E4Fg 27(1) : 9~17
Mokchae Konghak 27(1) : 9~17, 1999

IMALIR TB T2 39 siaty MAD HUTol B

2 & ¥°

The Relationship between Anatomical Characteristics
and Bending Strength in Major Species

of Korean Lepidobalanus '

Seung-Won Oh”

ABSTRACT

This study was carried out to get some basic information on mechanical properties of Korean
Lepidobalanus for the rational utilization of their woods. Five species of Quercus variabilis, Q. aliena,
Q. serrata, Q. mongolica, (. acutissima belonging to Lepidobalanus were investigated in this research.
Relationship of anatomical characteristics with bending strength was analyzed using stepwise regression
technique. All possible combination of 21 independent variables were regressed on bending strength.
The summarized results in this study were as follows:

1) In the proportion of wood structural elements, the most important factors on bending strength
appeared to be proportion of wood fiber in earlywood in Q. variabilis and (. serrate, proportion of
ray in earlywood in Q. aliena, proportion of vessel in earlywood in (. mongolica and proportion of
wood fiber in latewood in Q. acutissima, respectively.

2) In the other quantitative anatomical characteristics, the most important factors on bending strength
appeared to be number of pore per Imm’ in latewood in Q. variabilis, microfibril angle in Q. aliena
and Q. mongolica, length of wood fiber in Q. serrata and height of uniseriate ray in Q. acutissima,
respectively.
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Table 1. Description of sample trees

Scientific name Korean name D. B. H(Cm)  Ages(Year) Locality
Quercus variabilis Blume Gulchamnamoo 26 ~ 33 35 ~ 40 Buan, Chonbuk
Quercus aliena Blume Galchanamoo 25 ~ 32 30 ~ 38 Buan, Chonbuk

Quercus serrata  Thunb. Jolchamnamoo

27 ~ 33 31 ~ 38 Buan, Chonbuk

Quercus mongolica Fischer Singalnamoo

23 ~ 28 26 ~ 34 Buan, Chonbuk

Quercus acutissima Carruthers Sangsurinamoo

25 ~ 31 28 ~ 34 Buan, Chonbuk
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Table 2. Relationship of anatomical characteristics and bending strength along tangential direction by species

Factors \%t?;;l;;is alz%na sergzta mongt;lica acuti%sima
X1 41+7° 3676 36£5° 39£7° =7
X2 38%6° 397 39+6° 38%6° 35+4°
X3 7£2° 10+3° 9+3° 8x2° g=2°
X4 15+3° 16£3° 16%3° 15+3° 15£3°
X5 9£3° 9%2° 9+2° 9£2° 10+3*
X6 679" 67%9* 6719 669" 6418
X7 9£2° 9+2° 9+2° 9+2° 10£2°
X8 1613 1613 163" 16+3" 1613
X9 2601 24° 275%20° 271421° 284%27° 270£25°
X10 236123° 236124 231%220° 258+26° 232%22°
X11 72t 10° 70+9* 638" 617" 59+t8°
X12 517" 50£7% 507 46t 6™ 45t6°
X13 16t4° 17£3 164° 164" 164°
X14 287+26" 29327 301 +28™ 27726 308+29°
X15 12+2° 11%2° 11+2° 12+2° 12+3°
X16 267+23° 279127 267126 238+ 24° 262125
X17 1231+135% 1238 £137* 1240+ 140% 1209 112° 1257%120°
X18 1543 15£3° 15£3° 15+3° 15+3°
X19 18%4° 184" 18%3° 19t4" 17+3°
X20 gt2® 7£2% gt2® 9+2 742"
X21 21%3° 62=7 63£7" 664" 30£4°
Strength(kg/em’) 12801115 1278 £ 124 1259%119 1171108 1227£123

X1: Proportion of vessel element in earlywood
of wood fiber in earlywood
of parenchyma cell in earlywood

X2: Proportion
X3: Proportion
X4: Proportion
X5: Proportion
X6: Proportion
X7: Proportion
X8: Proportion

of ray in earlywood

of vessel element in latewood
of wood fiber in latewood
of parenchyma cell in latewood

of ray in latewood

X9: Radial diameter of pore in earlywood (¢m)
X10: Tangential diameter of pore in earlywood (um)  X21: Number of pore per mm’ in latewood
X11: Radial diameter of pore in latewood (m)

X12: Tangential diameter of pore in latewood (im)
X13: Width of uniseriate ray (4m)
X14: Height of uniseriate ray (im)

X15: Number of uniseriate ray per mm

X16: Width of broad ray (um)
X17: Length of wood fiber (um)
X18: Width of wood fiber (um)
X19: Microfibril angle (°)

X20: Number of pore per mm’ in eartywood
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Table 3. Coefficient of determination and regression equations in bending strength along tangential direction by

proportion of wood element

Species NO. Independent Coefficient of Regression
variables determination equations
1 2 0.80""
2 28 088"
Quercus .
bl 3 284 091 =340 + 1X; - 27 X5 + 56 Xat 60X
variabilis 5 g4 0.89
3 843 091
1 4 071"
Ql’fe’c“s 2 45 0.78" Y = 1448 - 24 X + 62 X4 - 44 Xs
atiena 3 451 0.82
Quercus 1 2 078" 6] 4 .
serrata 2 2 4 082" Y =16 A% 38 Xe
Quercus 1 ! 0.87" Y = 2902 - 47 X1
mongolica
Quercus 1 6 0.80™" _
- Y =-2225 +43 Xs + 44 X
acutissima 2 6 8 0.85 ¥ ¥

*¥x: P < 001, **: P <005, * P <0l

No.: No.of independent variables in regression
1: proportion of vessel 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 equations in bending strength along tangential direction by

quantitative anatomical features

Species NO. Independent coefficient of Regression
variables determination equations
Ouereus 1 21 088"
variabilis 1 21 12 0.92"‘ Y=527+7Xn+3Xu-23Xn
3 21 12 14 0.96
1 19 085"
o) 2 19 12 0.92™ ~
aliena 3 19 12 14 ogqr YT T Xut 2 X2 Xie - 22 X
4 19 12 14 16 096"
1 17 087"
0. 2 17 19 0.93™ ~
serrata 3 17 19 18 096 7 180-2 X+ 1 Xy - 56 Xis - 24 KXo
4 1719 18 9 097"
o) 1 19 0.95™ B
mongolica 2 19 17 097" Y= 4051 Xy - 29 X
1 14 0.83™
2 14 17 092"
3 14 17 20 095" Y =262-9Xo+3 X+ 1 Xig + 2 X
Q. 4 14 17 20 16 0.96 +2 X7 - 12 Xy
acutissima 5 14 17 20 16 13 0.97
6 14172016139 098"
% P < 001, **: P <005 *: P <0l
No.: No.of independent variables in regression
9: Radial diameter of pore in earlywood (um) 10: Tangential diameter of pore in earlywood(um)
11: Radial diameter of pore in latewood (um) 12: Tangential diameter of pore in latewood(um)
13: Width of uniseriate ray (um) 14: Height of uniseriate ray (um) per mm
15: Number of uniseriate ray 16: Width of broad ray (um)
17; Length of wood fiber (um) 18: Width of wood fiber (um)
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 bending strength to the tangential direction by

anatomical characteristics

Species NO. Independent coefficient of Regression
variables determination equations

1 21 0.88""

2 21 14 092"
Quercus 3 21 14 12 096" Y =1802-22 X +6 Xz + 2 Xus
variabilis 4 2114 121 097" - 37 Xa - 14 Xa

5 211412120 0.98"

1 19 085"

2 19 12 0.92""

3 19 12 14 094" Y = 1968 - 32 Xo - 14 Xs + 2 Xus
0. 4 19 12 14 16 096" =91 Xis + 5 Xis - 30 Xu
aliena 5 191214 16 5 0.97

6 191214165 2 0.98

7 1912141652 15 0.98

1 17 087"

2 17 18 093"
0. 3 17 18 19 096" Y=1331-14X+17 X -1 Xuo
serrata 4 171819 7 098" +1 X7 - 30 Xig - 39 Xio

5 17181973 0.98"

6 171819 73 10 0.99

1 19 095"

2 19 17 097"
0 3 1917 2 0.97 Y =105 + 11 X2 + 16 X3 - 8 Xs
mongolica 4 191723 0.99" +1 Xi7 - 19 Xuo

5 1917235 0.99"

1 14 083"

2 14 17 092"
0. 3 14 17 8 095"
acutissima 4 141785 0.96 Y =281-63Xs+7Xs-3Xo

5 14178513 0.97 +48 X3+ 1 Xua - 1 Xi7

6 141785139 0.98"

% D < (0], **: P <005, * P <01 Legend ; see Table 3, 4

o) gAawa A7, ZAIFE microfibril BAHZ
wA BEe AANE FA, EFUTE BAARF dol
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o 244 o] $o2 vE,

3.3 siFeA S4of me HUE
BA #3 dpsy FYs2d vgn 278

T ARy E4o] AR JFE vAE A
g 7] Astel stepwisedALE TF 3T
BEME A3 Table 59 2th

Ry EAF £34 E4xd 9F%E A
Z g 0lA= Table 504 BE uiel o] FFYFEE
1 mm’% WA FEF Fo vl wARAY Fol
BRHUEE microfibrildAZt s T B FAW

g 47, ERYRE TAS Dol 34% I A7
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