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Shinsaku Naxacawa : Variation in Spiral Grain of Akamatsu
(Pinus densiflora SieL. et Zucc.)
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Tablel. # #H K o # =
Sample trees.
EE #1 Locality i Jt  Tohoku
_ Wow | # ow | M o E ey | mer | BTRE ] gy
&t No. Age Height height Clear Degree of P g;cglrgz::lrge Stem
Tree No. (H) dla(rrﬁe)ter length fullbody length volume
vean) | (m) (cm) (m) (H/D) @ (m3)
3 58 19, 80 33.2 12,85 59.6 64.9 1,1751
22 60 17. 40 25.6 10, 80 68.0 62,1 0. 6310
24 59 17,80 24,9 11, 40 71.5 64,0 0, 5747
28 58 17.20 15,9 13.75 108, 2 79.9 0. 2354
35 59 17,08 29.3 9.95 58,3 58.3 0.7455
39 58 17,12 25,1 10, 35 68, 2 60, 5 0, 5376
55 59 18, 50 22.9 9.60 80.8 51.9 0. 4940
94 59 18,70 27,3 10, 30 68,5 55,1 0.7156
102 58 17,65 25,7 8.45 68,7 47,9 0. 4958
114 58 18, 50 18,8 12,75 98, 4 68,9 0. 3315
116 58 20,05 27,4 12,00 73.2 59.9 0, 6995
119 60 20.10 25,7 11,65 78,2 58,0 0, 6499
129 60 20,13 20.7 14, 40 97.2 71,5 0. 3934
173 57 18. 25 30. 3 13.15 60. 2 72,1 0. 8449
189 58 18,87 28.6 12,20 66,0 64,7 0. 8395
199 62 20,95 39.9 11,30 52,5 54,0 1. 6703
213 57 17,06 17,2 12,40 99.2 72,7 0,2773
214 60 17.25 17.1 13, 50 100.9 78,3 0, 2885
215 60 19,25 18.8 12,65 102, 4 65.7 0, 3553
224 57 18, 86 21,8 11,65 86.5 61.8 0. 4816
256 60 18.63 18.5 11,20 100.7 60. 1 0.3193
269 58 17,35 22,7 10, 35 76.4 59.7 0, 4880
273 59 18, 30 23,5 12,55 77,9 68,6 0, 5010
276 59 17.80 24,3 12, 60 73.3 70,8 0, 5169
277 59 18,10 29,0 8, 40 62,4 46, 4 0.7973
291 59 17.97 18,6 11,35 96.6 63.2 0. 3259
318 55 19.95 33.0 13.70 60,5 68,7 1. 0606
359 53 17,42 25,0 11,10 69.7 156.9 0. 5785
384 59 20,70 34,3 12,25 60, 3 59,2 1,1913
390 60 17.83 24.3 11,80 73.4 66,2 0. 5587
396 59 16.25 25.1 11,35 64,7 69.8 00,1917
398 59 17,94 19.3 11.54 93.0 64.3 0. 3508
405 59 18, 45 28,6 12,00 64,5 65.0 0.7895
Max. 62 20, 95 39.9 14,40 108.2 156, 9 1. 6703
Av. 58.6 18, 40 24,9 11.68 77.0 66, 4 0, 6092
Min, 53 16,25 15.9 8, 40 52.5 46, 4 0,1917
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womlw om | B Ewrw | mwn | KT
&t No. Age Height height. Clear Degree of P g;‘cgﬁt:rge Stem
Tree No. (H) dla(n];e)ter length fullbody length volume
(vear) | (m) (cm) (m) (H/D) %) (m¥)
13 64 18, 45 27,3 10, 80 67,6 58.5 0. 4395
17 52 19,90 27.5 13. 40 72.4 67,3 0.5118
21 53 18.80 26,7 12, 40 70.4 66,0 0. 5249
23 51 19. 00 18,5 13.20 102.7 69.5 0. 2623
31 51 18.10 18,5 13,50 97.8 74,6 0. 2540
44 53 22,95 25,7 17.70 89, 3 77.1 0. 5446
45 52 23.55 27.5 15,85 85.6 67.3 0. 6311
58 58 21,00 17.1 15, 50 122, 8 73.8 0. 2450
66 56 22,76 28.1 16,90 81,0 74.3 0. 5817
67 53 21,90 28.7 15,20 76.3 69, 4 0, 5822
115 60 20, 30 27.9 14,90 72,8 73.4 0.5123
166 59 18.76 16.0 12,15 117.3 64,8 0.1878
179 59 23.15 35.5 15,00 65,2 64,8 0, 9457
185 51 19,85 20.9 13,70 95.0 69.0 0. 2910
207 54 20, 60 29.3 13,20 70.3 64,1 0. 6060
217 50 18.70 19.6 14,10 95, 4 75.4 0, 3128
230 51 17,20 17,1 13, 80 100. 6 80.2 0, 1941
233 53 16, 35 13.7 11,80 119.3 72,2 0.1364
242 53 18.10 28,9 10, 90 62,6 60, 2 0. 5230
255 53 15,82 23.8 10, 40 66,5 65.7 0, 2957
259 53 14,00 24,1 8,15 38.1 58.2 0.2933
267 50 15. 50 16, 2 8,70 95,7 56,1 0, 1840
281 54 15,90 16,9 11,40 94,1 71.7 0.1741
289 52 18,93 23.6 12,50 80.2 66,0 0. 4036
305 56 21, 40 25,4 16.70 84,3 78.0 0, 4664
315 53 20,00 23.0 14, 60 87.0 73.0 0, 3940
343 52 19, 50 15,1 15,10 129.1 77,4 0.1903
353 51 21, 47 24,0 17,65 89.5 82.2 0, 4346
379 53 19. 16 16,3 16,00 117.5 83.5 0. 2017
409 59 18,30 27,9 11,90 65.6 65,0 0. 4547
429 59 18,10 15, 4 15,10 117.5 83. 4 0. 1619
Max. 64 23.55 35.5 17,70 129.1 83.5 0, 9457
Av. 54,1 19,28 22.8 13.62 88,7 70,4 0. 3852
Min. 50 14,00 15,4 8.15 65.2 56. 1 0, 1364
wm OB
Total
Max. 64 23.55 39.9 17,70 129,1 156, 9 1,6703
Av. 56, 4 18,82 23.9 12, 62 82.6 68,3 0. 5007
Min. 50 14, 00 15.4 8.15 52.5 46, 4 0. 1364
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Slope of grain
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Table 2. EE~OHEHMEMNEOER L ZHICE T BVEK
Slope of grain on sample trees and suitability for structural
timber based on spirality.
£ s b
wiemgt | Toack | B Sowm | R mep
Eo%Zg | K---BE | & I?Iﬁo K| A R Appegfrance G | BERE | mgme T
Grade of | Locality " Maximum| maximum | 22Y6T28€ | Standard Suitability
slope of | TShoku | Tree No.| slope of | slope of :ﬂ SOlutii deviation C.v. t fotr 1
grain or grain |grain (ring pe, o structura
Kansai number grain timber
from pith)
@ T 114 5.0 3 1.7 1.8 108.8 ®
” K 166 — 4,7 39 2.1 1.3 60. 6 ©
” ” 259 5.0 1 1.4 0.5 33.3 ©
A T 28 4,5 5 2.4 1.0 44,0
” ” 116 7.0 8 4,3 1.2 26,6
” ” 189 7.0 5 2.7 2.1 78.9
” ” 213 7,0 3 4,2 1.1 25,4
” ” 215 6.5 1 4.1 1.1 27.4
” ” 256 7.0 1 5.4 0.7 12,9
” ” 398 6.2 2 2.6 1.4 51.8
” K 115 6.0 6 2.4 1.8 74,7
” ” 217 5.3 3 2.9 1.5 49,7
” ” 429 5.7 1 3.1 1.2 37.5
B T 3 8.2 6 5.1 1.5 30.0
” ” 35 10.0 24 6.4 2,5 38.6
” ” 39 8.7 30 5.9 1.4 24,4
” ” 55 9.5 2 3.9 1,8 49,3
” ” 102 .0 33 6.5 0.8 12,7
” ” 119 8.8 3 3.1 2,3 73,6
” ” 214 10,0 1 5.6 2.1 37.3
” ” 224 8.0 37 5.7 1.2 20.2
” ” 269 9.0 1 4,3 2.5 58.7
” ” 276 9.4 2 4.3 2.0 47,2
” ” 318 8.6 7 3.4 2.6 77.0
” ” 384 9.4 2 5.9 1.3 21.7
” ” 390 10,0 2 5.9 1.6 27.8
” ” 405 7.9 41 5.5 1.3 23.2
” K 21 8.5 2 6.6 1.7 25.5
” ” 23 8.7 2 3.6 2,4 67.2
” ” 44 9.0 35 4.6 2.5 53.0
” ” 45 8.5 30 2.6 2.0 76,5
” ” 58 8.3 6 3.9 2.3 60,9
” ” 185 - 7.2 30 3.7 2.7 73.8
” ” 230 9,3 9 7.4 0.7 10.0
” ” 233 8.7 1 2.4 2.0 83.0
” ” 255 9.7 31 5.6 2.2 39.3
” ” 281 7.2 6.0 0.7 12,4
” ” 289 7.1 4,1 1.5 37.5
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Table 2. (-o-3%) (Continued)

. XA
wiesy | ToRk | | B |omm | LEE | e
EoZKk | KB | 4t 3 K | 8 # E |Appearance (s HE) B LEE N
G Locality No. . of Average Suitability
rade of 3 Maximum| maximum | -, o & Standard C.V. for
slope of | Tdhoku | Tree No. | slope of | slope of slope of deviation structural
grain or grain [grain (ring s imbe
Kansai number grain timber
from pith)
B K 305 7.7 12 3.6 2,0 55,2
” " 343 10.0 1 3.3 2.3 70.5
” ” 379 8.2 7 2,7 2.4 87,9
” ” 409 8,7 1 4,8 1.8 38. 4
C T 22 12.4 12 10, 4 1.5 14,6
” ” 24 11,2 2 5.7 1.8 30.7
” ” 94 12,5 13 10,1 1.6 16.1
” ” 129 11,0 3 3.3 2.5 77.8
” ” 173 11,7 4 8.1 1.3 16.5
” ” 199 10,2 9 5.6 3.1 55,8
” ” 273 11.9 1 6.5 3.1 48,1
” ” 277 12,0 46 8.5 1.7 20.9
” ” 291 10.2 2 7.2 1.5 20.7
” ” 359 14,2 45 6.4 3.1 48,9
» K 13 —10.5 41 4.6 2,9 63. 4
” ” 31 13.3 4 5.4 3.2 58,2
” ” 66 13.0 36 6.4 3.0 47.2
” ” 179 10,7 2 3.5 2,9 82.9
” ” 207 12,9 2 3.7 2.8 75.4
” ” 242 10.3 1 3.3 2.3 99.6
” ” 267 10,7 3 3.8 3.4 90, 4
” ” 315 12,0 6 9.5 1.4 14,5
” ” 353 12,9 2 7.9 2.8 35. 4
D ” 17 16.8 29 4.1 3.4 80,9
” ” 67 17,1 45 7.4 3.6 49,1
& & I AMax. 17.1 46 10. 4 3.6
Total EHAv. 9.3 12.0 4.9
63 /\Min. .5 1 1. 0.5 3
&) x BHEEMEOSH
+ Grade of slope of grain.
% K BEREEEHE SEISHGE AR WEHH~0&E Y WAL ER D)
Grade Maximum Average Suitability_ for Direction of .
slope of grain slope of grain structural timber slope of grain
® 1st ~5.0% ~2.2% ® S Grain-(+)
A ?2nd ~7.0 2.3%~ Z Grain---- (=)
B 3rd 7.1~10.0 —
C 4th 10.1~15.0 —
D 5th 15.1%~ —
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Relation between the slope of grain on surface of beams and
the amount of twist in beams on Akamatsu.
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Variation in the Spiral Grain of Akamatsu (Pinus densiflora SIEB. et ZUCC.)
Sinsaku Naxacawa®

Summary

The amount of spiral grain is one of the most important factors influencing the quality
of structural lumber from Akamatsu (Pinus densiflora Sis. et Zucc.). A close correlation is
found between the amount of grain slope, and the warp and twist that occurs as timber dries.
The greater degree of spiral grain is the major cause of degrade in saw logs, especially for
a structural lumber.

The spiral grain within a stem varies from the pith to the periphery (in this examination,
the specimen was split on one cross section through the basic line, and measured the distances
from it to the split line and then the spole of grain was culculated as the value of percentage
the ratio of the distance to the length of the axial direction of the specimen)., The spriral
grain, in most samples, shows on S-slope near the pith that increases toward the periphery,

The maximum slope of grain ranged from 4.7 to 17.1 per cent (average value 9.4 per cent),
which was found in up to the tenth grouth ring from the pith in about 80 per cent of the
samples. The maximum slope of grain is regarded as a representative value for sample trees,
because the correlation is significant at the 1.0 per cent level between the maximum and
average value (absolute value) of spiral grain.

The spiral patterns found from the pith to the periphery on 63 sample trees were classified
into five types.

According to this observation, about 60 per cent of the samples showed the pattern vary-
ing within the range of S-slope; about 35 per cent of them showed the patterns changing from
the S-slope around the pith (11th to 44th ring from pith) to the Z-slope or some of them from
Z-slope to S-slope repeatedly; about 5 per cent of them showed almost straight grain, with
the maximum slope of grain less than 5 per cent. This appears up to several rings from pith.

Therefore, high possibility is expected to select at the very young stage the pine trees
with a lesser degree of spirality which will produce timbers with the least warp and twist

suitable for structural uses.
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