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FBLH HAMBEHIIB LI TIAR
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oo &= ed I M RY
W OB OA R B OE -

N7V RBEORERF TN TWEDE, FELERBMEDO—2L L TE Y BFSh, BHE, L0
THRi% 500,000ha, FFEIX 24,161,000ms Tz o LTV 57,

ZOERI, LbEECRTSHEHOBEREDR S 2 BBRECT ERVD, H£4, §9 60,000ha Tk
LEFHEMAEZ b TED, SEVIRE, 2F, b/ 3o BEERAMEEE LTRETDC LI5S
RILAHITL VN,

TRV LT, £ORMAEERIIEM, 1,039,000m3 BEL O THh, Z0O@ELLH5ILAME
LTORA Gk, iR, BRBAL) W04, SLARSTEAZ LD LTEY, ThitdrbosT,
REM, TTAMLECHLVWEEZHRTOLECEELN TS,

=%, h7<IMBERPOAME LTRELDTURGED DL LT, TOHREIVWHLUS LLHIN
TNTHY, TOZLEIE, »F=YMBBOBREMC BRTHE, BEMAAREOERMEEL Tk
ERWHEERL, e, RERP IV L > TRESINSERKS OMBBREEN & LAYty
5T LEEZNL, HEHN <Y RBILMEAOLERII—oOMBELRIZRLTVH 2R,

ZOHFIYMOELEORE L LT, BRICEIESEVRLTHRORAE ST TV 52, Th
COVTREDERLZHELHPE LATEFRITFLAERL, 3R, - EHRBOLFHEN Sh T
Wit T &,

LEdisT, #5<=oMORREREY R IE S DY, TORAMGMEOERERIIOWT, HEAHLTE
L, ThiEdESVT, ELWMEFME RIS 2L, YEETLECK>TL %, £/, TOE
BT ALERE2 2592k TIE, TOMECEEYBLTVEIR, FitkITRGIZOWT
OFEEHERILID, HEEZEELS WAL L OEGOREERERTHC ENABELLE-TL 5,

ARAERZDO LS HERTHE SN DD TH A, TOEERAECHI> TIREL TERETOME
COVWTHBEHICERY ELDER Lo bDTH 5,

ZORAEOLE, EFICHic- TR ABESE, PTARKIAMRE EH RAMBRO JihEr
%, BIEAS LOCHEMORMIC oW T, EREREFHARREIE K, FRENBERES MK
BIUFERBBRBOS « D TEBR 2o, i, BT HRHEEMCTHI - TIAMEBWENAE

(1) AHEHRBE - HFEEL (2)(3)(4) AHEHREHEAE -_MREER
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EEARHE, LRMEEEFR H MES-MRSEBREEOHROTH NS -7,
i, thboFaiw LTEL#ERE LRV,
1. REHOEER

vvyawh <y (Larix leptolepis Gorn.) OREFEHILEML LT, EHENDLAEKRBEN,
KFIEARNOERIE R E U, BHAOC L5 2SR BE Lz, & OFEHICEES 0.2~0.3ha
® plot %Y, WS FAER S IR -7, TOENE Table | DKV TH5,

Table 1. # & # o B &
Sampling plot.

- # Plot A Plot B
o ERREFRAFAMN ERREMNAFAM
Situation APIEBHRI2L VHKBE KFAEAHK 115 & HRPE
Daimon district, National | Daimon district, National
forest of Nagano pref. forest of Nagano pref.
- ; = NE = ® &
AV N - SE #&
Slope of stand Southeast slope, gentle gcéx;;heast slope, rather
_ % % B K + NI TR
Soil condition Andesite, loam Andesite, loam
40 k=2 % 57 4 4
Tree age 40 years of age 57 years of age
oA OB 86074/ha 4094</ha
ytugllge;igiltgﬁifing 860 trees per hectare 409 trees per hectare

o 2#s (Plot A XU Plot B) 1440, EHEEL TV B RE—&HOHIRNTHEEBD Z LR 5KS
DB SHE Lichs, FEEISTg s & K NEOBEMER EBPIR DRI TkD, Lid-T, #
ERROBITC Bz > TE, KA, FHORES 2HRZEOVTOREFL LTRIBRLI 5% 2
otz TRBOMHIGEEEZRIT LT, COREHRE LA LCOMMEROD LTI T 5 diTid,
B, BB OFAEEHORRE Eichidabizyv,

2. HEEKROEER

Plot NDILAD 5B, EELE 10cm LLED L DIT2WT, MMEAE DF vz random sampling %
kZivy, A-plot 10374, B-plot 113D AZ EE L. %Eéhkﬁt?ﬁt*bﬁiﬁ, ﬂﬁj‘ﬁiﬁﬁ, L5
TE, BHHE, BEMEAR L Table 2 KL Lz,

AR E DI BIREIL, EXAD»SHES.3m OHK%E 37D THREKL, FAME L ORMELEC
XoT, 1%E, 2%E, 3FEL LTRRI LA, R LBBAAKIIAE 663 AR THB2, L0Ib,
ARARAVI* 1< X 5 EH D ARY %35 275 7230RORKIC OV THERICE D £ L5 FET, 20
BEZHD DRI LTz, ’

* CORBHRIC LB HAMICOVTIE, BENOHBEOLEB 2 BN T 5 TETHY, ZOBRITOWT
RHRTIRY £ L0 5,
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Table 2. f# & X o # =
Sample trees.
Plot A .
s T D BRAEE R
B P D mpommems T w6 s TR & xR W QIR W B) Degree of grain
Sample | Hei ht‘Breqst- Pti?:?:f ii?:rgf . _M%Qé;s_
tree Nof 1 |yael£| Clear IDesree cicar ° Jranch [HEEhE, [A0€1e 1 % peire of
ter body ength| volume sweep | sweep gé?m grg}n i

(m)] (em) (m) %) %) (m) ”;’gg‘ “‘Eg%“
2l 15.9 23 5.4 69.1]  34.0 6.0 S 4.3
4 18.5 34 2.3 54.4  12.4] 15.1 ” 2.5
12l 15.9 23 5.4/ 69.1] 34,0 8.3 ” 3.5
15| 16.8 21 7.9 80.0] 47.0 6.7 ” 1.5
19 17.1 19 8.5  90.0] 49.7 8.6 ” 0.7
200  18.9 21 7.9 80.0| 47.0, 10.0 ” 1.1
22 17.0 21 8.8/ 81.0] 5.8 6.6 ” 1.7
24 17,1 200 12.00 855  70.2 3.4 ” 1.1
25| 18.5 24/ 10.3  77.1] 55.7 7.6 ” 2.1
29 20.0 28]  11.0 71.4 55.0 7.6 ” 3.2
33 19.0 29 9.0]  65.5 47.4 9.1 ” 3.4
34 18.0 23 9.3 98.3 5.7 6.4 ” 2.5
36 18.3 30 9.3 61.0 50.8 8.5 ” 1.5
40  16.8 21 9.4/  80.00 56.0 4.5 ” 0.7
45 17,1 26 9.1  65.8  53.2| 10.1 ” 2.5
47| 14.9 20 8.2l 74.5 55.0 10.6 ” 1.9
50| 16.6 21 8.1 79.0, 48.8] 14.3 ” 1.5
52f  17.5 24 10.5 72.9| 60,0 14.8 ” 0.2
571 22.1 21 9.6/ 105.2  43.4 7.1 ” 0.3
59|  16.9 20| 10.2)  84.5| 60.4] 14,2 ” 4.0
62  18.5 26 7.7 71.2]  41.6] 11.6 ” 2.1
65  16.6 25 2.7  66.4 16,3  16.3 ” 1.1
74 17.1 26 8.8 65.8 5.5 7.3 ” 3.2
76| 16,6 20 7.5  83.0] 45,2 8.6 ” 1.9
79  15.1 21 6.3 71.9] 4l.7]  23.9 ” 1.5
82  18.0 29 7.3 62.1] 40,6, 13.5 ” 2.3
83  18.8 25 9.71  75.2 51,6 7.8 ” 3.5
85  16.0 21 7.7 76,2  48.1 10,2 ” 1.8
89  17.5 23 7.8 76,1  44.¢ 8.4 ” 3.6
95|  16.8 21 9.1 80.0] 54.2 6.4 ” 1.4
9|  18.0 24  11.4 75.0] 63.3 6.1 ” 1.1
100]  16.8 22 9.4  76.4 56.0 7.9 » 1.9
102 15.8 22 8.1 71.8 5.3 7.9 ” 0.8
103]  16.8 23 6.9 73.0 411 9.6 ” 2.4
1100  15.2 21 8.3| 72.4 54.6 8.6 ” 2.8
116  19.6 28 7.3 70.0] 37.2 7.6 » 3.2
117 14.2 20 7.0l 7100 49,3 11.2 ” 1.7
121 16.5 27 6.0f 61.1 36,4 15.8 ” 1.6
123 17.6 23 7.7|  76.5  43.8 10,0 ” 1.7
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Table 2. (->-3%) (Continued)

. . ‘ P Dl 7T

SR T mwmmms T E w4 ) 0 QR @ ) Degree of grain
. Breast- ) Percen- (Percen- surface of legs

oon R, T8 | height! Clear | Degree 28° of | ta8¢ ofiyeignt langle | FE | ZBE -

- diame- |length | of full-" =" .\ 050~ lof butt-of butt- YPe ofj Jegree of

ter body g sweep | sweep [gi}'amt_ grgil?ec tion

(m)|  (em)| (m) )| %) (cm) e Com)
127 16.8 22 8.3 76,4 49.4 7,2 S 1.9
130 20. 3] 25 8.3 81.2 40,9 13.0 ” 2.1
137 17.5 26 10.8 67,3 61.7 8.0 ” 2.6
141 17.1 29 6.3 59. 0 36.8 18.9 " L1
142 16. 0| 26 6.5 61, 5 40, 6 23,9 ” 3.0
154 16.0 24 8.0 66, 7 50, 0 7.3 ” 2.6
157 15.3 22 8.6 69, 5| 56.2 9.4 ” 1.3
159 17, 4 21 7.9 82.9 45, 4 14,1 ” 0.4
160 18.1 21 11.1 86, 2 61,8 2.5 ” 0.3
166 18.5 29 10. 0] 63. 8| 54.1 8.7 ” 1.0
170 17.9 21 10.5 85. 2| 58.7 2.4 ” 1.6
171 19.7 30 9.0 65, 7 45,7 2.1 ” 1.9
"173 19.5 27 9.9 72,2 50. 8 7.8 ” 1.7
174 18.0 27 8.1 66.7 45,0 8.5 ¥/ 1.7
176 15,2 20 6.0 76.0 39.5 10,2 ” 1.3
184 15,2 23 5.8 66, 1 38,2 9.8 S 0.7
188] 16.0 22 8.5 72,7 53.1 5.8 ” 2.9
189, 17,0 25 9.0 68. 0 52,9 10. 4 ” 2.0
191 15, 0 21 5.7 71,4 38. 0] 9.7 ” 1.6
193] 16, 8 20 7.0 84,0 41.7 8.8 ” 2.3
196 15.8 23 6.8 68,7 43,0 9.2 ” 2.6
197 18.0 23 7.7 78,3 42,8 7.0 ” 2.3
198 18, 0] 24 11.4 75, 0] 63. 3| 5. 4 ” 3.1
199 17,0 26 5.8 65, 4 34,1 8.1 ” 0.5
201 18. 0] 25 6.7 72,0 37.2 7,0 ” 2.6
206 18.9 31 7.7 61,0 40,7 8.5 ” 3.5
208 15.7 20] 7.9 78, 5] 47.8 15.2 ” 1.3
209 15.8 21 7.9 75,2 50, 0] 6.2 ” 1.6
211 17,3 24 8.1 72,1 46, 8 9.4 ” 2.6
212 17.5 25 8,7 70, 0] 49,7 7.4 ” 1.2
215 15.0 22 4.6 68, 2 30,7 9.4 ” 3.0
216 17.5 28 6.2 62, 5| 35. 4 12,8 ” 2.2
217 15, 5 20 4,7 77, 5] 30.3 10, 2| ” 11
219 15, 0 27 7.0 55. 6 46,7 10. 8 ” 4.1
222 18.2 21 10.9 86, 7 59. 9 S. 4 ” 1.7
225 17,3 22 9.7 78. 6 56, 1 5,1 ” 2.3
232 16,3 23 7,7 70,9 47,2 7.5 ” 1.1
235 15.1 21 8.4 71,9 55, 6 7.6 ” 4.7
237 17,4 23 8.5 75,7 48,9 5.9 ” 3.5
238, 16. 0] 20| 10, 2 80,0 63.8 3.9 ” - 0.6
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Table 2. (->-3%) (Continued)

~ _ MEOHMEER
SR L mwmEEn T EpE s s Tk g k(R B DR i ) Degree of grain
. Breast- Percen- |Percen- surface of logs
?é?pg’]%, Height height| Clear |Degree c%gagf of bt;gnec}?f Height |Angle T75|'EJ fDﬁf’&iA ]
diame- | length | of full\“IZ0 } PIEICE lof butt-jof butt-Type of Degree of
tey body SWEED,| SWeep gir?ect- grgilrflection
(m) (em)] (m) %) (%) (cm) o Com)

241 151 20 7.7 75.1] 510 8.5 S 2.4

243 16,5 22 9.2l 75.0 55.8 6.4 ” 3.5

244] 19,1 28 16|  68.2  60.7l 6.1 ” 1.8

245 18,5 23 9.6/  80.4  51.9 6.6 ” 1.0

2471 17,0 23 8.0 73.9  47.1 7.9 ” 0.2

249 17,2 28] 9.5 6.4 552 9.0 " 1.7

2511 17,0 21 10.6] 810 62.4 4.0 z 1.3

254 16,3 20 9.6/ 81.5  58.9 3.3 S 1.4

257 19,7 24 8.9 821 45.2 6.0 ” 1.6

259 17,0 20 9.3 85.0 54.7 8.0 ” 1.6

260 15,7 23 6.6 68.3 42,0 11.7 ” 2.4

263 15,1 20 5.00  75.1]  33.1 6.6 ” 1.6

264 181 30 46|  60.3  25.4 8.3 ” 0.9

265 16,3 20 9.0l 8lL.5 552 5.2 z 2.2

268 18,8 27 9.0| 69.6  47.9 9.4 S 1.4

269 18,2 22 8.1 827 44.5 7.9 ” 1.0

273 17,4 23 9.1 75.7] 52.3 7.3 " 2.4

274 20,0 27 9.4 741 47.0 5.0 " 3.0

275 18,0 23 9.2  78.3  51.1 65 ” 1.2

27711 17.8 23 9.1 77.4 511 5.5 ” 1.9

280, 18,7 27 9.5  69.3  50.8 6.3 z 0.3

284 18,0 23 8.4 78.3  46.7 8.0 S 0.5

285 18.0 23 9.2l  78.3 511 7.2 ” 2.8

288 21.6 200  14.2] 108.0  65.7 4.1 " 1.8

291 20,8 28 9.9 74.3] 47.6 8.8 Z 0.4

292 18,9 200 12,9  94.5  68.3 4.5 " 2.4

294 218 2711 142  80.7]  65.1 5.1 S 1.8

295  19.2 21 10.8] 91.4] 56.3 2.4 ” 2.1

Plot B
] , — | HEOBEER

G5 L mpwwmee T mpe o mu Tkl 4 R @ QR @ )) Degree of grain
Sample | Height (3125t | Clear Cage of] tage o« Sprlace S e
tree No. iarec. | length | GFFE lclear lbranch |CEER, [APEIE. drype’oflDegree of

ter body ngth |volume sweep | sweep ﬁ}'am grg_ln .
(m)| (em)] (m) L @) ) (em) “ecit(;n “efg‘r"‘;

1| 1.5 20 8.9 575  77.4 4.2 S 1.0

2l 20.5 34 9.8/ 60.2 47.8] 14.3 ” 1.6

3l 249 36 9.8/ 69.1  39.4 5.2 ” 3.0




— 6 — PRGNS 51625
Table 2. (-2-3&) (Continued)
K ' Mot DR dh D gg@gg%ﬁ%ﬂn
BT weEEE T EE i ERTEE & B Y L #|  ebserved on
. Breast- Degree Percen- |Percen- | ) surface of logs
Sample | Height height| Clear | of full tage of [tage of [Height [Angle ViG] TBE
tree No. diame- | length body] flear branch |of butt-lof butt-| Type of Degr_ee of
ter ength |volume | sweep sweep | grain | grain
(m)  (em)  (m) @) )| (em direct et
4 24.8 31 12. 6] 80, 0 50.8 4.6 S 3.2
5| 23.5 28 13.7 83.9 58. 3 4.1 44| 7 ” 2.3
6) 21. 6 26 13.5 83,1 62,5 5.0 s 0.4
7 20.3 27 12.9 75, 2, 63.5 2.2 ” 1.4
8 22.7 25 15. 0f 90. 8 66. 1 3.3 36 7 — 0
9 22.7 31 12.5 73.2 55.1 4.8 S 2.5
10, 20.3 22 13.7 92,3 67.5 1.8 ” 1.7
11 22.7 30, 11.2 75,7 49.3 5.5 ” 2.0
12 16.9 25 13.3 67,6 78,7 0.7 ” 3.1
13| 20.2 28 11.9 72,1 58. 9 3.6 ” 2.1
14 22.6 26 15.7 86. 9 69, 5| 3.4 VA L1
15 20.2 30 12.8 73. 3 58.2 1.7 36 S 1.7
16| 21,2 22 13. 3] 96. 4 62.7 2.4 64 Y/ 3.0
17 20.8 23 12.9 90, 4| 62.0) 2.4 S 0.8
18 20.8 33 12.2 63.3 58,7 4.2 ” L9
19| 22.3 27 11.3 82. 6 50,7 5.7 ” L1
20| 23. 5] 30 14. 3] 78, 3 60. 9| 5.0 ” 1.8
21 21.3 24 13.5 88.8 63. 4 4.1 ” 2.5
22, 21.1 32 11.5 65, 9| 54,5/ 6.3 ” 2.8
23] 20.0 27 13.8 77.8 65,7 4.6 ” 1.3
24 19.4 23 10. 4 84.3 53.6 8.6 Z 1.2
25 19.7 24 10. 9] 82,1 55,3 4. 8 S 2.7
26 22.1 33 12. 0] 67.0 54. 3] 7.9 67 16 ” 1.4
27 24.5 33 13.0 74,2 53.1 8.1 ” 0.3
28 19.6 20 10.3 98. 0 52, 6 5. 6 43 5 ” 0.3
29 21.1 26 13.2 81,2 62. 6 6.1 ” 0.3
30| 22.3 30) 14. 0 74,3 62,8 3.3 ” 2.0
31 21.7 26 14.2 83. 5 65. 0] 4.3 85 30 ” 1.7
32 20. 3] 21 12.8 96. 7 63.1 5.6 ” 2.8
33 21.3 29 12. 3 73.4 57,7 6.4 ” 3.2
34 21.0 24 13.1 87. 5] 62.4 5.1 97 8 ” L1
35 20.4 28 10,2 72,9 50, 0 8.0 ” 0,5
36 23.2 38 10.2 61.1 44,0 9.1 35 6 ” 2.3
38| 22.3 29 14. O 76, 9, 62.8 3.6 ” 4,2
39 15.0 20| 11.1 75, 0] 74.0 6.0 95 — — 0
40| 20. 5 27 10.8 75.9) 52.7 4.5 93] 8| S 2.0
41 22.0 30 1.8 78.3 53. 6 3.9 86| 16 ” 2.3
42 19.8 26 7.5 76,2 37.9 4.6 90 19 ” 0.9
43 23.2 26 14.0 89. 2 60, 3| 4.2 65 16| ” 0.6
44 19.3 30, 10.5 64,3 54.4 8.2 71 15 ” 2.3
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Table 2. (->-3%) (Continued)

FTE DBIEER
§ 5 S mwmmes T wpE o e Tase 4 R @ L ) Degree of grain
Sample | Height [BTeast- B e otl.. . surface of logs
tree No| | el Clear Degree, kicdr ® lorancn (Feight | Angle tp 70 [ ZEK

ter| body | lengthl volume sweep | sweep dgram grg}n .

) Cem)| @ @) Cem frect- |7 direction

45 217 28| 1.8 77.5]  s4.4 5.8 S 2.2
471 24.0 34| 12,5 70.6] 521 6.5 ” 3.6
49 217 33 8.0 65.8  36.9 6.8 45 71~ 2.1
s 19.0 26| 1490 73.1)  78.4 3.8 48 v/ 0.3
52 .18.9 23 9.3 822 49.2] 10.3 ” 3.0
53 18.0 24 9.9  75.0  55.0 4.7 55 14 3.1
55| 19.4 23] 12.9]  84.3  66.5 4.0 78 ul o 1.9
571 17.0 24 8.6 70.8] 50.6 7.1 76 v 1.9
59 20.9 31 7.2l 67.4 344 12.0 ” 2.1
60  17.5 32 4.9 547 28.0 5.7 57 6 2.5
61  23.2 36|  11.0| 64.4] 47.4 5.8 ” 2.0
66  19.6 24/ 12,90 8.7 65.8 2.4 92 19 » 0.7
671  19.5 25| 12.9]  78.0]  66.2 2.2 67 o 6.3
68  19.8 24 9.2/  82.5 465 4.7 135 18| 1.3
69  20.7 35 8.9 59.1  43.0 8.1 97 120 2.2
70 19.0 24 9.5 79.2] 50,0 6.9 100 17l 2.1
711 20.5 29 7.9 70.7] 385  10.3 ” 1.9
72 17.9 26 11.8| .68.8 65, 9) 2.3 ” 3.2
73 16.4 29| 12.2  56.6] 74,4 9.5 88 18 # 3.5
74/ 20.1 31 5.8  64.8 28,9 4.1 79 0 2.3
75| 16.6 26 5.2 63.8 313 110 67 1 0.7
76 16.7 29 2.4 57.6] 14,4 110 60 10 1.0
771 13.5 21 2.4 643 17.8 115 71 120~ 1.7
78 21. 0] 34 10. 0| 61. 8| 47, 6| 9.3 ” 0.9
80,  20.0) 29 8.3  69.0 415 7.8 49 8l w 2.8
81 212 40 7.3 53.0] 34,0 9.1 140 21 » 1.8
83  18.0 25 9.2 720 51.1 5.6 74 17l 2.1
84  17.0) 25 8.1  68.0 47.6 12.1 87 230 » 7.1
8s|  20.1 36 8.0f 55.8 39.8 7.8 59 120 » 2.9
86  19.3 37 9.2l 52.2 47.7 11.3 72 16| # 1.5
87 17.8 27 7.2l 65.9 40,4 9.0 50 0 1.2
88|  18.8 200 11.9] 940  63.3 2.3 — 0
89  19.5 30 5.4 65.00 277 7.0 63 1l s 2.1
90  19.0 33 4.6 57.6  24.2 9.3 112 2711 » 4.5
91  18.3 31 5.4  59.00 29,5 16.0 90 sl  » 1.4
93 18.9 36 4.1 s2.8) 217 17.1 ” 4.7
94  11.2 26 6.5, 43.1 s8.0 11.1 90 G 0.6
95| 20.9 26 4.0,  80.4 191 6.7 104 19~ 1.3
96|  20.0 33 5.5 60.7] 27.5 16.1 ” 2.9
971 19.0 23 9.5/ 82.6/ 50,5 3.8 97 2 » 1.2
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Table 2. (->2&) (Continued)

- T AROBEER
BR B miwmmes T m b TR g ogls W QR0 B Degree of grain
Sample |Height [Breast- e Pte;g:no-f . |- Surface of Jogs
tre Noy - © |ghelghd Clea |Degree picar ® Jorance | Heleht | Avgle | o e ree o

ter| - body length volume sweep | sweep | grain |grain
@] (em)  (m) @ @) (em) divect |drecten s

og| 18.7 23] a5 en3 241 54 117 5 s 2.8

9| 19.8 30 7.1 660 859 7.8 70 18~ 6.1
101 146 22l 9.7 6.4 e6.4 3.1 ss| 12w 1.2
102 21.2 34 9.3 62.4  43.9 9.0 65 19 # 1.2
103 19.3 311 3.7 23 19.2 7.8 " 1.9
104 20.4 33 75| en8 368 9.3 n 4.2
107 18.2 24 6.7 758 368 13.1 93 21 1.2
108 18.5 26 10.1] 71.2| 546 5.4 108 30 2.1
10|  20.3 39| 8.4 s2.1| 414 113 95 13 2.6
110]  20.7 37 8.8 55.9 42,5 8.2 . ” 2.4
12l 13.6 200 9.8]  68.0 72.1 8.2 90 G 0.2
114 212 33 1.3 642 53.3 6.5 9% - 3.0
1s| 184 27 75 es.1| 40.8]  12.9 87 | z 1.6
16| 19.7 23 9.5|  es.7 482 3.9 90 20 S 0.6
gl 18.2 25| 12| 72,8 6Ls 2.9 P 0.3
1200 19.6 28| 6.7 700 342 9.4 84 15| e 5.0
w2 a7 sl 4.1 s9.0 23.2] 9.1 87 21 2.9
122 19.6 2711 6.5 72,6 33.2 49 100 8 2.1
123 201 33  10.3| 60.9 5.2 5.9 ” 6.0
125, 218 39| 6.3 559 289 8.6 ” 2.0
126 20.0 31| 6.7 645 335 11.3 65 W a| 2.09
127 20.4 290 9.7l 70.3] an5| 6.9 = 18 2.3
128 19.1 200 5.8 955 30.4 8.3 ” 0.9
129 215 32| 4.9 en2 22.8] 6.1 ” 1.6
130 18.7 28 7.4 668 39.6 8.0 70 200 # 2.2
1831 19.5 28/ 8.0 9.6 41.0| 5.8 50 o 2.8
13  19.3 31| 8.6 623 446 10.7 55 ul o 5.0
142 19.0 27 9.1  70.4 479 s 9| 28 3,4
152 17.4 220 7.8 79.1 448 1.3 80 120~ 1.3
155 15.4 211 8.4 743 s3.8 45 " 2.2
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3. MEHERLAESZE

3.1. HERAICET 5%

BRI OVTIE, Table 2 KL Lk 5ic, #E(H), WHERD), #TE(h), Boks(d
RODOEX (D) ZEEL, chboflEE»D, STMmEH/D), HTEE(R/HX100), %t (VL4
HAD LTI (D=Dlr (L) olkrmsr (VX100 L LTE DR,

3.2. HEAKICET 2K |

PFEAAKC OV, TOXRAE, BOE CLRKOTAMEIC KT 2%0, ALFMOFEELTLDL
72%), OMER GLADTH R X OKRAMEICIT 5 LHEBOR AR XOR/ERE), ) 3IOHITD

WTHIE L7, Table 3. HHEADOARL
rD55, HDICoOWTIENEEORE S Sawing methods to sample trees.
[SfEREY
REEOFR LB L, B>\ T AT A B F R BEEERR (om)
b s (B nHizkk<) DEERODHK Sawing method Plot A | Plot B
ZHEIE LTz, AERER (1) 0bHA

27, BURAD 3 BEDTEAMECHE Sawing method(I). Boxed 19~23 20~27

heart squares
LCHAMTE DM EM 2 BIE LT, Bk

AR (1) ZhHEA
[ 50cm iZioW AfEERO 7 VvOR (d S7akwi£{ mgth%d(]:[). Squares | L, . | .31

having 2 sides of quarter !

mm) ZPEEL, Zhz##EEMNEELLTL  sawn grain
dUE (Photo. 1, Fig. 15), %k, ZOM 4y () WMHIEA

Sawi thod(Ill). Squares
Mgz S E2ix ZEfE: LTREIL D9, hayir?gg ;nsides S)f %uarcéer 28~34 32~35

3.3. KEDE sawn grain
REEC(DD) (LbBHA) KREGFE(DD) (ZHHER) ABIE(D (MAIEA)
Sawing method (I) . . Sawing method .(II) - Sawing method (II)
(Boxed heart square) (Square having 2 sides of (Square having 4 sides of
. T quarter sawn grain) quarter sawn grain) -

—
NN
—
—
—_—
A=07071+D " A=0.4714-D A=0.3535+ D
A: FfA—33E The length of one side of square D : #LKEE Diameter in log
P N Fig. 1 R RDOARIRE

Sawing methods for study logs.
R e i A

# B, BHAOEEER 1, 72 L, 71> OLE n/rnx100, 71<rs DEE 7lrx100 &L
TLHLEH e - ' ' ' B
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Table 4. FuAERE & ARKEERR>D A~k

Size of squares at various diameter classes
of logs and sawing methods.

Db b A =k K A : M 5 KA
Sawing method (1) Sawing method (II) Sawing method (II)
KOFEQHME | EFTHE AKOEOHE | EATE R [ FE 0 & B IEfAHgs

(cm) (cm) cm (cm) cm (cm)

Range of diameter | Size of | Range of diameter | Size of | Range of diameter| Size of
in small end squares in small end squares in simall end squares
12«;-/14 8 17 ~ 20 8 24 ~ 28 8
16 ~ 16 10 21 ~ 25 10 29 ~ 34 10
17 ~ 12 26 ~ 12 35 ~ 12

Plot A 5XU'B LR LA %Z T OMEERIC L - T Table 3 i L LAY X200
MIZHEL, A—OyMARZBT 5 3XOHAAKIFANE LTR—DARY FRITX Bz it Lz,

INBLOARRYD FRIX Fig. 1 CRFRLEERITHY, BMLEEADTEIRL O—IE 80mm,
100.mm, 120 mm %L L, FREFNDOARR D HRROCEAILKOKOFEOHFEIC L > Th EHT
(Fig. 1 iwL»FstERicx3) Table 4 Wl Lz,

o, ARY FR(DH XCADEY T 5 WHEEOWRAART, T02FE, 3FEOKRAERZD
NOEDARD FRIC L - T, B/ 80mm DEFDAKRK Y B TERVDDILOWVTHE, FOIKILTRER-
TARY FRZ(DAVL(IDE»ZTHIARS T EiL Lz, £k, ARSFR (1) X5 L3 bEAD
KRB 2y, HED ORIBERA—LREDONL/2 2HRUEL L, AMOBAIME OIZIE R
CHEE TV,

3.4. WHBOAE

PRAAKERI R BHREETRCSCTIBOARRSRC Licn - T, LdbA, ZHEA, WEHE
FAORMARD BTl »7c, BMEIZEMRRCIVT, BETE BEXHIREe2BEL-OL, HE
HEIBNOMEHRERE (Photo. 2 ZIB) ITEKL, HW4»AM, SLIAFLEECHELT, EE K
BRI - T 505 % - THLOFAE R B kot BACHETIRESHES ICLOREFEIIOE
DEBNTH B,

3.4.1. FLELE

FE LHOBIEIRT ASOBMEIT X o 7chd, ZDE», Hie oW TAME LBEE Lot oV TED
HEEEE L.

3.4.2. MEEH

B RTAXOEH & SFT, BRPI LAREECKRELLS, N12A<SBVOBNWERL, Wbl
5 LWHEENE £ 5 D2 kK< (Photo. 5 BMR), ZOHEBIIH 7<= Y MOEELRKHED—DTH
-7

ZOMEENIZO VT, #EholE, FhoRE, ShofihEs#E s LTddbbhTsh, #hic
XA DEBOBER VHCETRTH2E, ik, SHRTTREBETIIH S, ZOFARCHVT
W, FHO 4HEICOVT, ShOBEI<OOHENY b LD, MLORORSHEC R 5 AT
BELTH &, Ik, FRoOiE 0.5mm UTO30REhEHRET, SLENROLDLEAD



H =Y DORAMBECOWT (E1H) Gl « Il - FE « ED — 11 —

HNOEPLTZLTLIERERRL, £

— > > > 5> >
DEIXO>VTIER LTV 5ENh L
Hig LTHEIE L, —
Fic, EhoBES A O ER

T BB Bk R b Ob DL Fig. 2 HEENOME
LT, Fig. 2 cLdFLdic, &4 Angle of splits on face of squares.

HIC2OWT, TOBBRCRWT 2 EhoRAEMALZEIE L.

3.4.3. Klh

Aok ChoflFEic 2\ L Tix Photo. 6~8 i L TR UNBIEEELZHV- 7o, ZOEBIIAMZ
span 3.0m QOBUER L DX, FIEINDAMOMEICET S 2BRIR LI X » THEA»LBE)
LTWAEESY £4 Y L5 —2 GEE 0.5mm) X - THidE o7, ZOBEHERIX Fig. 3 LT X
S, BRAAM DO 1 HEICOVTE OHB RS DI T\ HEEMEY my, ma, ms, my & LT HI%E
Thig, zoMEOR LN X 5BBEGIIT

b=(my—mg)~(mg—my)

LB, AMO AMETOVTHEIE LT b DRKIE (braz) L EF—DR (@) LD bnas/ax100(%) %
AttohlthgELTLD L,

REs REE
Suported Desk : Supoted Desk

m mJ
v T
: Il

1
' '
5 &
m2 ma[
: 3.0 m :

BRrE s ) m Mz, ms. M
Fig. 3 Aok ChoflEsk
Measuring method on degree of twisting warp of squares.
3.4.4. £ D

A D AMEICSVT, £ ICX5RNEEOKE R Zi#E L (Photo. 9 B, NHEDOHLHLIEH
& AMEIR OV Tl 7 REDORKIE hnae %3 £, HE 3.0m L O Anaz/3.0 +100(%) 2 Z D
AMOEY L LTH LD,

4. B ERK R

4.1. B#HSED
Plot HOMAZBACHAEL, LOBMBMELAMMITE - Th 2, PFAROWHEER>DOH

FMEP DR OBEM R b L, SIAKE, B, HEMHE 1ha %70 ) OHfEL LT Table
5Ll

Z OB MREOBIRIE, T V¥ avhT<y O 2%t Dz bRTY, AWRSEILASEIS
B0 BBV, BHRICEVTRET TR, BRYTIIEARE, BHHEEIOVNEIVKRITH-
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Table 5. o5 O@RMIKE L CBEMTK

Growing stock of sample plots.

RYAR SN ® M % AN S S & #t
" & Number of trees | Volume of trunk | Volume of branch Total
/ha) (m?) (m®) (m?)
Plot A 860 212.43 17.41 229.84
Plot B 409 245,37 17,15 262.52

7o ETz, BEMBEEIMEBOC LA, BRITHIZLALERIAEL, WTFhd, lha %729ig17
md BETH-7,

L OEEHORA TV T, SROWHEE OIS, HTH B BHR #TECOHE,
T DR OERE 8cm £ TORME, HEHMR, BEMHE D LT Table 6 L Ld LT,

ZORR, NEETOROMBERIING ATEET. 4%, KB TEET.0%ThHoTc. H T IHOD
GBI EROBERPSRORMMBIC X > TR E-TWBHZLEDESHTHD, NEX D L0
REMEAL LTREDDTERADP S DTHE2L, ZOHTETOMBER Y 7 <y HOFM
LT—o0iEEMNeEREZ LS50 kbbh5,

Fh, BAOBREMBOBMBIT/WT 5 MERIIKRGTATEE8. 9%, MHIBTT1% ThHY, Th
ISR 2 X THMBROKI0ZBESAM & L CHARED S Dl d,

4.2. BHRE

B LR 2 £ OBEBRROCRK S L, BIT] ASOHY 5 I OEICHET 2ERK T2 TV,
ZORFR% Table 7 T LD L, ThppbdHE Dk XS, FKk dcm Rilio/MHKTE, JASKK
IBREEFEIMO LTI THY, FAELL REOHADS L, 1%54393.5%, 2%5456.5% TIELAY
KFFOHDR 1EHMTH oz, THRLWLTHAKRTOWTIE, B LH23 GEXK T DOREERIT
Ko THD, MDICBELTIE, 1%2553.3%, 2%4139.1%, 3557, 4% Tholehs, ECELTIX
15552.7%, 25597.83% T, ZLALKBHTOL OB 2HEHMITHEHL, L sT, TD2ODKA
HESRELLEMOMETIZ1%0.8%, 2591.6%, 3% 7.4%ThHV, KESBEH DD 2 5H
TS LTVEY, ETHRGEH) OREICE - T 3EHHMShTw5, Ek, HRKEZILILL
OEFROWCHD L 1 EPIEK 20cm L0 Dir, 3EHIIEER 24cm DT DIXDLB 5 b
TW5 Z EPRHEIIT S - 72,

4.3. HHRORE

OEAIOVT, KEFRAROCHEG LHORERZTASKE - THEL, ThThORSEHITLS
BERFLID2OOREEELBIELLE SOREX 5% Table 8 KL Liz, ZORERPS, Lb
LATAFDOKREIPBT ASTE 1~ 2ETLHEDT.6%% LHTWS (205, JASIE2%5557.3%
TH5D)e CNEEREBESDCHS E, HECEL T, L/E, /IMICH5&WR33.7%, A1
~2%351.4%, B3H14.1%ThHo7h, BCHLTE, BMITHLTHDORTLA LR O
0.8%), FOKMHDBA L ~2%Thotce LIchioT, D 220K EEEE LM REDORETI,
Z O EREED SIESHBIC X - THIRZX W Tk b, TRMIAGOREC X > THIRShTwas T LT
8%, ZHKER, EAHEAITOVTH, ZOFRRALHLTHD, Wihbil 1~ 2503 OFLHOE



Table 6.

IEEERE o ORE, BTE, BMiRE X CHMAER

Average tree hight, clear length, volume of stem and branch and yield rate of timber

on the groups of sample trees classified by diameter in breast height,

BT LoD
= T R, R 3 B £ 8em | g
W5 |EAERSRRA] TISRIE | B P 6 TR TR G TRE | 2 | B MR Bt A | BERHE | b % ¢ R
Percentage
on volume
of trunk be- Percentage
B.H.D. | Number |Averaged| Range of |Averaged Range of | Degree | Volume |Percentage [tween the | of volume |Percentage
. . position of
of height height clear clear of of the largest at the top of
sample in in length length | full-body volume gpreacilling q end of branch
ranch an .
trees trees trees un;ler cl-llear the p%Sitl‘,il on ; which volume
engt of whic iameter is
(em) | & | (m) (m) m) | (H/D) | (m% S %
(%) over 8 om under 8cm
%) (%)
Plot A 20 18 16.5 14.9~21.6 8.7 4,7~14.2 83 0.2577 81.3 16.2 2.5 8.0
22 28 16.9 15.0~22.1 8.6 4,.6~11.1 79 0.3018 80.6 ©17.2 2.2 7.7
24 25 17.4 15.2~19.7 7.3 5.4~11.4 75 0. 3830 78.9 19.6 1.5 7.8
26 12 17.5 16.0~18.8 7.8 2.7~10.8 68 0.4515 74.3 24.5 1.3 10.4
28 . 15 18.7 15.0~21.8 9.0 6.0~14.2 68 0. 5061 78.1 20.8 1.1 86
30 7 18.4 17.1~19.7 7.9 4,6~10.0 63 0. 5799 73.6 25.4 1.0 12.6
32 1 18.9 18.9 7.7 7.7 66 0. 6868 74.9 24.2 0.9 8.5
34 1 18.5 18.5 2.3 2.3 54 0.7802 40.1 59.1 0.8 15.1
Total or
average 107 17.4 8.4 75 0. 3851 77.4 21.0 1.6 8.9
Plot B 20 6 16.3 11,5~19.6 9.6 5.8~11.9 81 0. 2522 83.7 14. 4 1.9 5.7
22 7 17.6 13.5~21.2 9.7 7.8~13.7 81 0.3134 82.2 15.9 1.9 3.9
24 16 19.3 17.0~21.3 10.2 4,5~13.5 80 0.4108 81.7 16.7 1.6 5.6
26 17 19.7 16.6~23.2 11.4 4,0~15.7 77 0. 5071 84.6 14.2 1.2 4.9
28 15 20.2 17.8~23.5 9.9 6.5~13.8 73 0. 5769 79.8 19.1 1.1 6.0
30 16 20. 4 16,4~23.5 9.9 2.4~14.3 69 0. 6819 '77.3 21.8 0.9 6.4
32 11 20.5 17.5~24.8 7.6 3.7~12.6 66 0.7188 68.3 30.9 0.9 8.5
34 13 21.3 19.0~24.5 9.7 4,.6~13.0 64 0.8998 76.8 22.5 0.6 8.7
36 5 21.6 18.9~24.9 8.4 4.1~11.0 60 1.0176 69.8 29.7 0.5 8.5
38 3 21.1 19.3~23.2 9.4 8.8~10.2 56 1.0429 77.6 21.8 0.5 9.4
40 3 21.1 20.3~21.8 7.3 6.3~ 8.4 54 1.1523 66.2 33.3 0.5 9.6
Total or| 20.8 9.7 72 0.6229 77.0 22.0 1.0 7.1

average

CEN o SHBE « [1(ch o BB 2 ACAEWHBH O 2 £ ¢
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Table 7. HEHOEH DM
Quality grade for study logs classified by diameter in logs.

KAE & 3 Quality grade
(cm) . z -
Daimet{ HiDWBTHEE | Wi BT s S @m| @ I R
er in Quality grade for Quality grade for Quality grade for of
1 crooking knot crooking and knot study
ogs logs
1| o | om | o1 1 | m | 1 I | m
INFLK 7 2 1 2 1 3
(66.7)| (33.3) (66. 7| (33.3)
Small| 3 3 3
logs (100.0) (100.0), .
10 7 7 7
| (100.0) (100.0)
11 16 3 16 3 19
(84.2) (15.8) (84.2)| (15.8)
12 23 1 23 1 24
(95.8)| ( 4.2) (95.8) ( 4.2)
13 35 1 35 1 36
Total 97.2)] ( 2.8) (97.2)] ( 2.8)
ota
86 6 86 6 92
:;Zera' (93.5)| ( 6.5) (93.5)| ( 6.5)
Rk 14 63 27 8 99 90 8 99
(63.6)| (27.3)| (8.1) (100.0) (90.9)| (8. 1)
Me- 16 59 42 11 2 110 101 11 112
dium (52.7)| (37.5)] (9.8) ( 1.8)| (98.2) (90.2)| (9.8)
logs 18 60 38 8 106 98 8 106
(56.6)| (35.8) ( 7.5) (100.0) (92.4)| (7.5)
20 43 37 7 1 86 1 79 7 87
(49.4)| (42.5)| (8.0) (1.1) (98.8) (1.1 (90.8)| (8.0)
22 35 26 2 2 61 1 60 2 63
(55.6)| (41.3)] (3.2) (3.2) (9.8) (1.6) (95.2) (3.2)
24 14 21 3 4 34 1 34 3 38
36.8)| (55.3) (7.9 (10.5)| (89.5) ( 2.6) (89.5)] (7.9)
26 3 12 1 14 15 15
(20.0)| (80.0) (67| (93.3) (100.0)
28 4 3 4 3 ! 6 7
(57.1)| (42.9) (57.1) (42.9) (14.3)| (85.7)
aotal 1 281 | 206 39 14 | 513 4 | 483 | 39 | s2
gwa (53.3)] (39.1)| (7.4)| (27| (97.3) (0.8) (91.6) (7.4)

ERLDTED, %7, %%‘(A):rs;U(B)bcowﬂiﬁ?@%im&wi, Z OEME S E 55Tl

4.4. BHMBOZRHLRE

BARIC L D705 T, WHRICH S DT 2 H A MEIMEEN, hlh, £DTHY, ThHOX
ARV TREDSbbSE 3.3 WHBOBEKICIE LI BRI X > TlIE L7, Lo
HREOEDLEDTHD,

4.4.1. HEEH

LORECRV TR, AMCET2ENORSHMEICOVT, Hhoke»F 2, FOAFKEELO

\



H =Y OFMBERDWT E1H) Gt - I« F508 - /NED

(%)

— 15 —

100 | I Py S o0
/“’ /”l 7
é‘ Sawing /-
g _ 80— method () f—t-gaying — Sawing _
- & 4 method (M
® method () £ |
- m | ‘ /
I 60 7
= R
3
E R
é 40
<
20— —o—= Plot ()
-—o- Plot (B)
0 4 1 1 N
0 5 10 15 20 ) ,
0 5 10 20,

)
15

8

on face

5 16

g8 on oo
Number of splits

Fig. 4 #&%<2, KEREROOAM OMEEN

Number of splits on face of squares at the stands of Plot A and B.

BEZLODTIEEL Lk, £5E1E2%5
T 570, HhoBsn 2 Tohow 0,
3~7 %5, 8~12% 10- & LTER
L, ZOENOED DL bhh7kky,
KB, BEMORMALE R B,
(@) Moo, KBHERS>D K

AP BT 5 8h oK oKk SHEIC I
LEELNTROKRS EARERDITL B
~C Fig. 4~5 WL LI, Thhd,
AR RO OHMEEHROBIIZVS U
5 LWERBRLREDLN, MEHEATIE,
HDES 0 Db OHFAE A D69. 49512
FLATVE, LbbATIRILTHT,
MEEIIME RS T AL, LD
LAPRLVWLUS LS bbbh T3,
ZOFEARMS RO A THIZLA L Bk
UTH 52, MHEAIC I TS (B)
Db DBEHGF(AID L DIZ BRTEID
B, Ld b A, ZHERICOWT
BHGRODERITITLAER LR,
(b) KREHEE & RMELE O L

trequency

Accumilated

(%)

100 =
80— /-
7
7
R
’I
0 ol
I”
R
R
40
o Lot s A
Sawing method (D)
L ieee- I S M A
«© © Sawing method (I
I A A A
Sawing method @)
| 1
9 10 15
Bl o0 B

Number of splits on face

Fig. 5 KEE~->AMICET5HEENL

Number of splits on face of squares at

the different sawing methods.

MEEN OB EFIRDERMALE DI BT Fig. 6 itLdLic, Thdbd, LbbBICI T,
ZORMMEROIHE SHRERIIH LD LNV, ZHIEMA L MAREAIC SV T ERORWER
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Table 8. #kf5hDOHERO>DHEE -
Frequencies on quality grade of squares studied.
5 £  Quality grade
EONEPN HjL 42 %3 OEHE N AR
. That Numfber
s o
I_Sigll,)e' Smaly[Com- [Com- |Com- g:f;i?d squares
small mon| mon| monf 7o studied
knot knot Ist | 2nd | 3rd | stated
limits
Plot A .
4 e BB % '
Db b gy AT 2% p requencies(N)| 21 | 19 | 81 | 87 | 36 2 196
Grade for wane| ! ”ﬁ %%> 10.7| 9.6 15.8 44.3| 18.3 1.0
Sawing | gy amm | MR B 3|95 |9 | 8 196
method( 1) Woom =
Grade for knot ! ” (%) 1.5 48.4| 45.9] 4.0
% = H ”EI %kN) 1 38 .| 116 39 2 196
Srfgdlfnf)‘t’r wane [ ”ﬁ '(*%) 0.5 20.4 61.7 16.3 1.0
=5 A %Eccsa%é%%&Frﬂjquef&es?‘N) 28 14 10 | 56 | 104 212
Grade for wane B ?7) 1320 6.6| 4.7 26.4 49.0
Sawing _ T ﬁ"
method( 1) ﬁﬁ‘zf%?‘é%& ” D) 57 | 131 | 24 212
Grade for knot| W H =
, ” (%) 26,9 61.8 11.3
3 & H ”ﬁ %&N) 9 89 | 114 212
Grade for wane| H{ #H =
and knot ” (%) 4,2 42.0[ 53.8
' | %
Mk RE A 3"5“1%?E’%ﬁ'Frequencies(N) 27 | 13 4 15 5 64
Grade for wane H o B %7 42.2| 20.3| 6.3 23.4] 7.8
Sawing ; W ﬁ")
- F 1
method(m) | 1= PF 2%k %)) 2 | 43 | 19 64
Grade for knot Hi ”ﬁ ?%) 3.1| 67.2| 29.7
| A & H ”ﬁ ?f\]) 1 41 22 64
Grade for wane| H, H£ =
and knot ” (%) 1.7] 64.1] 34.4
~ Plot B
Ldh b A %9‘:%75%&&%%%@%%) 53 31 27 44 16 1 172
ot Grade for wanel M B B | g0 180 157 2.6 9.3 o6
awing B W %
method( 1 ) ﬁ‘;ﬁa‘ré%ﬁ'{ ” (N) 65 88 19 172
[
Grade for knot H ”Iﬁ ?%D 37.7| 51.2 11.0
R I 44 | o5 | 32 1 172
Grade for wane] B B =& '
P and knot 1 ” (%) 25.6 5?.2 18. 6 0. 6




77 =Y ORMGECONT E1H) (Il - F)11 « 58 « D — 17 —
Table 8. (->-3%) (Continued)
— - H B %
= F R A BT A5 Frequencies(N) 85 38 12 35 32 202
Grade for wane H ”ﬁ (%) 42,1 18.8/ 5.9 17.3| 15.
Sawing " B %
method( 1) | HICBI 555k ” (o 2 | 83 |106 | 11 202
Grade for knot| Hi % E"?—%) 1.0| 41.1] 52.5 5.
N H B X
& & ” an 1 | 50 |[108 | 43 202
Grade for wane| H{f B = :
and knot ” (%) 0.5 24.8] 53.5 21.
MO EEA T oS T R B s | 20 | 2 s | o 116
o Grade for wane{ i @) 6.5 17.2| 1.7 26.7] 7.
awing B woom %
method(1) IR 555k ” €3D) 8 66 42 116
Grade for knot| H ”ﬁ %%) 6.9| 56.9| 36.
e & | H ,,ﬁ %*N) s | 66 | 45 116
Grade for wane| H\{ I =
and knot W % 4,3| 56.9| 38.
Plot A, B
L b b A }Lﬁt:rﬁ?é%ﬁnequeﬁies%&m 74 | 50 | 58 | 131 52 3 368
Grade for wane H ”E @) 20.1| 13.6] 15.8| 35.6| 14. 0.8
Sawing woom %K
method( 1) | HICB¥ % %4k ” an 3 | 160 |178 | 27 368
Grade for knot H ”ﬁ %%) 0.8| 43.5| 48.4| 7.
$a & H ”ﬁ %%‘I) 1 82 211 71 3 368
Grade for wane| H{ ¥ =
and knot " o 0.3 22.3{ 52.3] 19 0.8
- - E I :
ZH A ﬂ%‘“%j’%’%ﬁFrequemies(N) 113 | 52 | 22 | 91 |136 414
Grade for wane H ”ﬁ é’?‘%) 27.3] 12.6] 5.3 22.0 32.
Sawing
- HE - H " %
method(Tr) | HIBIT 5%k v 0 2 | 140 | 237 | 35 414
Grade for knot H ”lﬁ a) 0.5 33.8] 57.2] 8.
2 H B
# oy ” D) 1 59 | 197 | 157 414
Grada for wane| H B =*
and Knot " o 0.2) 14.2| 47.6/ 3.
M5 R A ﬁ%a:ﬁéﬁ-a%&&hf'quegies%) 81 33 6 | 46 | 14 180
Grade for wane H ”ﬁ a) 45.0/ 18.3] 3.3 25.6[ 7.
Sawing WoOom %K ,
method(m) | BB 5%k ” D) 10 | 109 | 61 180
Grade for knot H ”ﬁ a) 5.6/ 60.5 33.
2 B %
& & ” D 6 | 107 67 180
Grade for wane| H,{ 3 = .
and knot ” (%) 3.3 » 59. 4 37
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95)
100 —=3
2 |
% Sawing
5 e 80 ™~ method (I
3R 7
o
E o
* Mo
=
2
= bR
Z 40
gx —o— 5t log
<{ ’
20— ¢ ----- 2nd log
—-o--3rd |og
L 1

0 5 10 l|5 2.0 1 L J
0 B 10 15 20
L I 1 1 ]
[¢] 5 10 15
ELIE TR - §

Number of splits on face

Fig. 6 ARE~>, RHEES->0EHOHEER

Number of splits on face of squares at the different cutting position of logs.
(%)
]

MAMEOLDIRYE, Hhofsrd <k
DL ODPFEI/NEL, 1FETIE2~
3BEDDDILL BRTEHh OB EL W
ZEx2LHLTVS,

© BEyoRE

LHHLATOWT, BEHOIHEHHD L
BWH OOV, ZTOHEEHNDD S b
hrlkz{bRT Fig. 7T kLl Hli, T
hrbdEHRE5KI, BEVHTIE,
Eh o 5 LT OEESHAE Lo/ o
72.1% Tl o> TV BHH, BED Likvd
DTILE DHEIF39. 9% Th & SR ER

Accumulated frequency

20

O BE#vLz AN

/ Squares having a notch sawn BHED B, BEIDITX > TEOHHEE]
,/ into one side of them
/ e AElU LG L A MW HB UL LABPTHZLRLDOLT
/ Squares not having a notch
;dl ’ | ‘/‘60
0 10 5
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Degree of twisting warp of squares at the different cutting position of logs.

Table 9. {RMAHLE, AP

Degree in twist averaged at the cutting

Plot A Plot
RMALE | AH~HE| L b b A = 5 A M 5 A Loh b A
Cutting Size Sawing method | Sawing method | Sawing method | Sawing method
p(f)sitlon of g 1) 1) glll) gl )

of logs | square . T & R EC S . ¥ A . EEIE

U R U g g B OE T gy g R U g

Degree | Nunber | Degree | Number | Degree { Number | Degree | Numder

of of of of of of of of

(cm) twist |squares | twist |squares| twist |squares | twist |squares

(%) studied (%) studied | (%) studied ;| (%) studied
1 %% 8 12.0 10 6.4 52 12.5 2
Ist 10 6.0 5‘ 8.2 52 5.0 4 5.0 6
logs 12 5.9 58 8.7 ' 49
'‘Average 6.0 63 8.8 62 6.3 56 8.4 57
2 B E 8 12.5 2 16.5 58 14.4 8 27.5 2
2nd 10 14.8 23 12.5 28 12,1 14
logs 12 10. 3 38 12.4 40
Average 12.0 63 15.2 86 14.4 8 12.9 56
3 F E 8 27.4 35 21.9 64 20.4 12
3rd 10 .19.4 34 ) 19.5 29
logs 12 10.0 1 13.3 18
Average| 23.3 70 21.9 64 17.8 59
1~3%F 8 26.6 37 18.8 132 7.5 60 20.3 16

o

ERA 0| 166 62 9.7 80 5.0 4| 17,0 49
1~3rd]|. 12 7.7 97 10.8 107
logs | Average| 14.1 196 15.3 212 7.3 64 13.1 172
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b ELIR LT, AMORUNED DD b, WTFROKRREIZ IV TH L ORMAL
BZXoTEDLDTWHLSL LWERBZ LD, HEFHORWAED LRM SNCAMEE, TRk
CRESNSV ODEESR PV I LIS ELITH o7

ZOEAEMNBEACREDVHE LD L HOb TV 52, MORBEOBECH EbDTHD £ 5T
Bbo LIch o> T, KIREROOAMTEELERLT, 72AK, RUNE LERMAE & 0BG 2
LTBRTHSE, 1BEDOLORAMORUNESRL/NEL, RMLEN» K5 EEXOAH
DRUNEDPKE L BEHEASEHLDOLNE,

(o AMTHEOESE

FAELLAMICOVT, TOFHRUNE &AM Tk s ORIGRE A ORISR XUCRMALES S
E®T Table 9 i L Lz, )

D OBBRRIIFRS Kb, AMORRE, FHMERHRST X > TEHCELLTV2LDTHBH, K
FA, BEHREL, AMORBESOICZOBRE D LD TFig. 11IKLDd L, IhrbdbEbriik
S, RUNELAMTEL ORRILO D LA L ZHEA OV TR LHIRSBEGRE S DB,
MBREA TREAMTHRCBERE L, ZLAE—ELIhUhEZ LHDLTV5, T, F—0@AMTEIC
KI5 FHNLREUNEDORE JWLL L bAIRKAT, NHEAR/INTHD, ZHEADZ OHRERIR

LAMOEHR UNE L OBR
position of logs and size of squares.

B Plot A, B
= k5 K A M5 A Lob b A — 5 A m 5 A
Sawin&gﬂmethod Sawingmmethod Sawing method | Sawing method | Sawing method
B U @t h Lol By e vl Sy n Cnl e n) By
Degree |Number | Degree | Number | Degree | Number | Degree | Number | Degree | Numder
of of of of in of in of in of
twist | squares| twist | squares| twist |squares | twist | squares| twist | squares
(%) |studied | (%) |studied | (%) | studied| (%) | studied | (%) | studied
11.3 4 9.6 12 12.5 2 11.8 14 7.0 64
9.7 37 10.3 52 5.4 11 8.8 89 9.9 56
7.4 19 7.2 107 7.4 19
9.1 60 10. 2 64 7.1 120 8.9 122 8.4 120
16.9 18 15.6 24 20.0 4 16.6 76 15.3 32
14.8 48 12.0 20 13.8 37 13.9 76 12.0 20
5.0 2 11.3 78 5.0 2
15.1 68 14.0 44 ‘12.4 119 15.1 154 14.0 52
23.3 - 42 24.4 8 25.6 47 22.5 106 22.4 8
17.7 32 19.4 63 17.1 32
13.2 19
20.9 74 24.4 8 20.8 129 21.3 138 22.4 8
20.8 64 15.6 44 | 24,7 53 19.4 196 10,9 104
23.2 117 10.8 72 ; 16.2 111 12.2 197 10.5 76
7.1 21 9.3 204 7.1 21
15.4 202 12.6 116 13.6 368 15.4 414 10.7 180
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Fig. 11 AM~tkeAttohthE
(RIRERD D L)
Relation of the length of one side of
squares at the different sawing methods
to the degree of twisting warp.
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(Kg: 1D
Relation of the length of one side of
squares at the sawing method (1)
to the degree in twisting warp.
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Relation of the length of one side of
squares at the sawing method (I)
to the degree of twisting warp.
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Relation of the length of one side of
squares at the sawing method (1I)
to the degree in twisting warp.
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HEROIFA—DAMTHEO D O THLEORMAEICX > T, RLHhECVWHULLWERBARLDLR,
WEBOEVERMALED S DIZELX DR UNERBHELNITNEL L >T B,
(@ H8HopE
LEBHEOWT, HEY LAELDOLEE D2 LAEVLOIOVT, £OhUNE O dbbhsiz
Table 1iZ Ld L7z, ThrbHELLR LS, AMTET2RLADOHHbh,7cIBE D OFEIC
o TRIBEAEPDLE,
Table 10. HE 0L 5EAMORUNEDEE KT A, BRI

Frequencies on twist of sawn squares.

U & Degree of twist(%) )
T - Y N
0 5 10~ Number of squares studied
HEYLEVWDHOD
Squares ‘ot having a notch 6.4 2.6 67.0 203
BED Lcho
Squares having a notch 6.1 20.0 73.9 165
sawn into one side of them
S =
(=]
Average H 6.2 23.6 70.1 368

(&) HEARDEE>DEE

Ao UhEE —ERRICE S L, TORMMES>DdbbhriiFl—0fEAnl, 2, 3%
EoVFhg 2 B EOERMAMEBC b - C, RUNEDOFR—DRERDO L D535 5bhTL 5ikiE% Table
11 b lic,

Zhpb, RUNLEBEDOVWTFhOMBEKDO L DIoWTh, HHADEERSO>DHMARZHS b B EERD

Table 11. RMALERD & PRAAROEEKASO DA B D I D A ORUNE

Frequencies on degree of twist appeared at each cutting position of logs and
groups of each sample tree.

h U h & Degree of twist (%)
~ 5 ~ 15 20 ~ ?g # g
T -
A AT AT T AT o tedes
F.requen- Frequen- | Frequen- | Frequen- | Frequen- | Frequen- | squares
cies (N) | cies (%) | cies (N) | cies (%) | cies (N) | cies (%) | studied
1 F X '
LHBA| Ist logs 38 34.5 22 14.6 ) 1 0.9 61
i 2 %F X ‘
Sawing | 2 Flogs 0 0 25 16.6 11 10.2 36
method 3% E
(1) 3rd logs 1 0.9 32 21.3 56 52.3 89
P AR O(E
AR DL
HiTHOb
%11; 5%HD
req uen- .
cies on the 71 64.5 71 47.3 39 36. 4 181
groups of
each sam-
ple tree
&
’F‘otal 110 100.0 150 100.0 107 100.0 367
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Table 11. (->2%) (Continued)

1 &F £
—HRERA | 1st logs

method 3 E E
(Im) | 3rd logs

BEAARDE
HRODF
HKRZHH
ns3Ho
Frequen-

cies on the
groups of
each sam-
ple tree

& &t

Total

14 66.7 22 26.8 1 1.0 37

1 4.8 18 30.0 13 12.5 32

207
21 100.0 82 100.0 104 100.0

1 F X
HEFERA | 1st logs
: 2 & X
Sawing 2nd logs
method 3 E E
(m) | 3rd logs
BERAARDE
ERODH
KRILHB b
53 o
Frequen-
cies on the
groups of
each sam-
ple tree
& &
Total

5 100.0 14 53.8 3 21.4 22

6 46.2 2 35.7 8

5 100.0 26 100.0 14 100.0 45

HHAam

Lengwise axis
of trunk

D7, TOBRIIEAOEKC L T, WHUBLLALARLTW
PDERLNICLVEDOBHEHZ LR LDLTWH T LIS,

(D) wiEEmORE

WA D3FEOTAME (HbLE6.6m) ZHEL, Fig. 15 1CL®
T X 5 il S E50cm ORI 7o\ 3 B M TE OMMEER O 7 v (DmmE %
OPEARDMIHEEME L LTAIE L, ZOMEEREDSS b 2 12l
Table 12 T L LAk X ST, AKDOTAMED DS & TREBFIEREEL T
VWEHD (S-EIfE) TH-7dd, BELLLAREOK 5 BRE (MFAT
6.5%, #%BT3.5%) Db ORARNE (Z-EfE) DbDTH 7.

Fiz, O S-EIRED D Do Tk EME (dDmm o HBSEE % k5~
2L BT, Fig. 16 KL L, £0E~ FEHBEEIX 20~25mm T
BV, HEEEESE VAL, (D 40mm & Z % HHFEIE, #5 (B)

Fig. 15 FUAME O EMEORIERE
Measuring method of the grain angle observed on the disbarked
surface of logs.
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Frequencies on the type and degree of grain direction observed at disbarked surface of logs.

5 G M #H O EF m & Degree of grain slope
Flot Type of grain direction 0 5 10 15 20 | 25 | 30 | 35 —’ 40 | 45 ‘ 50 | 55 60 | 65 l 70 | 75 |Total
A S) [ Ijirequt{;;cies%&(N) 7 9 18 25 16 11 10 2 2 1 101
” (%) 6.9 8.9 17.8 24,8 158 10.9] 9.9 2.0 20 1.0 93.5
(2 { Hﬂj Z Z(N) 2 2 1 2 7
” (8 28.6 28.6| 14.3/ 28.6 6.5
Total[ :IL: z i(N) 9 9 20 26 18 11 10 2 2 1 188
” (%) 8.3 8,3 18,5 24,1 16,7 10.2 9.3 1.9 1.9/ 0.9 100.0
B © [ ﬁ;}equczr:ciesi(N) 8 12 14 18 | 23 14 6 1 3 3 1 2 1 | 106
" ﬁ %5%) 7.5 11,3 13,2 17,0 21.7| 13.2] 5.7 0.9 2.8 2.8 0.9 1.9 0.9 93.8
&) { ;H f:é zg(N) 2 1 1 4
” (%) 50.0 25.0 25.0 3.5
Total[ :f; z i(N) 3 8 12 16 19 23 15 6 1 3 3 1 2 1 | 113
” (%) 2,7 7.1 10.6| 14,2/ 16,8/ 20.4/ 13,3 5.3 0.9 2.7 2.7 0.9 1.8 0.9 100.0
A+B ) [ i;eque}ﬁaciesi(N) 15 21 32 | 43 39 | 25 16 3 5 4 1 2 1 | 207
” (%) 7.2 10.1] 15,5/ 20.8| 18.8 12.1| 7.7 1.4 2.4 1.9 0.5 0.1 0.5 93.7
1) [ : Z it(N) 2 4 2 2 1 11
. ” (%) 18.2 36.4| 18.2) 18.20 9.1 5.0
Total[ I;.’: z i(N) 3 17 21 36 | 45 41 26 16 3 5 4 1 2 11 | 221
” (%) 1.4 7.7 9.5/ 16,3 20.4] 18.6/ 11.7| 7.2 1.4 2.3 1.8 0.5 0.9 0.5 100.0

CEINZ o SHBE o 11k « 00D (HTH) DNCAEVHEHO 2 £ &
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Degree of crooking of squares at the stands of Plot A and B.
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%5 & Table 131IZL®»T X5, LD 0 07 04 als o5 70 2]
B * Y
HLATIIRMICHEYT % b OM»LHE Degree of crooking
BoOBHBTR ML, W14 1.1 Fig. 23 KIRERoAHO%EY
Degree of crooking of squares at the
%, Wi2% 7.6%,43% 6.3 %T different sawing method.
Table 13. %£9H D % X 5AMOLERS
Ferquencies on quality grade of squares classified by the degree of crooking.
i F K 5 Quality grade
A W ik RMELE EN/NER
Superior small| ¥ 1 % ¥ 2 % ¥ 3 %
Sawing Cutting knot and Common 1st | Common 2nd | Common 3rd
i small knot
method position r b DO % Degree of crooking
of log ~0.2 | ~0.3 | ~0.5 0.5~
1 E E |
Ist log 62.5 | 11.7 13.3 12.5
Ld b A =
2 5
2nd log 81.6 9.2 5.9 3.3
Sowing
3 & E
method (I) 3rd log 80.7 12.4 3.9 3.0
Average 75.0 11,1 7.6 6.3
1 ®& £
Ist log 33.7 19.7 26,3 20,3
ZHHEA : B
2nd log ) 53.3 21.4 15.6 9.7
Sawing ‘
3 F E
method (H) 3rd log 51.4 27,5 13.0 8.1
Average 46.9 22.9 17.9 12,3
1 F E
Ist log 41,7 9.2 15.0 34.1
M 5 AL A : B E {
2nd log - 65.4 ; 3.8 19.3 11.5
Sawing i
. 3 & E |
method (m) 3rd log 62.5 0 25,0 12,5
& &
Averege 49.4 7.2 16.4 27.0
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[2)
100 T » - l /"I 5__.]3- o
Sawing  g=" e
g method 17 | 2
3
g
=
L)
=
3
£
>3
(o]
g —o— |st log
-2 2nd log
—e--3rd log
L
g o8 1o,
0 02 04 06 08 1.0 . )
0 02 [o7: 05 08 @o) 10
kd ‘) .
Degree of crooking
Fig. 24 KRESD, EMME2OAM DL Y
Degree of crooking of squares at the different cutting position of logs.
Table 14. R #f AL &, & # ~F
Degree of crooking on squares
of logs and
SRHELE [tk Plot A Flot
NLIEL B g — ;
, N =5 A o Al L b b
. i Sawing method | Sawing method | Sawing method | Sawing method
Cutting | gjze 1) €9} am [
position | T 0 [@EAME X v REAME| X v REAME £ v [ARAMK
of i Degree | Namber |Degree | Number |Degree | Number |Degree | Number
'squares|of croo-| of of croo- of of croo- of of croo- of
ogs (cm) king squares |king squares |king squares |king squares
(%)l studied (%)| studied (%)| studied (%) studied
| EBE 8 0. 54 10 0. 38 52 0. 70, 2
10 0. 32 5 0. 28 52 0. 40, 4 0. 55 6
Ist logs | 5 0.11 58 0.38 49
Total 0. 12 63 0. 32 62 0. 38 56 0. 41 57
2 EE 8 0. 15 2 0. 20 58 0.11 8 0.75 2
10 0. 08 23 0. 24 28 0.35 14
2nd logs | 0.07 38 0.220 40
Total 0. 08 63 0.21 86 0.11 8 0. 27 56
3 EE 8 0. 10 35 0. 19 64 0. 37 12
10 0. 09 34 0. 20! 29
drd logs | |, 0 1 0.21 18
Total 0. 09| 70 0. 19 64 0. 24| 59
1~3EE 8 0. 10 37 0. 22 132 0.32 60 0. 46 16
@ 1C 0. 10 62 0. 26 80 0. 40 4 0. 29 49
1~3 rd 12 0, 09 97 0. 29 107
logs Total 0. 10 196 0.23 212 0.32 64 0. 31 172




B 5=y OFRAMEECOWT GE1H) Ol « Il « 70 « /NED

Bote TRV LT, ZHEAEMNAREATIE, WM T 53 ORHE T, 46.9%, BRETIX
49.4% L KER WD, W 1HDD DX HHEA22.9%, MEREAT.2%, Eiz, W 3HEDDOIXTHIEA
1212.3%, MAEHEMAIC27.0% T, D CELTR=FEADLDORNSFEA L D HED I VIOMREEV
LD,

© AMTHRORE
AELAMOE D L AM T L OBRE AN OARE S X CRMALE~DWC S LT Table 14 iITL

DL,

¥/, #% (A, B) 2#IELT, AMORIEE AbTike OBfRz MM LT Fig. 25 it i,
INPLHELPIRE T, AMOL D &AM E ORI ZIHRERS & MAREFIC DWW T, (IELH]
R BARI B LD B, LA BLATRAMTECEGRRL, TOXVRIFE—ZEORESZLDLTV D,
¥7c, A—0fAMTHEOLDODEL ) OAE XIMFEASEKRT, LdLANRNTSHY, ZHIEMATI
INHOHBEAEZDOLDELDLTVH T LTk, ‘

EErAMO X D L oMKk

averaged at the cutting position

size of squares,

B Plot A, B
= 5 E A | W 5 E A | L b 5 B | = 5 B A | E. f
Sawing method Sawing method | Sawing method | Sawing method | Sawing method
H_) (!H) C I_) _II) ’ I
X b [REAME X v BEAME T v [BEAME £ v BEAME £ » [FAEAMEK
Degree | Number |Degree | Number |Degree | Number |Degree | Number | Degree | Number
of of of croo- of of croo- of of croo- of of croo- of
crooking | squares |king squares |king squares [king squares |king squares
(%)| studied (%) studied (%) studied (%)l studied (%) studied
0. 63 4 0. 59 12 0.70 2 ‘. 0. 56| 14 0. 40 64
0.471 a7 0.52 52 0.45 o, 0.3 8 | o.51 56
0. 43 19 0. 23 107 0. 43 19
0. 47 60 0. 54 64 0. 26| 120 t 0. 39 122 0. 49 120
0.37 18 0.35 24 0. 45| 4 0. 24 76 - 0.29 32
0. 34 48 0.24 20 0. 18 37 0. 30 76 0. 24 20
0. 25| 2 0. 14| 78 ‘ 0. 25| 2 i
0. 34] 68 0. 30, 44 0.17 119 | 0.27 154 0. 27 52
0. 36 42 0. 26 8 0.17 47 ! 0. 26 106 0. 26| 8
0.29 32 0. 14 63 , 0.29 32
0. 20, 19
0. 33 74 0. 26 8 0. 16| 129 ‘ 0. 27 138 0. 26! 8
0. 37, 64 0. 40 44 0.21 53 0. 27 196 0.35 104
0. 36 117 0. 44 72 0.19 111 0. 33 197 0. 44 76
0. 41 21 0. 20 204 0. 41 21
0.37 202 0. 42 ’ 116 0. 20, 368 0.31 414 0.39] - 180
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IS5, %Y ATk E OBEHRE AN ORMAIE 21t 5T Fig. 26~28 K Ld L, . Zhp
D, 1~2BFEOAKRPLARLONILDLHADE VL, TOAMTEEL HELPITHRAIT S EIEZ L
BLTEY, AMOX Y X OFEICELST 5 (Fig. 25) ZAMORMULERZERL T, LA,
Fl—<tE0AM 0% D OFHEIC OV THEDLNAHERTH T, ZhPXAMOEHFICI>TZ 25

%)

o
£
s 7
I}
5 ¢ | 5
o ‘04 t .
104,
5 ., o2
© |
2 1
g )
e 5
02— W N
—O0—Sawing method (1)
—— (98]
o i m
| ]
80 100 200 (mm
E A -1 &

Length of one side of squares

Fig. 256 AMTELAMICkIshiNE
(KIREE~D D HK)
Relation of the length of one side of
squares at the different sawing methods

to the degree of crooking.

08

Degree of crooking
=

02

80 100 120 -

(mm)

IE
Length of one side of squares

#E) I : 1&EE(st log) T: 2ZFE(2nd log)

I : 3%F%E(3rd log)

Fig. 26 AM~tEEEAttickT5s%£Y
CRERE 1)

Relation of the length of one side of squares
at the sawing method (I) to the degree of

crooking.

LeREHELPTHY, WMIBOLIBADL~2F
EDFEEDZVTUIAMTELE D OB VR
— RV ERIE A E DI VWX S TH o7z, LA L,
Fl—DAMTED L OTHAMOE D13t ORI
BTWHLALLZ LT, HEFHOEWER
MALED S DIZEAMDE D BARE L HEbbhTY
52 L, WThORREOHAET S —RRIIL R
THY, RMLBC I ZAMORUhEOELL S
< R R % L L7,

(D ROEOEE
HARDOTAME IOV TD LDmUE B.2.8
1R)% ~120, 121~140, 141~160, ------ DFERIC X 5
L, RUEDREMRODOHIKIZDOWTAMDE D %
L (SHIEMA, MARERICOWTE, F—ok

%)

Qg
o
< .
2 06 N
Q
o %
v
k)
o) |
2
X Q4 a9
e 1 |
76
106, 32
m-° 3
o 7% .
a0z
80 100 120 (mm)
E A — 8 k

Length of one side ot squares

1) T : 1H/EECst log) T : 2%EE@nd log)
I : 3%E(3rd log)
Fig. 27 AWMttt AT 5%D
(KR 1D

Relation of the length of one side of squares
at the sawing method (II) to the degree of
crooking,



h =Y DRMMETOWT E1LH)

KPBLABLNIC 2~ 4ERKDOADOE DD S5 HO&K
KR, FOAKCONTDOE)DAE S LRI L
THELL), AADRLEEAMOL D OB
#Fig. 20 iwLd L7,

BB ELNRE ST, RDRLE LA
DEY EDBHVIITIED & 52 BRI BRAH
S r»bh, FA-ORUEICEVTE, EHERDE
DBRK, LALAOL I BRNTHY, ZHEA
DEDI NS OBRHNREEZ LDL, ZOBERIE
Fig. 25 2 L LIcATRER SO AMOF h DK E
TECOWTOHR L FARLERZLD LI,

F7:, AKDROEIH EFHORVERMELED 1
FECRIREL, ETHOEMOELKS(BID
BERADBHG(AID L DIZL BRTLDRLERK
Fvzieb, Re(BlofERicovwtorho
KREIHBKG (A DO XY KREVZ & (Fig.18)
L, 1BEPLIRMULLAMOLZ IR 2~3FED
HDE VBT BHLLKE VT L(Fig. 26~28) 7«
EOfFERIT, WThd IhbohKRTkiTd
RULEDERDLT FTOFRERLEIZLDLDL
Bbbhbd,

4.4.4. MEENLERTNICX 5 L3R

DOMEKT

Table 13 T L& L7FER»DHE SN
X5, LILAIZEVWTIIZVITLBHE
OB DT, ZOBEORERK
TREL LTHESNHh L RUHICX > TEE
ENTW5ELBNS, ¥, ZOXRAER
D5 b THEFhOBEIAHOBE D T X
> TVWHLS LV EEE 53 Tw5(Fig. 7
S »56, HBHO LM EEED Linvif
ZOoWT, HEENERCNOERECL-T
AMORBDOERY Table 15 TLd L7,

ZORIZDOWT, b ESER LD R
b, HEENOHL 5 LT, RUNENS %
DTFOL 0% Bt E UCHATRELME L A

Degree of crooking

(%)

Chudg « w1 = 378 - /NED — 33 —
(%)
0.8
o 06
<
3 5
&
kS
')
1
m g 0
02 }
100 120 (m(m)

E A -1 k
Length of one side of squares
) I:1FE(st log) I:2%E(2nd log)
IM: 3%E(3rd log)
Fig. 28 MAM~tH:LiAMIIEILED
(RIRe: 1D

Relation of the length of one side of squares
at the sawing method (I) to the degree of
crooking.
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Fig. 29 ROUELAMOED

Relation of eccentric growth to the degree

iE, FOHBEX Tablels TA#IC X of crooking.
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Table 15, L3 bAOHEEN LR ThO S5z

Frequencies on degree of twisting warp and the number

of splits on face of boxed heart squares.

HhELikdo
FE DY 2L L b D S uﬁfrens having a notch sawn
Squares not having a notch q into one sﬁie of them
2 U & Degree of twist a U v & Degree of twist
0 5 10~ | Total 0 5 10~ Total
0 N 2 2 4 3 9 38 50
. % C Lo|C Lol 20 ¢ 1.8) ( 55| C23.0) (30.3)
#g | N 8 22 47 77 5 19 45 69
o % C 39 (1.8 (23.2 (379 ( 3.0 (11.5)](C27.2) (41.8)
(=}
ha 10 N 5 27 65 97 2 5 33 40
= % | C 2.5)| (13.4)|(32.0) (47.8)| ( 1.2)| ( 3.0) | (20.0) ( 42.2)
2]
D o 15 N 3 21 24 5 5
N % C 15[ (10.3) (11.8) C 3.0 (C 3.0
[
¥a N 1 1 1 1
g 20 | 5 ¢ 0.5 ( 0.5) ¢ 0.6 ( 0.6)
&t N 13 54 136 203 10 33 ) 122 165
SR 95 | ( 6.4) | (26.6)| (67.0) (100.0)] ( 6.0)| (20.0) | ( 73.9)| (100.0)

S T T AREET, BED Lzb0RFAELHD2.8%, TED LAEVIDOTIHIET%THY, Zhil
HOLDEHEEN LR CHORAT, BEAEFERCZXRVEEOBREZ S TVw5bltiiikhd,

4.4.5. hUhEZ VX 5AMOMERT

Fig. 5 CLOLAEREPOHEDPR L 5C, THEA L MAREA R CTREME 2hic X 5HED
BEESED T, AMORERTIEEEL LTRALWELT YV OBREC X - THEIN TV 45N
%o

LoRThEZDOBLbIhRTrD, AMOMEOEREL T OARELEMEE 2K d LD T
Table 16 W L®» L7z,

b, RUNES BUT, £0 0.5% UTodoxAtte LTHEATRRME L AL, REREN
DOAMTEFIBLDDLbNSTce b LD THS &, L LATIIRE LA D27.8%, ZHREATIX
18.6%, MAEHREATIEIL.6%TH D, MAMEARRLNE XD X HMEACEENRDNIL, ZHEA
TEORGIHMERTERL VLS LV, ¥, KEERDOEMICOWVT, £ORMMEI X »
TRAMRELSChUN X VR I DMBEEBOREZ b LD5 L, AUhES BT, £ 0.5% LT
DHBEODDIELEBLHAD 1 BEDOAMIC54.9%, 2FET26.8%, 3FEL0%, ZHEAD1IFED
At1ic36.1%, 2%FE12.8%, 3FE93%, MAHEAD 1 BEEDAMIK3.9%, 2%EE1L5%, 3FE
12.5%T, WTFhOAFEDO S O THHEATELMED L DX 1 BEDOEMICD - & dehL, KHMME
Bl BB EEFLORBRIF L BO PR TVE I LILRD, |, ABREOOAMIOIWT, %
DAMTEROIATNEL LV OHLbhrck b LT Table 17 KL LT,

Zhdb, RUNES BUT, £V 0.5% UTOMEDL OOHEL 55 &, ZHREAR DL THAMY
FEE 12cm LITF O % O TR D500 LD S DS AM L LTHARE L 2R ENDMEADDDOTHY,
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Table 16. AL RMMESOOBMCET R LNEL Y DL b7
Frequencies on degree of twisting warp and crooking of squares
classified by sawing methods and cutting position of logs.
RMALE T Fe) C nh (%) Degree of twist
Cutting | Degree -
position |0f  cTO-
of logs| okmg 0 5 10 15 20 25 30 | 35~ | Total
%)
PR 1 BE ~0. 2 10.8 28.31 16.6 4.1 1.7 0.8 62.5
Ist ~0.3 0.8 6. 7| 1.7 2.5 11.7
Sawing
logs 0.5 0.8 7.9 4. 2 0.8 13.3
method (1) 0.5~ 6] 3.2 49 17 o8 12.5
! Total 14.2|  45.8 27.5| 9.2 2.5 o0.8 (120)
2 BE ~0. 2 4.2 20.21 23.5| 13.4| 14.3 4,2 0.8 0.8 81.6
2nd ~0.3 0.8 3.4 3.4 1.7 9.2
logs ~0.5 1.6 2.5 0. 8 0.8 5.9
0.5~ 0.8 0. 8 0.8 0.8 3.3
Total 4.2 23.5 30.3| 16.8| 16.8 5.0 2.5 0.8 (1 19)
3 EE ~0.2 0.8 3.2} 15.5| 13.2[ 15.6] 14.7 7.1 11.0 80.7
ard ~0.3 0.8 4,7 2.3 2.3 2.3 12. 4
1 ~0.5 1. 6 0. 8 0.8 0.8 3.9
ogs _
0.5~ 0.8 1. 6] 2.4
Total 0.8 3.1 17.8] 20.9| 18.6[ 17.8/ 10.1] 10.9 (129)
1~3&E ~0.2 5.1 16.8] 18.4| 10.3| 10.6 6.8 2. 6i 4.1 75.0
i
\ard | ~0.3 0.3 24 19 35 L4 o8 o8 1.1
logs ~0.5 0.3 2.9 2.1 0. 8 0.6 0.3 O.Si 7.0
0.5~ 0. 6 1.5 2.2 1.1 0.3 0. 3| 0.3 5.9
Total 6.3 23.6| 25.0[ 15.8] 12.8 8.2 4.3 4.1| (368)
~0.2 2.5 14. 6. 5 .7 2.4 . . .
- % 1E £ | BE 0. 8| S 0.8 0.8 33.7
Sawing 1st ~0.3 0.8 4.9 5.7 4.9 0.8 0.8 19.7
~0.5 3.3 . 9. 8| 2.4 0.8 .
method (II) | logs %8 2.3
0.5~ 4.8 6. 6 4.8 3.2 0.8 20.5
Total 11.5 36.1| 27.0/ 16.4 6. 1.6 0.8 (122)
2&E ~0.2 1.2 4.5 14.2] 14.9 5.8 7.1 4.5 0. 6| 53.3
ond ~0.3 1. 3 6.5 3.9 .3.9 2.6 0.6 2. 6] 2.4
logs ~0.5 0.6 S. 2] 5.1 1.3 2. 6 0.6 15.6
0.5~ 3.8 3.2 0. 6 1.9 9.6
Total 1.9 14.9; 29.2| 20.8] 14.3 9.7 5.8 3.2 (154)
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Table 16. (->-3&) (Continued)

BRI RLE

x b

b el o4 (%)  Degree of twist
Cutting (ge%ig.e
PO Taneloking 0 5 10| 15| 2 | 25 | 30 | 35 | Total
(%) ‘

3 | ~02 6.5 4.3 8.7; 10.1] 5.7 9.4/ 6.3 51.4
3rd ~0.3 0.7 0.7 2.9 5. 1? 5.8 4.3 2.9 5.1 27.5
logs | ~05 L4 L4 1.43 4,3 2.8 1.4 13.0
0.5~ 1.4 2.9; 1.4 1.4 0.7 7.9

Total 0.7 101 8.7 181 217 145 12,8 13,7 (138)

1~3EE 02 1.2 8.2 87 101l 62 48 51 23 469
~ard | ~0-3 0.5 2.2 5.1 4.6 4.1 27| 1.2 2.6 229
logs | 05 1.2 53 5.3 1.7 26 1.0 0.2 0.4 17.9
0.5~ 14 3.9 2.5 2.0 1.4 o0.4 0.2 12.3

Total 43 19.6 21.7 18.6] 14.5| 8.9 6.5 5.8 (414)
mEiE s |1 mE| 02 42 183 1.6 25 0.8 25 1.7| 417
Sawing Ist ~0.3 s.8) 1.7 0.8 0.8 9.2
method (1) | logs | ~%5 2.5 9.1 1.6 1.6 14.8
0.5~ 19.2 10.7] 2.5 0.8 0.8 34.0

Total 6.7 52.5 25.8] 7.5 1.7 3.3 2.5| (120)

2 mE | 02 9.6l 21.1] 19.2] 9.6, 3.8 1.9 65. 4
ond ~0.3 1.9 1.9 3.8
Jogs | ~05 1.9 5.7 7.7 19 L9 19.3
0.5~ 3.8 1.9 1.9 19 1.9 11.4

Total 3.8 11.5| 28.8/ 30.8| 15.4 3.8 3.8 1.9 (52)

sEE| ~02 12.5| 12.5| 25.0, 12.5| 62.5

3rd ~0.3

logs | ~05 12.5 12.5 25.0
0.5~ 12.5 12.5

Total 12.5 12.50 12,5 125 37.5 12.5 (8)

~3EE 02 2.8 15.0] 13.9] 7.3 3.9/ 3.3 17| 17/ 49.4
1 ard | ~0-3 3.9 1 11 1.1 7.2
logs | ~05 1.7 7.2 2.8 3.3 0.6 0.6 0.6 16.7
0.5~ 1.2l 129 7.9 2.8 0.6 0.6 0.6 0.6 26.7

Total 5.5 38.9] 25.6| 14.4] 6.1 3.9 2.8 2.8 (180)

) () OBFRREAMAFLLDT,

Note : ( ) indicates the number of squares studied.
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Table 17. KREkEAMTEROTKFHhThEL DL bz
Frequencies on degree of twisting warp and crooking of squares
classified by sawing methods and size of squares.
e £ b Pl C h Degree of twist (%)
Size |Degree
of |of cro- \ Total
squares |0King 0 5 10 15 20 25 30 35 ota
d %) |
| -
FUNE N 8 cm ~0.2 . 7.6 9.4 11.4| 17.0 5.7 20.9 71.8
Sawing ~0.3 1.9 3.8 1.9 5.7 13.2
method () ~0.5 1.9 1.9 3.8
|
0.5~ ’ 1.9/ 3.8 1.9 1.9 1.9 11.4
Total l 1.9 9.4 15.1] 18.9; 20.8 13.2] 20.9| (53)
10 cm ~0.2 1.8 6.3] 18.0] 17.1] 12.6| 10.8 6.3 2.7 75.6
~0.3 2.7 0.9 2.7 0.9 1.8 9.0
~0.5 0.9 2.7 1.8 1.8 0.9 0.9 1.8 10.8
0.5~ i 1.8 1.8 3.6
! Total 2. 7| 13.5| 23.4| 21.6| 14.4| 13.5 8.1 2.7 (111)
12 em ~0.2 8.4 27.0] 21.5 7.4 8.9 2.0 0.5 75.5
~0.3 0.5 2.9 2.9 4,4 1.0 11.8
~0.5 3.4 3.0 0.5 6.9
0.5~ 1.0 1.5 2. 5 1. 0| 6.0
Total 9. 8| 34.0; 29.9| 13.2 9.8 2.0 0.5 (204)
= 5 8 cm ~0.2 0.5 6.2 7.2 11.2 10. 2] 9.2 - 7.2 3. 5 55.2
Sawing ~0.3 | . 0.5 3. 6 4. 6| 4.1 4. 6| 2. 6| 4, 0| 24.0
method (1) ~0.5 0.5 1.0 1. 5 1.0, 4.1 1. 5] 1.0 10.7
0.5~ 0.5 2.0 2.5 2.5 1. 0] 1.0 0.5 10. 1
Total 2.0 9.1 14.8 19.4 19.4/ 16.3 9.7 9.2 (196)
|
10 cm ~0.2 2.0 8.7] 10.1 9.7 3.0 1. 0 ‘ 3.0 2.0 39.5
~0.3 0.5 3.6 7.1 4.6/ 4.1 1. 0 1.5 22.3
~0.5 1.5 8.6 9. 6 2.5 1.5 0. 5 0.5 24.9
0.5~ 1.5 5.5 2.5 1.5 2.0 13.1
Total 5.6 26.4] 29.4{ 18.3] 10.7 2.5 3. 6 3.5 (197)
12 cm ~0.2 23.8 9.5 4.8 38.1
~0.3 9.5 4.8 4.8 19.0
~0.5 4.8 14.3 19.1
0.5~ 9. 6 4. 8 4.8 4.8 23.9
Total 14.3]  52.4/ 14.3] 14.3] 4.8 D
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Table 17. (->-3&) (Continued)

MR % b H C h Degree of twist (%)
Size |Degree
of Phiee | o 5 10 | 15 | 20 | 25 |30 | 35 | Total
squares g%)
W % A £ 8 em .~0.2 3.8 19.3] 13.5 6.8 2.9 1.9 2.9 1.0 51.9
Sawing - ~0.3 48 1.0 1.0 1.0 7.7
method (1) ~0.5 1.9 5.8 2.9 3.8 1. Of 1.0 1.0 17.3
0.5~ 9. 6 7.7 2.0 1.0 1.0 1.0 1.0 23.1
Total 5.8] 39.4| 25.0 13.5 5.8 2.9 4.8 2.9 (104)
10 cm ~0.2 1.3 9.1} 14.5 7.8 5.2 5.2 2. 6 46.0
~0.3 2.6 1. 3| 1.3 1.3 6.6
~0.5 1.3 9.2 2. 6 2.6 15.7
0. 5~ 2.6 17.0 7.8 3.9 31.4
Total 5.3 38.2] 26.3| 15.8 6. 6| 5. 3] 2.6/ (76)

1) () OEFERFEEAMAEZ LDT,

Note : () indicates the number of squares studied

AMTENR IR LD PIVLOREMT 5 2 LW EDDTRERTHE LR D,

4.4.6. HEENEZRACHELZVICEZAMOKERT

A REOFERRC OV, MEEHOKSLT, hUh5%EUT, £0 0.5% U TOomEE2b23
DEBMICET 5 EEO LMD AT E LT Table 18 it L Liz,

ZhrbdEbrin k5, LRROAME LTHEATERGHEDS OOXRKILRE, LbbATHED
U7c#1i220. 0%, HE1D Linviic15.3%, F#17.4%, —HHEAT16.7%, M EHEA30.6%TdH -7,
7, AMHESOORBILRTIE, AifTEsem O ORLD BA 1.9 %, ZHREMS. 2%, MBIE
F36.5%TH Y, AT 10cm DL DORLEHA9.0%, ZFHEMA2L. 8%, MAHEA22.4%, FAti~HE
120m O DT b B F26.0%, = HHERAT. 675C b -7, |

I T

ZOWEIER S T <Y OFIRICHIco T, AMELTOHILY ML LTOMEADEEEZHED
PILERDOTHY, MEFECHI > TR INCEER HcX T BILHENE, BMOFMER ZOR
FLONEIRT MEBISER T2 L), ThD OHEHOMAR CRMMWENELT 5 EEBEER L,

A L, EHENFBEABKRBENRFIEFRNORGROL L7xs 2Hs (A, B) wHEEN
0.2~0.3ha OE#EHy (Table 1 B18) 2% 51, FEHNONXARDS D, BWER, IMEREZOE W
random sampling T, A#Z1084, Bks 113 ROfAARERE, KEIL, AMBIEVZEHE LD
b, ZUEAAPSHE 3.3m ORA% 3K D TAT 663 FDUHAAL KRR L7z, ZhdOfFILAIR
oW, JASKIBRERFERIRY, AMEXELTIAMI 2R ko7 (Fig.1 &8, ®{ux
NEAMIAEMECE VT, JASKIBAMMELZRELZODL, W4rABRALRER LY, &
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Table 18. bt & U CHERATAE L A A&
Frequencies on squares which is available for structural timber,
AP ST o
AMTE L BE |2 FE |3 FE I~3BERX K b B3 B R BERK
S . F Frequenfy Numb
ize o — requency at tota umber
square Ist 2nd 3rd 1~8rd at each | number of of
a logs logs logs logs size of squares squares
(cm) square studied studied
(%) %
Loh b A '
D) 8 0 0 0 0 0 18
Sawing method | 1 0 6.8 1.8 44
(Squares having 12 20 1 30 29.1 18.0 103
a notch sawn
into one side of| Total 21 11 1 33 20.0 165
them)
O b b A 8 0 0 1 2. 0.5 35
(&Y Liswih) 10 3 2 2 7 10. 4 3.4 67
SaVV"1%I§“eth°d 12 18 5 0 23 22.8 1.3 101
(Squares not Total 22 7 2 31 15.3 203
having a notch)
Lo b A 8 1 0 0 1 1.9 0.3 53
(& Fa) 10 4 4 2 10 9.0 2.7 111
Sawing method 12 38 14 1 53 26.0 14,4 204
I
(Average) Total 43 18 3 64 17. 4 368
= 5 i A 8 2 6 8 16 8.2 3.9 196
. 10 27 11 4 43 21.3 10. 1 197
Sawing 12 9 2 10 52.4 2.7 21
method (II) | Total 38 19 12 69 16.7 414
m 5 KA 8 30 4 4 38 36.5 21.1 104
i 10 15 2 17 22.4 9.4 76
Sawing 12 - _ o o _ o _
method (1) Total 45 6 4 55 30.6 180

BRI o LABITERIC SO PR T 5 E4BORAI X HEOBELZAEL, Hiks 7~y ofiH
MEOEEY HEOIT LI,

FERROBMERRO L BN THS,

5.1. F#HIED

EEMONATAESD, WHOILAEE, BHE BFEMEZL DT Table 5 KL L, %7,
TAROMEERRSOHE, KT, TmE, BHfl BTEToBRME, IHEroBoEZE8cm
KB E TOBMHE, WEIME BREMBEL %2 LD T Table 6 L L7, AROFEEILHEXD
PRI, HIFYHORMBERROBMICL > TWH LB LR TWERD, TOX5hh
DB ROOMBEN L ORIV L TCEERERE D200 LFEXDLN, ZOHABERELLDLDOE
HEBRELELDTH D,

5.2. FHME
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AEEINTAKCOVT T AS KX 5 H5E Table 7 KL Lo, TOMERSEDLE)THS,

(1) EHHZERHROER DL D LAAKIRESH T AS 15 TH 5%, FHAIHIC L B
DibREHH T AS 2~3%Th5,

(2) ALK, £OLERGHZEDOLDIEIHOKEL X - THIRSNTH Y, TRAZEDD DI DRE
X o THEIZh T3,

(3) HALKiITOVWT, JAS 1D DX, Fik 20cm L EDOBDIzDAZHSbhTkY, JAS 3%
MIAER 24cm DTFOLDRDBLES LTS,

5.3. WENRKF

AT BT B MO RER 5O RIE Table 8 iICLd LA, FOBMEIOEDLED ThHb,

(1) WFNOARBELC I S5AMCOVTH JASH 1 ~2503 02%@ e L, #AELLAMICK
W BEKLERL D BATTI. 6%, ZHEATEL.8%, MAEMAT62.7%TdH >,

2) AMDOREDS L, ERMIHETHRSh, FTREXALFORETHH I TN S,

5.4 BEAILH LN 5 RHWRA

AMITD Db D ZRIIEKED 5 b TEEL L OEMEEN, hUhBITEF I Thott,. 2D b,
HMESNIEMCEHI 2 vhb 2 L THHEEHETES (Fig. 7) %5, hUhiLhicikwlTiiz
OFEIHES L (Table 10), E7z, AMTHDbHILE TS DREIZE OS2 AM ORI D %,
EMERBREC L > TRV Ll okedbbhilck LD, TOMEEISEDX5TH5,

5.4.1. MEEZ (Photo.5 £I8)

(1) MEENOEE KGRI BB L, MEREATRHKI(B) Db DI (A) Db D X Y HEE
BT BV, BOKRERVEDAMICOWVTIX, MEIRODERIID E ST (Fig. 4),

(2) MEHNOKDORD BFVOEL D BLATHSFEAIIIRS T AV (Fig. 5),

(8) THKEFS L MAKEATIE, HEEOERVRMAEEBDO L 0 EHEShOK Rk <, LI BATE
HESHREREILLDLNE (Fig. 6),

5.4.2. AUh & (Photo.6~8 HIR)

(1) AARESSBHORUNEY < 55 L, MHEAORURARLT <<, SHEAORLL
PRERT, LI bAORUNERZ ORMEkE Sz LdL TS (Fig. 9),

(2) RChEBOREIEMG IO BRS L, MHEADHETIIHRT(AIDEL05HG (B) DD
LD HELPWHEV, ZHHES, LALATRERFICIZRENEOERIIHESH TRV (Table
N

(3) RUNEBERAMORMAEROILL BRTHSE LVWThOABREDOAMIC OV TS, 1BFEDLD
BHRNT, BMMEOH BB er 51 EL DR THRIIREL K> T3 (Fig. 10),

(4) AMORUENEDOKRE ZVIFAME CRIE Shicdif @B (Photo.1, Fig. 15) 721k, M
ChHbbhbMEEHNOAE (Photo.5, Fig. 2) Wl LAt LO LTS, L ->T, HED
BHEENEID2EEEITCAMORUCNERT VT 5 EENRERE2 L2030 TH S (Fig. 17~18),

() AAMEC R T LEOHMELAMORUNE L DSV, 131F, HHIMREREL DL,
HOTHR b At OR ChER W L THEENR Bk b2 D L sdbhs (Fig. 19~20),
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(1 A—oAMTECRT2RTHERVTLOARRED L D OWT i EBOEVWRIFALED b ©
FEEAEV (Fig. 12~14),

(8) AMORUNBEOKAREIIX, YADEESOCERNDD, HEAL I > ThTLhEDOAREV
DENIVHONBH D X S ckbbh 5 (Table 11),
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23), ‘
(8) AHOL DIHRMABOE D DIEEARE L, EHMEECLWT SR U EOBRINEBNTS >
7= (Fig. 24),

) AMTELZ Y LOBRIIRAThEDOREIEEDELI TRV, LILATIIL~2BEDA/MD
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FEM, MAERCOVTIE, AHTHEEED OBV —EOBRIEHR Dbk o7 (Fig. 25
~28),
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On the Quality of Larch Timber (Larix leptolepis Gorpon).
Report 1. Influence of some conditions about the characteristics

on trees, logs and squares,

Takeshi Kano, Shinsaku Nakacawa, Hisao Saito and Shoichi Obpa

(Résumé)

Most of the logs from young stantds of planted larch (Larix leptolepis Gorp.) in Japan
" have been used for piles, mine posts, electric poles etc. But owing to many defects of this
lumber, the quality for saw logs from such planted larch have seemed to be rather unfit
for use as structural timber, In this paper, we described firstly the results of the investi-
gation on the yield rate of logs cut from larch trees and the quality of lumber sawn from
larch logs.

Then we studied the factors which affected the quality of lumber, such as the condition
of stands, variation of external feature of individual trees and logs, and the quality-indicators
for lumber.

Origin of the logs

The forest area selected for the study is situated in a national forest at Daimon, Nagano
Pref. The 2 plots (A and B) of which the areas are 0.2~0.3 ha, were selected for this
study. The A-plot was an even-aged stand of larch at 40 years of age, and the B-plot at 57
years of age. Other information about each plot is given in Table 1. The sample trees were
selected in these plots by random sampling except for the co-dominant trees and the trees
with visible injuries. The 108 trees in the A-plot and the 113 trees in the B-plot were felled
for the study, and three 3.3-meter logs were bucked from each tree. The tree number,
position of the logs and standing side in the tree were recorded on each log. General infor-
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mation about each sample tree is given in Table 2.
Methed of analysis

The study logs were sawn open with a band saw by three methods which are shown
in Fig. 1. The boxed heart squares are given by sawing method I, the squares having two
sides of quarter sawn grain by sawing method I, and the squares having 4 sides of quarter
sawn grain by sawing method IM. These sawing methods were selected to be corresponding
to the breast height diameter of sample tree (Table 3).

The quality grade of these squares was examined by J. A. S. method at green condi-
tion; then the sample squares were seasoned for about four months, setting them in a
draughty room which was not expesed direct to the sun (Photo. 2, 3, 4). The various defects
existing on the sample squares were observed at the condition of air dry.

Yield rate of timber

The tree height, clear length, degree of full-body, volume of trunk and branch, percen-
tage of branch volume, volume of trunk under clear length, volume of trunk over clear
length, total volume of logs more than 8 cm in diameter secured at every trunk were given
in every class of breast height diameter (Table 6).

Quality of log and square

Most of the small logs having a diameter of less than 13 cm correspond to the Ist grade
of J. A. S. because it is represented only by the crook in logs; but most of the medium
logs of which the diameter is 14~29 cm correspond to 2nd or 3rd grade of J. A. S. because
it is represented by the defects factor of knot and crook. In medium logs, the quality of
upper grade is limited by size of knots and that of lower grade by the defects of crook
(Table 7).Most of the squares by any sawing method correspond to the common 1st and 2nd
grade of J. A. S. The quality of upper grade is limited by size of knots and that of lower
grade by the defects of wane (Table 8).

Defects on sawn square

The remarkable defects such as splits on face, twisting warp and crooking occurring
on the squares reduce the utility of the squares (Photo. 5, 6, 7, 8, 9, 10).

The splits on face can be reduced by sawing a notch into one side of the square, but
is not effective for reducing the twisting warp and crooking defects. The occurrence of
these defects observed in sample squares were different, depending upon the conditions of
stands, sawing methods, cutting position of logs and size of squares. Outline of these
results are as follows:

Splits on face (Photo. 5)

In the sample squares by sawing method I, the splits are more numerous at samples
of B-plot than those of A-plot; but in the squares cut by other sawing methods, no signifi-
cant differences about the number of splits on face were observed as to the sample squares
of A and B-plots (Fig. 4). The number of these splits was observed as being the most
numerous in boxed heart squares, and the least in squares cut by sawing method (Fig.
5). Moreover, in squares cut by sawing method T ~1I, it was clearly found that the lower
the cutting position of logs is, the more numerous the splits become (Fig. 6).

Twisting warp of square (Photo. 6~8)

The degree of twisting warp of squares was determined by measuring the maximum
distance representing the movement of edges by twist as seen when the lehgth of side in
square is represented as (a), and the maximum distance the 4 edges in square are replaced
by twist is represented as (b) as showh in Fig. 3 and Photo. 6, 7, 8. The degree of
twisting warp was given as b/a 100 (%). As compared with the degree of twisting warp
among the squares cut by different sawing methods, the smallest degree was observed at
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squares cut by sawing method I and the biggest at those cut by sawing method I (Fig. 9).
The degree of twist observed at sample squares of plot A are considerably smaller than
those of plot B in the cases of squares cut by sawing method I, but no significant
differences as to plots are observed in sawing by method I and I (Table 9).

Summarizing the data regardless of sawing method, it was clearly shown thét the
degree of twist was represented as minimum in the lst log, and the higher the cutting
position of logs the bigger it becomes (Fig. 10). The grain angle on disbarked surface of
logs was measured with a device calibrated to show the number of cm along a lengthwise
axis 50 cm as shown in Fig 15 and Photo. 1.

The direction of maximum slope of splits appearing on the face of each square reveal
that the mean degree of twist is generally proportional to the averaged grain angle and
the slope of splits observed on the face of logs on squares (Fig. 17~18). In spite of the
general trends reported here, there was considerable variation among the degree of twist
within the same grain angle and slope of splits. So, the angle as it appears on the surface
of logs or squares may be an indication of the degree of twisting warp. Moreover, it was
observed that the degree of twist was in inverse proportion to the size of squares in cases
of sawing method I and II, but in sawing method Il the degree was almost constantly
small without relation to the size of squares (Fig. 11). )

Regardless of the sawing method, the lower the cutting position of log the smaller the
degree of twist at the same size of square (Fig. 12~14).

This points to the fact that the degree of twisting warp is about proportional to the area
ratio of knot on surface of log, so the ratio may be regarded as an indication of the degree
of twist.

Crooking of square

The degree of crooking was represented by percentage of the lowest height of the inside
curve surface along the length of squares to the length of the chord (1=3.0 m),as shown in
Photo. 9.

In comparing the occurrence of crooking of squares among the conditions of stands,
sawing methods, cutting position of logs, size of squares etc.,, it would seem that the

degree of crooking is smaller in sample squares of plot A than those of plot B in cases of
squares cut by sawing method I, but no significant differences as to the stand plots are

observed in cases of squares cut by sawing method I and II (Fig. 22). Therefore, the
degree of crooking becomes the minimum at the squares cut by sawing method I, and the
maximum in squares cut by sawing method II (Fig. 23). It obviously seems that the lower
the cutting position of sample logs, the bigger the degree of crooking, and these reldtion-
ships to the cutting position of logs are just inverse to those existing between the degree
of twist and the cutting position of logs (Fig. 24). The relations between the degree of
crooking and the size of squares are not so apparént as compared with those in the cases

of twist. But the degrees of crooking are almost proportional to the degrees of eccentric
growth measured on the cross section at the end of logs (Fig. 29). So, the general trend

in which the degree of crooking on the Ist logs became the maximum' and those of plot B
were bigger than those of plot A (Fig. 22, 24), might be due to the degrees of crooking
being proportional to the degree of eccentric growth observed at each log (Fig. 26~28).

From the viewpoint of practical use for these squares, it was regarded that as the
quality grade of squares available as structural timber, the number of splits on faces should
be under 5; the degree of twist should be under 5%, and the degree of crook should be
under 0.5%. So, the frequency on these of practical quality grade was 15.3% in cases of
squares cut by sawing method I, 16.7 % in squares cut by sawing method I and 30.6 %
in squares cut by sawing method II (Table 18).
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Photo. 1 L K # M © #& # £ \

The grain angle observed on the disbarked surface of log.

Photo. 2 fiEMOEDIDD/NE
The draughty room for drying

the sample squares.

Photo. 4 MA#tORZHEIKIL
Setting condition for drying

the sample squares.

Photo. 3
Setting condition for drying

the sample squares.
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Photo. 5 #oom #H h
Splits on face of squares.

Photo. 6 h U h # E ¥ &
The instrument for measurring the degree of twisting warp in squares.

Photo. 7 RN X BB OBEIEOMNE
The method of measurring the movement of edges by twisting warp.
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Photo. 8 hUhick sHEOBENREDEIE
The method of measurring the movement

of edges by twisting warp.

Photo. 9 4 # © % » o #
The method of measurring the degree of crooking in squares.
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