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Variation of Microfibril Angle Within Stems of Three
Commercial Softwoods Grown in Korea
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ABSTRACT

Radial and axial variations of microfibril angle (MFA) within stems of three commercial
softwoods (Pinus densiflora, Pinus koraiensis and Pinus rigida) grown in Korea were examined
by iodine crystal deposition method. The average MFA were 164° in Pinus densiflora, 144, in
Pinus koraiensis, and 262° in Pinus rigida, respectively. The MFA in earlywood and latewood
decreased with age to about 15~20 years, and then remained almost constant. The MFA of
latewood was slightly smaller than that of earlywood. The MFA in the three species was a little
smaller at the base of stem and decreased slightly with increasing tree height, but no significant
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difference by height was identified only in earlywood of Pinus rigida. Consequently, it was
considered that the MFA could be an useful index for identifying juvenile wood and adult wood
of Pinus densiflora, Pinus. koraiensis and Pinus rigida.

Keywords: microfibril angle (MFA), iodine crystal deposition, Pinus densiflora, Pinus koraiensis,
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Table 1. Sample trees

Species Tree age Height (m) DBH* (cm) Locality
Pinus densiflora S. et Z 47 135 47
Pinus koraiensis S. et Z 35 135 35 Chuncheon, Korea
Pinus rigida Mill 34 115 24

* Diameter at breast height

(D Adult wood of P /eormemzs (e) Juvenile wood of P. rigida
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Table 2. Mean microfibril angle at each height of sample trees

Microfibril Angle

P, densifiora P, koraiensis P, rigida

earlywood latewood ttest  earlywood latewood — ttest earlywood latewood — t-test
02m 235 452 215 39 933 170 +48 168 48 067 278 B33 272 37 252
12m 183 49 165 33 100" 146 20 155 23 274 271 21 269 29 018
32m 183 #42 163 A1 895" 153 28 135 20 003 257 37 238 Al 202
52m 177 23 164 B34 419" 134 21 1B6 9 091 235 22 217 24 222
72m 116 28 130 22 252 145 29 158 £7 263 274 29 225 28 0615
92m 179 433 164 22 349" 132 +7 115 £25 021 303 21 257 29 406"
112m 167 0 133 £25 816" 128 8 140 48 -137 332 56 238 26 304

Mean 17.7434 162429 14.4+14

279431 245+21

* P< 00005, * P< 0005, ** P<0.05
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Table 3. Mean microfibril angle by position in the sample trees

MFA (Degree)

P, densiflora t-test P, koraiensis

I-test P, rigida I-test

JW vs AW 201+ 19 184 + 12 4864 157 +16 136 + 10  4764"* 269 +19 247 +02 3908
EW vs LW 177 + 34 1601 + 29 2413 144+ 14 143 +28 -0913 279 +31 245+21 3670

Mean 164 + 11 144 + 005

262 + 26

JW: Juvenile wood, AW: Adult wood, EW: Earlywood, LW: Latewood

* P< 00005, ™ P< 0005, ** P<0.05
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