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The Relationship between Anatomical Characteristics and
Compression Strength Parallel to Grain
in Major Species of Lepidobalanus*!

Seung-Won Oh*?

ABSTRACT

This study was carried out to get some basic information on mechanical properties of Korea
Lepidobalanus for rational utilization of wood. Five species of Quercus variabilis, Q. aliena, Q. serrata, Q.
mongolica, Q. acutissima belong to Lepidobalanus were investigated in this research. Relationship of
anatomical characteristics to compression strength paralle] to grain was analyzed using stepwise regression
technique. All possible combination of 21 independent variables were regressed on compression strength
parallel to grain. The summarized resuits in this study were as follows:

1. In the proportion of wood structural elements, the factors that had the greatest influence on compression
strength parallel to grain appeared to be proportion of ray in earlywood in Q. variabilis and Q.
acutissima, proportion of wood fiber in latewood in Q. aliena and Q. serrata and proportion of vessel in
earlywood in Q. mongolica respectively.

2. In the size of wood element and its structure, the factors that had the greatest influence on compression
strength parallel to grain were microfibril angle in Q. variabilis, Q. serrata and Q. mongolica and length
of wood fiber in Q. aliena and Q. acutissima.

Keywords : Lepidobalanus, compression strength parallel to grain, anatomical characteristics

1968). 122 g °l3§ 249 AAE st

1. M 8 Ae Bape] FelH ol folu Exje| HH HAE ¢

HME Z28 onE Aok
2 24E AEE TAS Y oA Edol AW 2L 43 WME A8ty Ao Jge o]
7l e #E7he 2E £ AAUANE A& F e e WF L FLeH 2 520 HrA
Ao upel AT 37], WejwelA 1 wolsl s B4 old] sk 53 APFAE wAS 52
thokslth(Carlquist. 1988: Kollmann et al, Fo] dgr A BAEo] widel Ay, wilz

*1 A4 199893 19 6¥ Received January 6. 1998
HoeRe 1996 AEgEa v54)aTs 1Y Apvldesie AFEAE.
2 B tm e College of Agriculture . Chonbuk National University. Chonju 561-756. Korea.

-63 -



Mol 77| F9 82l 7Igrta Gerhards(1982)
7} & v} 2l Bendtsen £(1981)& v|Sus
9 oo guRel B wAEd o} 1271 si¥-g
A BAo wE 7Ald 4EE ZARE A Yrid e
2 2§ Zol. microfibril AAM: 3 WALz A of
2 Az 4y g¥e] vk Eamstsic

E3] microfibril 2Ar2te HAie] 8 2 714l
A AAd 2A 94&FE ]9 (Bendtsen. 1978: §k
5. 1984 Grossman et al., 1971 Kucera et
al.. 1982 Meylan et al.. 1968: Salmen et al.,
1985) . microfibril AAlztel F¢E73 et €A
& AFAe M F2% AdAstn Raddtt
(Taylor et al.. 1992). /;H £(1988)& AF=
483 A3 microfibril 4413 FUEF= 9
Atelolle F-(-)e] Az dvtn wEl v deh

13 Kennedy(1968)+= 9 %< # - @JFAE
deg AYRUEE 233 Ao wAEH PAx
2lo] ko] WEFE Zxet 'Y AF7E Ern Ko
3ttt Pearson® Gilmore(1971). Bendtsen
(1978)& F4dedlA] 3 woz AEFI F7Hgtel
wet Z4F Holrt Zoix L, microfibril AR
AE Fo| FolFozH FUHATed SdATE A
Aoz stsdrt. o9} o] EAle] At dH-e 3
gL iR #iyad 5y Azte thekain Zzte
EAo) g A7t Hasic},

Wby ¥ A7E Sehteel HA 4 FH Yl
o 27%0 s (JAA 7Y, 1988) Ze s 7
7} olERT ¥ HES WTHE AT Yol 3

—

H
AR, nF WA AEA Fo2 el 0§
He S R okkel R 4£FQ 2HUE
SR FRUT. ABUR grdure 3¢
2Eol date ARed 4e wYoRMd WU
obgel #e)d o8& AW 71x ARE An A
stk

Table 1. Decription of sample trees.

b

2. Mz 3 ey

2.1 A=

2 Ao FARog AEE IGF ojie
HEE ¥ A4 ASdga s 2EAE
oM ApHERTE o] XYL AejHoz 59 35°37
~35°40", 73 126°32 ~126°38 o} A3}
B, 2 e Y 400~500me] 1HEEo] A%
Ha g8 z)edo] 30% o]itel AAlR HlmA ¥
3, AFg FAd wWerl &3te YUFE =
o2 o3 Tk, 1976 A BFFA, 1979),

FA FEFE el Astn e AT oo
F8 5% ZFEIVE-(Quercus variabilis) A3t
Q. aliena). Z3}E(Q. serrata), A ZAYR(Q.
mongolica). }Fel (@, acutissima) 55+F 25
stlon, waa Adige] $43tn B2 AAE F
AlEo 2 Agsldch FAIES sHee Table 134
et

oo

o}
AA

fd
2

2 e
o2 AN Hu fo

2.2 ZURTE HFYE AHH HH

HaiE ¢45e Fu 8 FHe2 KS F 2206
(1980)ell F3ted 20(R) x20(T) x60(L)mme] 27
2 AgHe Astdct AzE AEHe ge2Es
7IEE 20+1T. &% 656+5%)0lA 2FH st
BETFE12%) =270 v FEEL= 33
S A AgH R ALgEiTt

23358y EM EXHE AHHE HE

Ze Alge] By ¥ uieH ¥g 5 Eeld A
AL gou Frd zojrt e AlEHE AEste
F 15x15x15mme AlHE AFH3tn A2 24
A1ZE B4oll AA|F ohg mbRelA 3083 dstsl
of Agle AHE €34 microtomel® 15~2
Aol 39 HHE Faletn safranind o2
3t1 alcohol AR @471 & xyleneo 2 F

Es

Al

o

Scientific name Korean name D. B. H(Cm) Years Locality
Quercus variabilis Blume Gulcham-namoo 26~34 34~42 Buan, Chonbuk
Quercus aliena Blume Galcham-namoo 27~35 31~37 Buan, Chonbuk
Quercus serrata Thunb. Jolcham-namoo 26~ 34 30~39 Buan, Chonbuk
Quercus mongolica Fischer Singal-namoo 24~30 24~34 Buan, Chonbuk
Quercus acutissima Carruthers Sangsuri-namoo 23~29 27~34 Buan, Chonbuk
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Table 2. Anatomical characteristics influencing on compression strength parallel to grain classified by species.

Factors Quercus variabilis Q. aliena Q. serrata Q. mongolica Q. acutissima
X1 40° 37 364 35¢ 41+
X2 34¢ 380 38k 40¢ 33¢
X3 9 9u 8b i 8>
X4 15b 16 17e 15° 154
X5 9n 9a 8 8 11
X6 63 652 64+ 620 632
X7 9 9 8 9s 10
X8 160 16° 17+ ‘ 172 16*
X9 250 295» 290 297= 268
X10 227w 250¢ 246* 2582 234
X11 69¢ 394 48¢ 640 46¢
X12 54 330 36Y 57» 482
X13 172 15° 17 172 172
X14 3168 3000 2970 278¢ 3214
X15 122 12¢ 10¢ 11 128
X16 2720 311 270r 246¢ 274>
X17 13072 13242 1236° 1211® 1301®
X18 15# 130 58 13v 15
X19 16 182 16" 192 16°
X20 8ub A gab 9 7>
X21 21¢ 632 63¢ 68 320

Strength(kgf/cm?) 627 573 601 485 630

Notes: X1 : Proportion of vessel element in earlywood, X2 : Proportion of wood fiber in earlywood, X3 : Proportion of
parenchyma cell in earlywood, X4 : Proportion of ray in earlywood, X5 : Proportion of vessel element in
latewood, X6 : Proportion of wood fiber in latewood, X7 : Proportion of parenchyma cell in latewood, X8 :
Proportion of ray in latewood, X9: Radial diameter of pore in earlywood (#m), X10 : Tangential diameter of
pore in earlywood (#m), X11 : Radial diameter of pore in latewood (#m), X12 : Tangential diameter of pore in
latewood (#m), X13 : Width of uniseriate ray (um), X14 : Height of uniseriate ray (#m), X15 : Number of
uniseriate ray per mm, X16 : Width of broad ray (#m), X17 : Length of wood fiber (#m), X18 : Width of wood
fiber (¢m), X19 : Microfibril angle (* ), X20 : Number of pore per mm® in earlywood, X21 : Number of pore per

mm? in latewood
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Tabie 3. Coefficient of determination and regression equations in compression strength parallel to grain by

proportion of wood element.

Coefficient of determination

Regression equations

Species NO. Independent variables
Quercus variabilis 1 4
2 43
3 431
Q. aliena 1 6
2 64
3 642
Q. serrata 1 6
2 62
Q. mongolica 1 1
2 16
Q. acutissima 1 4
2 42

0.40%**
0.7]%%*
0.76*

0.40***
0.67%**
0.71**

0.374%*
0.49*

0.50%* Y=32+4X +5X,
0.68%**

0.75%**
0.89%**

Y=542-3X,+9X;+8X,

Y=868-8X,-20X,+5X,

Y=291-9X,+10X,

Y=-413+17X,+34X,

Notes; ***: P < 0.01, **: P < 0.05, *: P < 0.1, No.: No.of independent variables in regression, 1 : Proportion of vssel
element in earlywood, 2 : Proportion of wood fiber in earlywood. 3 : Proportion of parenchyma cell in
earlywood, 4 : Proportion of ray in earlywood, 5 : Proportion of vessel element in latewood, 6 : Proportion of
wood fiber in latewood, 7 : Proportion of parenchyma cell in latewood, 8 : Proportion of ray in latewood
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Table 4. Coefficient of determination and regression equation in compression strength parallel to grain by size of
wood element.

Species NO. Independent Coefﬁc.lent. of Regression equations
variables determination

Quercus variabilis ] 19 (. 72%%x* Y=408 + 14 X3+ 1 X
3 19 18 0.83*2

Q. aliena I 17 0.90%** Y=954+16X,+10X;:-1X;+9X,
2 17 19 0.9]***
3 171913 0.93*
4 17191311 0.95*

Q. serrata | 19 0.92%** Y=1145+2X,,-12X3~-8Xs -7 X3 - 13 X9
2 19 18 0.95%**
3 1918 12 0.96**
4 19181213 0.97*
5 1918121315 0.98*#

Q. mongolica 1 19 0.80*** Y=404+3 X, -5X3-4X3+6Xy
2 19 11 0.91**x*
3 191113 0.93%*
4 19111318 0.95*

Q. acutissima 1 17 0.87** Y=-1985+2 X7
2 17 13 0.94%*

Notes; ***: P < 0.01, **: P < 0.05, *: P < 0.1
No.: No.of independent variables in regression, 9 : Radial diameter of pore in earlywood (#m), 10 : Tangential
diameter of pore in, 11 : Radial diameter of pore in latewood (#m), earlywood(#m), 12 : Tangential
diameter of pore in latewood(zm) 13 : Width of uniseriate ray (#zm). 14 : Height of uniseriate ray (#m), 15 :
Number of uniseriate ray per mm, 16 : Width of broad ray (#m). 17 : Length of wood fiber (#m), 18 :
Width of wood fiber (#m), 19 : Microfibril angle (), 20 : Number of pore per mm? in earlywood, 21 :
Number of pore per mm? in latewood
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Table 5. Coefficient of determination and regression equations in compression strength parallel to the grain by

anatomical characteristics.

. Independent Coefficient of . .
S NO. t
pecies O variables determination Regression equations

Quercus variabilis 1 19 0.72%** Y=825+12X;+10Xs-1X,7+4X
2 196 0.80*
3 1962 0.87*
4 196217 0.89*

Q. aliena 1 17 0.9]**x* Y=-841 + 7T X+ 1 X7 +4 X0~ 7 Xy
2 17 19 0.94*+%*
3 17196 0.95*
4 1719621 0.96*

Q. serrata 1 19 0.9 *** Y=12314+4X,;;- 14 X3-9X5-11X3 - 17 X
2 1918 0.95%**
3 191812 0.96**
4 19181213 0.97*
5 1918121315 0.98**

Q. mongolica 1 19 0.80*** Y=811+12X,,~1 X3+ 12X;3+9 X
2 1911 0.91%**
3 191117 0.93%=
4 19111718 0.95*

Q. acutissima 1 17 0.87** Y=-945+20X,+ 1 X5
2 1713 0.94%*
3 17134 0.98

Notes; ***: P < 0.01, **: P < 0.05, *: P < 0.1, see Table 3, 4.
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