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Variations in Properties and Qualities
of Major Plantation-grown Softwoods in Korea(1)*!

- Anatomical Properties of Pinus koraiensis, Larix leptolepis,

and Chamaecyparis obtusa -

Chan-Ho Lee* - Jung-Hwan Park™ - Yong-Chae Kim™

ABSTRACT

In fast grown softwood. there are very large changes in material properties going outward from
the pith to bark such as anatomical. physical and mechanical characteristics. Some of variations in
anatomical properties with annual ring were then examined from Pinus koraiensis, Larix leptolepis, and
Chamaecyparis obtusa. which are major softwoods of plantation in Korea. The large variations of annu-
al ring width during young age of tree tended to stabilize after 25year through the transitional peri-
od in 17~23year. The ring density was 1.5~2.4 in 1~10year period. and 3.5~6.3 in 30~35year
period. in which juvenile and mature wood were certainly assumed to be formed. respectively. Vari-
ations of tracheid length showed functional relationships with annual rings as logarithm. Demarca-
tion between juvenile wood and mature wood could be 16~19year. which was determined from
increase rate of tracheid length of 0.2%. Cell wall thickness increased with increase of annual ring
even though large variations were observed as well. Variations of cell wall thickness within species
were pronounced in latewood than earlywood. The increase of cell wall thickness from juvenile wood
to mature wood was predominant in Larix lepfolepis as 2.0times, and least in Chamaecyparisobtusa as 1.1
times. Cell diameters showed trends of increase during young age of 1~ 15year. and consistent after-
ward. The variations of cell diameter between radial and tangential direction were greater in late-
wood. and most pronounced in Chamaecyparis obtusa.
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Table 1. Descriptions of sample trees.

. D.B.H. Height Clear-length Age
Species S
{ecm) (m) (m) {yr)
Pinus koraiensis 1 26 12.5 4.7 36
2 30 13.4 6.2 38
Larix leptolepis 1 30 18.3 8.2 38
2 27 17.7 6.2 38
Chamaecyparis obtusa 1 26 14.5 3.1 43
2 24 13.1 3.7 35
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Fig. 1. Variation of ring width with ring num-
ber from pith in Pinus koraiensis, Larix lep-
tolepis, Chamaecyparis obtusa.
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Fig. 7. Variation of earlywood and latewood cell diameters of tracheid with ring number from pith
in Chamaecyparis obtusa.
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Table 2. Chacteristics of tracheids in Pinus koraiensis, Larix leptolepis, Chamaecyparis obtusa.

Pinus koraiensis Larix leptolepis Chamaecyparis obtusa
Characteristic
Juvenile  Mature Juvenile Mature Juvenile Mature
Diameter{um} EW Rad. 36.24 40.36 35.03 56.16 21.87 30.93
Tan. 17.09 15.53 15.81 16.37 9.94 11.64
LW Rad. 27.58 34.47 24.14 32.73 18.74 22.81
Tan. 29.89 33.72 21.08 27.85 17.37 22.70
Thickness(um) EW 5.1 6.8 4.3 8.6 5.1 4.8
LW 4.9 7.6 4.2 10.6 5.7 6.6
Length (mm) 1.86 3.45 1.77 3.64 1.72 2.57
Notes: LW : Latewood. EW : Earlywood, Rad : Radial direction. Tan. : Tangential direction.

olej gt Fajolre] Wk 3
isk_o‘gj_k_ %7@6}}] o} \ﬂl—/\].tl(}z’skgj\a 7@/\1 1
Ho|7} iAo 2 At Krahmer (1986)2] A4 5
o} A== ook ol2lgt HAibs fEe

MEZZ "ol 3

A4 A B Alddle 47 9 Aoy 4%
o] FAlel| of ol ARt Aol FaHH = FAe] ¥4 A
7ol A7Ere 2ol o] Ao o] FojA)A] % ¢

SEESELY
HED H7e] AE ¥ Wolk 1 27} A} fure
Ak Asl U §AEE A8kl @ 2ol o)y
o HanE FREE 4+ e Aol o
el walzl Agol A& FlEew nlasA7t 8
A5 5~103% A%Alel Welol slge e 30~354
ATeln BEE ST Ao W 2 25 BT
z. AlEHe) $7) 457 Table 29 2th.
ZAolA BaE nlASAY A5Ael e 4739
27hge whapibato] aakuT) 21 B8] Y%A
upaparele} | Akare] A EA79) u)o} ol g SA et 2
A Ukl EAelE b AN gl
Fhgol Zaldl wlal AQow whApRael o) vl
sk 4aAzte] Z71ge] EAst wlmala 2 o]zt gisd
| 2o} Aol el naGAl o A4AIzke] B}
o #a)s) Aguc} 24 Yepdeh

s

01‘

Rl
| Zspict.

—_

do Jl

4. &

r

senteeld zas e ole dEA AdeA s
o} Ugle, Wule] Agol W AAHolst vl %)
st A% 2ol AR Aol L AT PRE F A
3] el =

wl
= AL ARE 7Y e A 4

of HAlMAo 2 018t etzo|Abale] HAjow &2
g Ho ]tM 17 23 =

Abslsin). B Q5 Bl Aozl 2L ohg @
uralubabol A Hatel dEE AFFe WHole ARE
71 elg Ho]
d 713te] HolZ1E AA 256d ol %
.99 cm@ JdEFE Ve

15 3 Pﬂoﬂo}lﬂ"l hegte) 2ol
e B A These) 473E 3

dECREE D EEE PR ERE
6~ 194 WG FHm el Wbl 4
ol sl aiep Zotele AL Mgiont
LR CE BB DR )
HézAle] ME FAE vldSAel va) Hoy
F7ksigleh. MEA7e) ol Afel el 154
A 271sie} 1 ol paeks ek SRS B
or gegrE TR F Aotk ANET P
Dol AEAA Aol AR FAlol Aow &
Ape. G el 2olgie

¢

w2 =

Nl

1. Abdel-Gadir, A. Y.. R. L. Krahmer and M.
D. Mckimmy. 1993. Relationships between
intra-ring variables in mature Douglas-fir
trees from provenance plantations. Wood &
Fiber Sci. 25(2) : 189~191

2. Bendtsen, B. A. and J. Senft. 1986.
Mechanical and anatomical properties in
individual growth rings of plantation-grown

— 124 —



10.

11.

eastern cottonwood and loblolly pine. Wood
& Fiber Sci. 18(1) : 23~38

. Cown. D. J. 1975. Variations in tracheid

dimensions in the stem of a 26 year old radi-
ata pine tree. Appita 28(4) : 237~ 245.
referred to by Panshin and de Zeeuw (1980).

. Hon, D. N. S. and A. P. Bangi. 1996.

Chemical modification of juvenile wood.
Partl. Juvenility and response of southern
pine OSB flakes to acetylation. Forest Prod. J.
46(7/8) : 713~78

.dJo. J. M., 8. K. Kang, J. M. Ahn. C. H.

Lee and N. S. Jo. 1975. Study on the wood
properties of genus Pinus grown in Korea.
Research Reports No. 22, The Forest
Research Institute, Seoul, Korea : 71~84

. Kang. S. K. 1993. Changes in cellular char-

acteristics and qualities of matured and
juvenile wood from tree of Pinus koraiensis.
Mokchae Konghak 21(2) © 73~80

. Koch. P. 1972. Three Rings per-inch, Dense

Southern Pine - Should it be developed?. .
Forestry : 332~336

. Krahmer. R.L. 1986. Fundamental anato-

my of juvenile and mature wood. Proceed-
ings of the Workshop: Juvenile wood- what
does it mean to forest management and for-
est products? The forest products Research
Society Pacific Northwest Section and The
Society of American Foresters Portlad and
North Puget Sound Chapter. Oct. 17. 1985.
Portland, Oregon : 12~16

. Lee, W.Y. and S.C. Kim. 1982. study on

wood quality of Pinus koraiensis (6)- Char-
acteristics of woody quality of juvenile and
adult wood. Mokchae Konghok 10(1) : 38~46

Loo. J. A.. C. G. Tauer. and R. W.
McNew. 1985. Genetic variation in the time
of transition from juvenile to mature wood
in loblolly pine(Pinus Taeda 1..). Silvea Geneti-
ca 34(1) © 14~19. referred to by Clark Il
and Saucier.

Ohta. S. 1972. Studies on mechanical prop-

erties of juvenile wood especially of Sugu-

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

- 125 —

wood and Hinoki-wood. Bulletin of the
Kyushu University Forests 45 : 1~80
Ohta, S. 1979. The observation of tree ring
structure by soft X-ray densiometry (I1).
The effects of wind direction on growth and
some properties of Pinus pinaster. (summa-
ry in English). Mokuzai Gakkashi 25(9) = 561
~ 566

Panshin. A. J. and C. de Zeeuw. 1980.
Textbook of wood technology., 4th ed.
McGraw Hill Book Co., New York., NY :
240--285

Pearson, R. G. and R. C. Gilmore. 1980.
Effect of fast growth rate on the mechani-
cal properties of loblolly pine. Forest Prod. J.
30(5) : 47~54

Quales. S. L.. and R. W. Erickson. 1987.
Mechanism of ceiling-floor partition separa-
tion. Forest Prod.J. 37(9) : 33~39

Rendle. B. J. 1960. Views of technologists,
anatomical criteria for industrial use (b) the
juvenile period. J. Society of Forestry, Great
Britain © 27~30. referred to by Zobel (1984)
Saucier J. R., and M. A. Taras. 1966. Spe-
cific gravity and fiber length variation
within annual height increments of red
maple. Forest Prod.J. 16(2) : 33~ 36

Senft. J. F.. B. A. Bendtsen and W. L.
Galligan. 1985. Weak wood, fast grown
trees make problem lumber. oJ. Forestry 83 :
477~484

Shim, K., K. Y. Lee. W. T. So. K. M. Ahn,
S. K. KangandJ. M. Jo. 1981. On wood prop-
erties of imported species grown in Korea.
Research Report No. 28 of the Forest
Research Institute. Forest Research Insti-
tute. Seoul. Korea @ 7~32

Shirokura, T. 1982. Extent and differenti-
ation of the juvenile wood zone in conifer-
ous tree trunks. Mokuzai Gakkaishi 28(2) : 85
~90

So. W. T..S. J. Park, J. K. Kim, J. L.
Hyun. 8. G. Kang and J. M. Jo. 1979.
Studies on the wood properties of hybrid



22.

pines grown in Korea. The Research Report
No. of the Forest Research Institute. For-
est Research Institute, Seoul. Korea : 5~28
Sudo. S. 1969. Variation in tracheid length
in AKAMATSU(Pinus densiflora)
stand in Tohoku district. VI.
between tracheid length and growth.
Mokuzai Gakkashi 15(6) - 241~246

from a
Relation

. Sudo. 8. 1970, Variation in tracheid length

in AKAMATSU (Pinus densiflora) from a
stand in Tohoku district. VII. Variation in
tracheid length in AKAMATSU from a
stand in the Kansai District. Mokuzai
Gokkashi 16(4) : 163~167

. Taylor. F.W. 1979. Property variation

within stems of selected hardwoods growing
in the Mid-South. Wood Sci. 11 : 193~199

o
[

28.

- 126 -

. Uemura. T. and H. Saito. 1974. interrela-

tions among fiber length. ring width and
rate of growth in an old tree of hinoki
(Chamaecyparis obtus) . Bull. of the Govern. Forest
Experimental Station 263 : 43~63

. Voorhies. G. and D. A. Jameson. 1969.

Fiber length in southwestern young-growth
Ponderosa Pine, Forest Prod.J. 18(5) : 52~55

. Wellwood. R. W. and P. E. Jurazs. 1968.

Variation in sapwood thickness, specific
gravity, and tracheid length in Western Red
Ceder. Forest Prod.J. 18(12) : 37~ 46
Wheeler. E. Y. B. J. Zobel, and D. L.
Weeks. 1966. Tracheid length and diameter
variation in the bole of loblolly pine. Tappi
49(11) © 484~490



