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Variation of Material Properties of
Korean Red Pine of Superior Families'
- Tracheid Length, Microfibril Angle, Resin Canal and Specific Gravity -
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ABSTRACTS

The quality of wood is largely depend on the characteristics of xylem tissue and their variation. They
may include tracheid length, microfibril angle, distribution and amount of resin canal, as well as specific
gravity as indicator of material properties. In this study, variation of these elements between and within
30 superior families of Pinus densifloa in progeny test forest were examined and the results are as follows;
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In terms of elongation ratio of tracheid length which is less than 1%, the sample tree showed a

transition to matured wood after 13 years particularly in Kangwon 25, 30, 90, 56 and Chungnam 4

families. The average specific gravity were from 0.35 to 0.49, and differences between the families

were significant. Number of transverse resin canal per unit area were also found to be significant

between the families. The microfibril angles measured at 15th ring number ranged from 0.9 degree to

28.6 degree.

More studies are necessary to tell whether these variation is inherited by gemetic or individual

characteristic. However it would be desirable that these elements be considered as key elements in the

early stage of selection process of superior tree to ensure good quality of wood production in future.
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Table 1. Average ring width of sample families.

Family No. Average ring width  Family = Average ring width  Family  Average ring width

(mm) No. (mm) No. (mm)
K*7 445 K74 4.51 K85 5.10
K22 4.48 K75 3.83 K86 4.54
K26 4.70 K76 470 K87 3.73
K30 4.89 K78 4.62 K88 447
K56 4.88 K79 472 K89 423
K57 4.01 K80 4.39 K90 425
K70 4.59 K81 4.10 KB*49 425
K71 4.67 K82 426 KB50 4.08
K72 3.90 K83 4.86 CN*4 3.27
K73 443 K84 440 CN5 4.32

K, KB and CN indicate Kangwon, Kyeongbuk and Chungnam, respectively.
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Table 2. Average trachied length by families.

T 7HAE 71244 Hol

Family No.. Trachied length Family No. Trachied length Family No. Trachied length
(mm) (mm) (mm)
K7 2.50 K74 2.89 K85 2.74
K22 2.70 K75 272 K86 2.54
K26 2.29 K76 2.84 K87 2.76
K30 2.55 K78 2.97 K88 2.63
K56 275 K79 273 K89 2.69
K57 2.79 K80 2.79 K90 2.64
K70 242 K81 2.68 KB49 2.79
K71 271 K82 2.59 KB50 255
K72 2.56 K83 259 CN4 2.86
K73 2.75 K84 2.55 CN5 2.88
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Figure 1. Variations of tracheid length from pith
to bark.
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Figure 2. Variations of specific gravity from pith
to bark.
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Table 3. Average specific gravity by families.

Family No.  specific gravity Family No.  specific gravity =~ Family No.  specific gravity
K7 0.39 K74 0.38 K85 0.46
K22 0.39 K75 0.39 K86 0.42
K26 0.35 K76 0.44 K87 0.40
K30 041 K78 0.48 K88 0.36
K56 0.39 K79 041 K89 043
K57 0.49 K80 0.47 K90 0.39
K70 0.38 K81 0.47 KB49 - 039
K71 0.40 K82 040 KB50 0.37
K72 0.39 K83 0.41 CN4 0.38
K73 0.39 K84 043 CN5 0.43
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Table 4. Numbers of transverse resin canal per mm’.

Family No.  number per mm’ Family No. number per mm’ Family No. number per mm’
K30 147 K76 1.38 K86 1.70
K56 1.42 K78 152 K87 1.38
K57 1.18 K79 11 K88 145
K70 144 K80 133 K89 124
K71 1.38 K81 1.65 K90 1.23
K72 142 K82 1.66 KB49 1.52
K73 1.27 K83 1.70 KB50 1.52
K74 1.28 K84 1.48 CN4 1.25
K75 1.24 K85 1.41 CN5 124
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Table 5. Average microfibril angle(MFA) by families.

Family No. MFA Family No. MFA Family No. MFA
K30 12.8 K76 179 K86 215
K56 189 K78 229 K87 18.6
K57 20.5 K79 230 K88 243
K70 230 K80 212 K89 19.8
K71 20.5 K81 224 K90 232
K72 18.5 K82 16.1 KB49 19.3
K73 12.8 K83 18.15 KB50 25.7
K74 2.0 K84 254 CN4 28.6
K75 28.5 K85 226 CN5 23.2
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