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Studies on Variability in Wood Properties
in Tree Stems of Pinus koraiensis (1)

-Differences in Green Moisture Content and
Shrinkage between Heartwood and Sapwood -

Byung-Ro Kim?

ABSTRACT

Korean pine(FPnus koraiensis S. et 7Z.) is an economically important species in Korea because it

will be harvested largely within next 20~30 years. The purpose of this study was to investigate
changes in green moisture content. specific gravity and shrinkage in the stems of a Korean pine
trees to provide fundamental information for technical processes. The follow— ings are the results
of this study.

1. There were about 110% differences in the heartwood and sapwood green moisture contents
(heartwood=59.5%: sapwood=170.6%).

2. There were no significant differences in average volumetric shrinkage between heratwood and
sapwood, even though there were significant differences in moisture contents between them.
Therefore, moisture content did not significantly influence on the shrinkage.

3. There was no significant relationship between height and shrinkage in heartwood. However,
in the sapwood, shrinkage was highly correlated with the height.

4. Shrinkage levels were the most significant in south-bound direction and least significant in
north-bound direction in both heartwood and sapwood.

5. There was a positive correlation between specific gravity and shrinkage in the sapwood.

However, no such a relationship was found in the heartwood.

Kevuords : Pinus koraiensis, green moisture content, specific gravity, shrinkage, heartwood
and sapwood.
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Fig.1 representation for the

Diagramatic
preparing formula of test specimens.
(E : East, W:West, S:South, N :North.)

B Al 5em FA9) H232E ImTPEHSE A
sl Ada 9 WEHEAMEE) S BAIT ¥ 7
£4E A daf FA vidEAE SAYREY
th AEAeA T2aE Fig. 13 2ol BXEE 4
wiko g £ 3emE BE3 F zidol) digts] Aajst
HAZ e F ol Fuiytgo s AHHorm KS
AEFA o8 & gHY dA4nEs ¥
AFue Azegd. & A 2 A9 58
234 Agds dago) aplEdolr KSAET
A9 Zem7t OEE BT FHEY AU &
Hpiego Higkyl wableeEgo] gog g
Aot g FAuE 2aba) BFHEHE XFEE A
435t

3. R A BE

AR 280 WA A disl] SEirtA] 24
el HFHE Table 19 g8 Esioh A

L,A]. A4, 2d-g-Hbsk ol _g_zq/*zc }jk]tﬂ-fﬂ:\:]—]
¥ ko] Bl&-(T/RE&) % viFo] gt X E
Bbﬂ h. A AN E A ErEo] 1.2
oA AlzR7d Zh2k 58 6% .60.4%°]51 HA7Y 1727
%.169.0%% olv] BRaug Axg 1 go] 4 -
Walzk "@RE &olE BEs, 299 Ad "W R
7rolle Bl e vehiar ok

Table 2%¥ 7 A¥49e B o= HEF

X Jio )



Table 1.

Summary of average values of selected wood properties in Korean pine.

Measured property N+ Tree 1 N Tree 2
Sapwood
Green MC,(%) 57 172.7 (29.D* 65 169.0 (25.2)
Radial shrinkage(SR, %) 57 3.1 (0.8 65 2.5 1 1.0)
Tangential shrinkage(ST. %) 57 6.5 (0.8) 65 6.5 ( 1.6)
Longitudinal shrinkage(SL, %) 57 0.2 0.4} 65 0.3 (0.4)
Volumetric shrinkage(SV, %) 57 a5 (1.4 65 9.1 (2.4
ST/SR ratio 57 2.2 (0.6) 65 3.0 (0D
Sp. gravity(green volume) 57 0.33 (0.10) 65 0.35 (0.05)
Heartwood
Green MC, (%) 113 58.67(14.8) 141 60.40 (13.1)
Radial shrinkage(SR, %) 113 2.8 (0.8) 141 28 (1.0)
Tangential shrinkage(ST, %) 113 6.5 (1.3) 141 69 (1.4
Longitudinal shrinkage(SL.%) 113 0.3 0.4) 141 0.2 (04
Volumetric shrinkage(SV, %) 113 9.3 (1.7 141 9.7 (2.1
ST/SR ratio 113 25 (0.9 141 27 (0.9
Sp. gravity{green volume) 113 0.41 (0.04) 141 0.38 (0.05)
*1 The number of measurement, o
*9 Numbers in parentheses are sample standard deviations.
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Table 2. Summary of analysis of variance :

for selected wood properties'
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. Green MC Sr Sr 3. Sy G
Source df - — —
SW HW* SW HW SW HW SW HW SW HW SW HW
Tree 1 NS NS ™ NS Ng NS NS Ng ot o
Quad-rant (Q.) 3 NS NS - oo NS NS oo " NS
Heig-ht (Ht.) 16 * * » Br* NS * ™ * ¥ o NS NS
Q * Ht 48 NS NS NSOt NS NS NS NS N8 * NS NS
Wood type 1 NS NS NS NS NS NS

a 1Significant at 5% level of probability.

o
G:Specific gravity.
*3 SW:sapwood, HW!heartwood.
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**:Significantat at 1% level of probability. NS:Not significant.
2 Sq:Radial shrinkage, Sr:Tangential shrinkage, S.'Longitudinal shrinkage. SviVolumetric shrinkage.



Table 3. Correlations between wood cha-
racteristics in sapwood and heart

wood of Korean pine.

Correlation coefficient
(r)(P<0.01)

Sapwood Heartwood
Relationship®' Treel Tree2 Treel Tree2
Volumetric shrinkage 0.55 0.34 NS NS
ve. Hight
S Hight 0.41 030 NS NS
S Hight 0.54 0.31 NS NS
St ovs. Hight 0.38 0.33 NS NS
G vs. Hight 0.34  0.48 NS 0.30
Me vs Hight - 0.28 -0.25 024 (.29
Me ws, G - 0.47 - 058 N§ ~-0.22
Volumetric
shrinkage Ve G 0.42 054 NS NS
Siovs G .40 0.48 NS NS
St 0.30 048 NS -025
St G NS NS NS S

S8k vt v G -0.34 NS NS NS

"1 Su ‘Radial shrinkage,
Sr iTangential shrinkage,
‘Longitudinal shrinkage.
G Specific gravity.
NS:Not significant.
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Fig.3. Relationship between green mc and
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Fig.4. Relationship between volumetric shrin-

kage and height for sapwood and heart-

wood of two Korean pines.
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Table 4. Dncan’s multiple range test for
Korean pine.
Variable Cardinal direction
Sapwood
SR N*'3.28(a)*? W284(ab) E 2.77(b) S 225(0)
ST N 7.23(a) E 6.61(ab) W 6.27(b) S 5.99(b)
5L N 0.36(a) 5 0.30(a) W 0.28(a) E 0.15(a}
SV N 10.45(a) E 9.40(b) W 9.11(bc) S 8.24(¢)
Heartwood
SRON 3.11a) W 2.83(ab) E 2.78(0) S 261
ST N 7.11(¢a) W 7.02(a)  E 6.94(a) S 6.04(b)
3L S 0.32(a) N 0.28(a) W 0.27a) E 0.20(a)
3y N 10.25(a) W 9.82(a) E 9.74(a) & B.66(b)

'1 Cardinal direction,
*2 The same letters indicate no significant difference.
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