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Abstract: This study was carried out to improve the forest management method considering the use of high value
added timber in the natural broadleaf forests. For this purpose, the criteria for evaluating the quality grade of standing
trees were established and applied to the oak stand in the central region of Korea. The evaluation factors of the grade
were bending of stem, branch, stem damage, and other defects. If the logs are divided into 2.1 m units and three
logs up to 6.3 m are available, they are classified as Grade I (G-I). If two logs are available, they are classified as
Grade II (G-II), If only one log is available, it is classified as Grade III (G-III). When any log is not available as
timber, it is classified as Grade IV (G-IV). As a result of applying the grade to the oak stand, G-I was 6.7 %, G-II
was 28.0 %, G-III was 38.3 %, and G-IV was 27.0 %. The ratio of standing trees by oak species of higher than
G-III was 88.2 % for Quercus acutissima, 88.1 % for Q. variabilis, 83.5 % for Q. serrata, 56.3 % for Q. aliena,
and 50.3 % for Q. mongolica, respectively. The G-IV ratio for Q. variabilis and Q. mongolica tended to decrease
with increasing diameter at breast height. The order of major defect affecting the grading level was bending of stem
> branch > stem damage > other defects. Considering the grade level and oak species distribution, it was concluded
possible to produce high quality hardwood timber when we concentrate forest tending techniques on Q. acutissima
and Q. variabilis stand. In order to improve the accuracy of grading, it is necessary to continuous complement through
the monitoring research for evaluation factors.

Key words: broadleaf forests, evaluation of standing trees, high quality of hardwood, oak species, tending technique
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Table 1. The summary of study sites.

A1078 A4 (2018)

Slope Mean History of Mean Component ratio of major oak species (%)
Study Slope : . .
. gradient  altitude  forest practice age Quercus 0 0
sites aspect o : : Others
©) (m) (year) class monglica  variabilis  acutissima
Eumseong SwW 26 290 NFT*(2010) v 52.7 20.5 - 26.8
. NFT(2012)
Chungju SW 31 480 NFI*#(2012) v 23.1 71.9 - 5.0
Cheonan NW 32 300 NFT(2011) v 70.1 26.0 - 3.9
Asan E 29 305 NFI(2013) v 2.3 71.9 14.4 11.4
Andong SE 26 445 NFI1(2013) \% 404 29.8 - 29.8

* NFT: Natural Forest Tending, ** NFI: Natural Forest Improvement

CROWN

STEM

Grade I Grade I Grade I Grade I

[ Evaluation criteria and permitted limit ]

- = 30% of stem diameter

- Live branches: = diameter 3cm
- Death branches : = diameter 3cm

Damage of stem

- Length: = 10cm

Others defect

- Rotating grow
Grade IV - Abnormal stem form
- Hole on main stem

Figure 1. Evaluation grade and criteria for standing trees.

SPSS 20.0 (IBM SPSS Statistics, 1989-2011)2 ©]-&-3}

=
=
of Bt

& BE FeolA A 2.1 m

ofof st 1 ]9

s =
o], ¥ - £, o= A, 7IEHEH 59 Akl 9
3 &5o0] AA ¥ kKorea Forest Service, 2017). Y&&

PR 712 FE00F HA4 B ANEo B
o 4 Q7] R Qo] A Gl RS ool B}
A

A< =
= =
5L < 050 = _ o
g 4 Q= AS S A9t dEFEE
A<
T

(Association of German Sawmill and Wood Industry,
2005)9] g-o] Z7] 3874 cm)Z v O R F5 ¢
2o QA 12ste] 3 em2 2ASIch 71Er g

=4g B8] 40| FM5sl, ANEeR &

A~ = 1= =
o] B 4 9 FEY. ¥HF 4Y. 57

V@ e wAER PReky Btk el

QI vhok o] Sejutete] HASR A% AL 21 m
o R E Bty W] YBE 21 m TSI Lol
Aol A 63 mA 3GAR Wiro] HEAOZ BAYY

(Figure 1). 453 d5a #4 712 1559 4% A4
A 6.3 m7tA] 2.1 me] Y& 37} BE FL7]FE Qo
Soleof ohH, 2552 2719 5ol 35E2 1719 o
Lt 51875 S5otH "t 353 A, 63 m o]
slof| A Aglo] Wkl 2.1 m&] HAHA Sl Y&l 17)
e g 4 9lod g SFo® Qs v,
AAEo R £ 4

2

= 45559



s ARPAST 71E WS B FHA WU JEEy B 347
Table 2. Growth characteristics of major species in the oak forests.
Smdy Majf)r Trees 1]\)4]3?_111 111\;[ iegal?t 2?::1 Vo}ume
sites species /ha (cm) (m) (11'/ha) (m'/ha)
Q. monglica 470 17.4 15.6 12.51 86.0
Q. variabilis 183 17.3 16.2 4.53 30.6
Eumseong
Q. serrata 48 19.0 17.9 1.42 10.5
Q. aliena 32 16.6 18.1 0.71 52
Q. variabilis 403 204 17.3 18.82 137.2
Q. monglica 130 19.4 13.7 4.18 25.1
Chungju Q. dentata 7 8.7 8.9 0.04 0.2
Q. aliena 9.0 8.4 0.02 0.1
Q. serrata 4 6.7 9.0 0.01 0.04
Q. monglica 430 19.9 12.1 14.77 76.0
Cheonan
Q. variabilis 159 223 15.1 6.69 42.4
Q. variabilis 380 25.1 18.1 20.47 158.7
Q. acutissima 76 22.7 16.8 3.30 23.4
Asan
Q. serrata 40 24.1 15.9 2.14 15.9
Q. monglica 40 24.8 15.5 2.01 13.4
Q. monglica 183 233 15.3 8.14 50.1
Andong Q. variabilis 135 20.6 15.9 4.66 30.3
Q. serrata 64 26.8 19.7 3.69 29.1
2. U M8 SX
A W E3Eshs ERe 1372801904 o] F GradelIV
AR 878%(51.9%) AU 3081(28.4%) 0 2 2XE Gt
T Hlgel Tbg Egrom, EARe Aseldrst
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YZURE 652(0.7%) 2 ZAFE QT 2 RAFLER
REO hatt 3802 ~733% A8l Qe Ao 1t
ofmlglon], 2 AguRe R LAt
(Table 2). A1ZLH0} 30 49 BUY Qs
3 (National Institute of Forest, 2016b)A4} ] H Fi12] 7 Figure 2. Distribution of standing tree grades.
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A1078 A4 (2018)
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Figure 3. Distribution of standing tree grades for oak species.

Table 3. Distribution standing tree grades for Q. variabilis.

DBH The number of standing tree grade (%) Total
(cm) 1 11 111 v
14> 2(2.3) 20(21.7) 50(54.3) 20(21.7) 92(100)
16 3(5.0) 20(33.3) 34(56.7) 3(5.0) 60(100)
18 4(5.4) 22(29.3) 42(56.0) 7(9.3) 75(100)
20 8(12.1) 19(28.8) 30(45.5) 9(13.6) 66(100)
22 3(7.0) 18(41.8) 16(37.2) 6(14.0) 43(100)
24 511.7) 16(37.2) 17(39.5) 5(11.6) 43(100)
26 6(16.7) 12(33.3) 16(44.4) 2(5.6) 36(100)
28 10(28.6) 10(28.6) 11(31.4) 4(11.4) 35(100)
30 4(22.2) 7(38.9) 5(27.8) 2(11.1) 18(100)
32 4(26.7) 2(40.0) 6(13.3) 3(20.0) 15(100)
34 2(18.1) 4(36.4) 5(45.5) - 11(100)
36< 6(22.2) 10(37.0) 8(29.6) 3(11.2) 27(100)
Table 4. Distribution standing tree grades for Q. mogolica.
DBH The number of standing tree grade (%)
Total
(cm) I il il v
14> - 7(11.5) 29(47.5) 25(41.0) 61(100)
16 - 4(16.7) 11(45.8) 9(37.5) 24(100)
18 - 5(11.4) 25(56.8) 14(31.8) 44(100)
20 1(2.7) 5(13.5) 25(67.6) 6(16.2) 37(100)
22 - 7(19.4) 21(58.3) 8(22.3) 36(100)
24 - 9(37.5) 8(33.3) 7(29.2) 24(100)
26 1(4.0) 1(4.0) 17(68.0) 6(24.0) 25(100)
28 1(11.1) 1(11.1) 6(66.7) 1(11.1) 9(100)
30< 1(6.3) 2(12.5) 10(62.5) 3(18.7) 16(100)
BPAS PAA 7)1Folet B 4= ek ZATO] 7 B AJgE GEREARL 9] 27 4259] A FaA Aol
of REeh: BUURS AZUR) TR 4B AUSS 4579) vlgo] sk AFS HATKTable
A 7] WAE el Ay 23R A9, A7 gl 5). o]t HFS AAdES 2 A5 FHol =
AYRE I5FE Faste W 13 25T F/BHE FE YRS AARG] B srebech
B¥E HAL(Table 3), Alduo] 49 274 Ho] 7]
A58 45Te] Bxu|go] T4l ATk Table 4) 4. ABYHSTo| o 73 20
UBYASHT FUAAY JUPAS BAT D 45Tl WS Fa UAS Az 57re) B
T AR SAHOR SOFt ATTATL 45Tl o] 88% WA - A 5 71 dhero] 104%, ] 4
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Table 5. Correlation between DBH and grade ratio of major oak species.

Species name Grade 1 Grade II Grade III Grade IV
Q. variabilis 0.858** 0.598* -0.747%* -0.236
Q. mogolica 0.231 -0.018 0.425 -0.784*
#p<0.05, **p<0.01
Table 6. The Analyse of defect factor.
Defect factors (%)
Species name
Bending Branch Demage of stem Others
Q. variabilis 75.0 12.5 - 12.5
Q. mongolica 88.9 6.3 4.8 -
0. acutissima 33.3 333 - 33.4
0. serrata 100.0 - - -
Q. dentata 80.5 14.9 1.1 3.5
Q. aliena 100.0 - - -
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