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Anatomical Characteristics of Korean Red Pines According to Provinces'
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ABSTRACT

This study was fulfilled to investigate the anatomical characteristics according to provinces. In order to compare ana-
tomical characteristics between provinces we selected Goseong, Hongcheon, and Bonghwa as experimental sites. To use
the tree rings formed at the same years we dated all tree rings by cross-dating method used in dendrochronology and
the cutting years were successfully dated in 2014, 2012, and 2014 for woods from Goseong, Hongchen, and Bonghwa,
respectively. Based on the cutting years tracheid lengths and widths were measured considering juvenile wood (tree
rings between the pith and first 10 years), heartwood (tree rings formed between 1955 and 1964), and sapwood (tree
rings formed between 2002 and 2011). According to the results about differences between tracheid lengths from three
provinces, juvenile wood did not show a difference, statistically, but heartwood and sapwood showed differences as the
tracheid lengths following Bonghwa, Hongcheon, and Goseong. Bongwha also showed the largest value in the trachied
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width among three provinces. The tracheid lengths in the radial direction increased up to around the first 20 years, and
then they showed stabilized. All wood samples showed typical Korean red pine’s characteristics in anatomical ob-

servation under a light microscope.

Keywords : Korean red pine, tree-ring analysis, tracheid length and width, anatomical characteristic
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Table 1. Information on experimental samples

€
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Province No. of Tree rings  Diameter (mm)

Average ring widths (mm) Latewood proportion (%)

Goseong (G) 85 480 3.1 22.87
Hongcheon (H) 82 420 2.6 20.19
Bonghwa (B) 76 460 3.1 18.57
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Table 2. Information on cross-dating

AF apre] Moo mE syt 54

Province Local master chronology G TVBP Cutting year
Goseong Sobaeksan 66 53 2014
Hongcheon Jewangsan 77 35 2012
Bonghwa Jewangsan 61 5.0 2014

‘G : Gleichlaufigkeit (%), ““TVBP : Baillie-Pilcher T-Value.
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Fig. 1. Transverse thin sections from heart- and sapwood from each province.
(A: annual ring boundary, B: bordered pit, E&L : early- and latewood, F: fusiform ray, R1: resin canal, R2: ray tracheid, S: serratus thickening,

T: tracheid, U: uniseriate ray, W: window-like pit).
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Table 3. Characteristic of tracheid length on each province

(mm)

Province & Position Position Earlywood Latewood
Juvenilewood 1.81 + 0.3 1.80 + 0.3
Goseong Heartwood 255+ 03 2.66 = 0.2
Sapwood 328 + 0.3 315+ 05
Juvenilewood 1.87 £ 0.3 1.99 + 0.4
Hongcheon Heartwood 3.07 £ 0.2 336 + 0.2
Sapwood 342 £ 0.2 372 + 0.2
Juvenilewood 211 £ 04 1.91 + 0.2
Bonghwa Heartwood 335+ 03 351 +03
Sapwood 4.07 = 0.2 3.81 + 0.2

Table 4. Characteristic of tracheid width on each province

(wm)

Province & Position Position Earlywood Latewood
Juvenilewood 311 £ 5 246 £ 3
Goseong Heartwood 416 + 7 31.6 = 12
Sapwood 325+ 10 279 + 5
Juvenilewood 238 + 5 18.8 £ 3
Hongcheon Heartwood 455 + 3 20.6 + 3
Sapwood 445 + 3 233 + 2
Juvenilewood 281 £ 3 268 + 2
Bonghwa Heartwood 487 £ 5 40.8 £ 2
Sapwood 521 +3 445 £ 3

. H 8 . H 8 . "

Juvenillewood Heartwood sapwood

Province & Position
Fig. 2. Earlywood and latewood of tracheid length

on each province.

*Duncan’s, significance level : 0.05, +: standard deviation.
Juvenilewood = capital letter, heartwood = small letter, sapwood =
greek. (G: Goseong, H: Hongcheon, B: Bonghwa)

SuzhA ] AR WolE ek Aol Zhew
Zo)o] WA Holte MRS WEom of 204

o 0 v

Juvenillewood Heartwood sapwood

Province & Position
Fig. 3. Earlywood and latewood of tracheid width

on each province.

*Duncan’s, significance level : 0.05, +: standard deviation.
Juvenilewood = capital letter, heartwood = small letter, sapwood =
greek. (G: Goseong, H: Hongcheon, B: Bonghwa)

A2 s RelelAde Lol F7steht A
&7 B9loIA SPgEE AeE trebich. waakn

— 105 —



AR
3
3 4 fates
.E- . i A W
= I
£ s
= af
2 -
o 2 — —
.g """" Earlywood
E 1 Latewood ___
0
1 16 31 46 61 76
Years

Fig. 4. Variation of tracheid length from pith to
bark of Bonghwa.

%‘*ﬂ(%%ﬂ), FH(E=HA S
$7E 7] ) sa ATk 2Ab
TF9 "AAZE 4ol 20149, T2 o] 20124,
B3t 2014d 02 BEAEQITE AR 7F vt 4
ol mALA AL Holg BolA kgrort 4
oF HAHoA s B3k SdAF A o2 e
sheh ZbER 270 A9E Bahio] A Vet
t}. 7l HRPRSEHo|L 20W AT n] A<
BA L Zol7t ZrFsithrh %A Rglef Al ok
A ARl e Bk Ao uel xjo|E
ol 7l gl 1174_4 7= B84, 98
S/l SR qPHER

=
T=

N

S|
&

7t

25 24

REL

REFERENCES

Han, G.S. 2015. Study on improvement site manage-

ment system and supply system of timber for re-

pairing culture properties. Cultural Heritage
Administration. Daejeon Korea.

Jeon, Y.W. 1999. Korean pine and our culture, Su
Moon Press, Seoul Korea.

Jo, J.M., Kang, S.G., Ahn, J.M,, Lee, C.H., JO, N.S,,
Shim, C.S., Jung, H.S. 1982. On the properties
of genus Pinus grown in Korea. Journal of the
Korean Wood Science and Technology 10(3):
96-108.

Jo, JM. 1994. Properties and use of Korea major
wood. Woot Go Press, Seoul Korea.

Kim, M.J. 2017. Wood quality characteristics of
Korean red pines according to provinces. Master
Thesis, Chungbuk University, Korea.

Kim, Y.J. 2003. Dating of the 17th-century Korean
buildings using tree rings of Pinus densiflora S.
et Z. Master Thesis, Chungbuk University,
Korea.

Park, B.S., Park, J.H., Han, S.U. 2006. Variation of
material properties of Korean red pine of superi-
or families. Journal of the Korean Forest Energy
25(2): 9-15.

Park, W.K., Lee, K.H. 2007. Changes in the species
of woods used for Korean ancient and

Korean Association of
Architectural History 50(1): 9-28.

Seo, J.W., Eom, C.D., Park, S.Y. 2014. Study on the

variations of inter-annual tracheid length for

historic architectures,

Korean red pine from Sokwang-ri in Uljin.

of the Korean Wood Science and
Technology 42(6): 646-652.

Seo, J.W., Eom, C.D. 2017. Comparisons of Korean

tracheid

Journal

collected from
of the

red pine lengths

Anmyeondo and Sokwang-ri. Journal

Korean TAPPI 49(1): 18-24.

— 106 —



