 3t sl ol 71E AAEIATE o] w Kol 7] A2
= =T (had 800%), =T (had 1,150%), thEF(ha
Z 3,000%) 3222, ha'd 2 ] A A& 7F= oF
75%, ST °F 68%7} A A=At

A FFA A7) 20%20 m*(0.04 ha)e] Z} 3ukE-o]] oj
a3l 19999 6€, 2013\ 9ol A4 A A
om, 2013 ZAPIA NAE Aol AUEAS fd)
7zt A TEE AEEa A (Kim, 1998)00] 23]

< 584 AL o] & dAste] S AAEA
o} o] wf, AR FFEH el X7 0.2m o]st A&
HAH O 2 slo] A|59] A FH ol AFE 7]ttt 3t A
H+e 02m, 1.2m, 32m, 52m 53 Zo] A< 1 m7t
ZAog AG F 12m o|FEE 2m 2R7E T AF
]’ ——Eq ﬂ‘r/] 7‘]2‘ 1m7]’ Q-J— ]’ }\q' AE %9]
42 A dvte] 4yl disl] Azl <)
o] £} H th(Kim, 1998).

U‘.

1

s
HN

3. xE|d AR dH

19993} 2013\ de]] ZAME ZAFEE o] &3te] A7 &
o 7]of] W& AFT W it o ASEA 2 A 2fo]
£ v 3Rk 4 U442 DBH(Diameter at Breast
Height; DBH), <~3.(Height), H/D&(Total Height/DBH



538 mEEREEEE A 10478 A4 (2015)

Heavy thinning

Light thinning

Figure 2. Interior view and canopy closure of thinned and unthinned Q. acuta stands, in 2013.
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Table 1. Stand growth characteristics before and after thinning treatment in a Q. acuta stand.

Z3}+= Figure 4

B 20034, ZETE

WA} gashe FAE

BH A A=Fe] ¥

£ 20049 5-E 20063

Survey Thinning Stand density DBH Height Basal area Volume
(year) intensity (tree/ha) (cm) (m) (m’/ha) (m*/ha)

Heavy 3,216+954" 10.3£2.8 11.5+1.1 25.8+3.1 135.4+19.5
1999 Light 3,708£970 93427 11.5£0.7 242432 126.6£16.5
(Before thinning)

Control 3,006+508 9.1£3.0 11.4+1.7 24.0+2.9 129.7+14.2
1999 Heavy 800+0 10.5+2.1 11.6+0.7 7.1£1.0 34.249.3

. Light 1,150+0 10.7£2.2 11.6+0.6 9.1+0.3 46.7+2.5

(After thinning)

Control 3,006+508 9.1+3.0 11.4+1.7 24.0+2.9 129.7+14.2
“Mean+S.D.
Table 2. Stand growth characteristics after 15 years from thinning treatments in a Q. acuta stand.
Thinning Stand density DBH Height Basal area Volume
intensity (trees/ha) (cm) (m) (m*ha) (m*/ha)
Heavy 733+£29*a 18.6£2.0 a 13.1+0.6 20.0£3.4b 96.3+16.3 b
Light 1033495 b 17.6+0.8ab 12.7+0.5 25.0+1.2b 117.4£9.8 b
Control 2300+189 ¢ 153403 b 13.3+1.0 42.145.0a 211.8429.3 a
F 137.028 5.953 0.515 31.766 27.801
p 0.001 0.038 0.622 0.001 0.001

“Mean+£S.D. Means within columns followed by same letters are not significantly different at the 5% levels by Duncan's multiple range test.
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n FAST AATHp<0.05). YELE 2ol ] F HDE2)

25 0 g 1'0 1'5 ZVD 25
Stem radius(cm)

Figure 3. Predictions for stem profile from Kozak model
under treatment-specific mean values for HDR(Total Height/
DBH ratio) for trees with the same class of (1) DBH and (2)
total tree height, respectively. These curves illustrate thinning
effects on stem taper observed from stem analysis of a
stratified sample of 15 trees (A : heavy thinning, B: Light
thinning, and C: Control).
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Figure 4. Comparison of the growth pattern by annual DBH growth(a), annual height growth(b), annual volume growth(c), and
HDR(d) of individual tree after thinning. Vertical bars show standard error of mean. Each asterisk shows significant differences

between treatments (p<0.05).
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Figure 5. Time sequential patterns of stand volume in each

thinning treatment block.
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Figure 6. Development of CAl(current annual increment) of
basal area on Q. acuta stand.
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