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L, #OHBC 2V THERGRODHEE v, AMAECH L 5t FEGOBEY R L

ZORWEOEFCH - T, WHIBEBR, BRAERFEER, N RAHBR, BBEEMNHEIL
FHE, FILEXFEEIBRLEOTREY 2, FHAES X OHRM ORMic oW Tl ey, REEK
REERELARER, HERFFESR LHERER ENBRBR SFERERLEN BX BEE
HBEEKFIAKI IO hD BRBOMBOH 4, MERBRBHISH, BHXEFTHRER, MR
8, WWBZ—MESROF DB NE il 22, ThBDH 2L T, BLRHOEY
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1. RAEHOBR

FEMIEFRERRDEN 2445 (Plot C, D), REPENRDEN 3445 (Plot E, F, G) T, ZOEEI
Table 1 L Lo ZhhbBELMLL 5, Plot C XU D i, #HEE 600~760m T, W
nd, EEPEAIREOERBTH Y, TOMMEEIHLDELRL T34, ha Hich OZREEK
1% Plot D 2300/h 3w ETe, REEHRREADIHS (Plot E, F, G) i3, WIhIiBkE 2k
DE<{, Plot E, F BASETH Y, HGD ha Hich O AREET, Plot E 4% Plot F 35X Plot G
K BRTHIE DA e, TCCHRTERE L REERREAORENRS (Plot A, B) £\
THHBDIDZ OBES Table 1 ZEB LI,

(D) AHBHBBRE - HESE (D~6G) ANEHEBHEFEZA
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Table 1. FAEHOHIT
Sampling plots.

mE e P el maw
AEHS Heig- moand o AAE E R | o®
i 7= # ht Tree inclination
S 1 B above BRE Number [Area of
ample Situati Vel age | FF M of trees|sample
ituation sea- :en. | DeEgrEE-
plot ; Direc per plot
level ti £ of stand| hect . Remark
(m) | ¢ fon of . . |hectare
slope | (#/ha) | (ha)
' REREMRE AL mE | @
Plot-Al poimon district, National forest 1,260 40 | gouth- Slope, 860 | 0.3500 | & 1%
of Nagano pref. east | gentle
Eﬁgigﬁﬁiﬁggﬁcﬁ ITE | 23
B Daimon district, National forest 1,440 57 Ng;;}:l' rsalto&? 409 | 0.3915 | F1#
of Nagano pref. steep
BRI e | em
c R 67 AR /DE 760, 47 = | 782 |o0.0720
Himegami district, National North | Flat :
forest of Iwate pref.
%ﬁﬁ%%ﬁ?ﬁ%%%ﬂ%%m 17
i P
p| , BV 532 PRERC/NE 600 | 50 536 | 0.0914
Iwatesan dlstnct National North Flat :
forest of Iwate pref.
SESRHR LR R | = | =&
/ , . o
E Kitayama district, National 1,230 36 West zégge’ 541 | 0.2585
forest of Nagano pref. P
SRR 19 TROE /MK Mo A
LAV N S
Nibariyama district, National 1,620 47 South g%gge, 927 | 0.1337
forest of Nagano pref. p
SR 12 HIED /B | v
JINHR — R
G Nibariyama district, National 1,740 50 | North- Flat 766 | 0.2859
forest of Nagano pref. . west
i (Flat) —EFIA (Degree of stand inclination) ~5°
£ (Gentle) s ( 2 ) 6°~20°
& (Steep) 7. ( 2 )21°~35°

2. gtRKROWR

AR ERH 0.07~0.28ha BEOCEEMPREL, EARECHE, WEERE 20 cm Lok
#%%c LT, randam sampling G % Plot 20 RDERAKYEE, &@IALT\:O HERARDBEIL Table
2 LT,

HEREACET 2 AEARL, RFTRCE U, OB ERE, 18E 0.15~3.45m, 2%E
3.60~3.90m, 3&EE 4.05~4.35m THH, =hbOERAKDEMAET, #LH 0.0~0.15m,
3.45~3.60m, 3.90~4.05m 225, EX 15cm OFRARE Lice

ERAKIHEC BT 5 REFEOH, —EOARRE (Fig. 1 BR) Kk - THML, #RAMco



Table 2.

Sample trees.

#R K o # ®

. : HAMEOBMEERED D Dbhric = |
HRAAES B & | WEER | &TE SERE | TR | LR Frequencies on the type and degree of grain direction
B observed at disbarked surface of logs.
reast- Percen- | Percen- I & = I X m & £
Sample | Height height Clear . |[Degree of | tage of | tage of 1st log 2nd§10g 3rd log
tree No. | H | 9T | jongth | fullbody | SeaT branch |5 "@ | AUAE | 1 A | ALRE | 77 H [ AThE
eng volume Type of | Degree of | Type of | Degree of | Type of | Degree of
(m) (cm) (m) H/D (% % grain grain grain grain grain grain
direction slope direction slope direction slope
Plot-C.
1 24.0 26 16.7 92.3 69.6 3.2 S 6 S 2 Z 14
4 26.3 30 17.5 87.7 66.5 5.0 S 10 S 12 Z 12
6 26.0 30 18.0 86.7 69.2 4.7 Z 6 S 9 S 16
8 26.6 32 10.6 83.1 39.8 3.1 VA 30 VA 6 S 11
13 24.3 26 18.9 93.5 77.8 0.6 VA 21 VA 10 VA 6
14 24.2 24 16.6 100.8 68.6 2.0 S 9 S 13 S 22
15 27.2 38 16.3 71.6 59.9 3.3 S 11 S 22 S 8
18 25.4 24 19.6 105.8 77.2 2.6 VA 5 S 2 S 13
20 23.4 24 17.8 97.5 76.1 2.3 VA 14 S 12 S 9
21 25.5 28 16.5 91.1 64.7 3.7 VA 8 Z 11 S 6
22 26.3 34 14.2 77 .4 54.0 6.6 S 41 S 31 VA 4
28 26.5 36 15.7 73.6 59.2 4.8 S 10 S 9 S 7
32 26.6 30 . 17.1 88.7 64.3 2.0 S 13 VA 20 VA 10
33 25.2 26 17.2 96.9 68.3 4.0 S 29 S 11 Z 21
35 23.6 22 18.0 107.3 76.3 1.4 Z 21 Z 38 Z 50
37 23.7 24 18.8 98.8 79.3 0.2 VA 9 VA 17 ‘S 4
38 23.7 22 17.9 107.7 77.5 3.3 VA 6 YA 8 Z 10
41 23.3 28 17.4 83.2 74.7 2.3 S 25 S 18 S 14
42 24.2 28 18.9 86.4 78.1 2.8 Z 30 VA 41 Z 17
52 23.2 24 16.2 96.7 68.9 0.8 VA 39 VA 24 S 6
% 23.2 10.6 71.6 39.8 »
Total or | ~24.9 |[22~2T~38 ~16.9 | ~96.3 | ~es.4 02729 | 5 9 s~17~a1 | 5 1 2~15~41| 5 11 4~13~50
average ~27.2 ~19.6] ~107.7 ~79.3 e
Plot-D.
3 22.7 26 1.45 87.3 63.9 2.3 Z 10 VA 2 VA 1
4 23.7 26 1.81 91.2 76.4 0.3 Z 25 VA 36 VA 31
6 23.7 26 1.91 91.2 80.6 1.2 S 29 S 6 Z 35
7 23.9 30 1.57 79.7 65.7 2.4 S 10 S 6 Z 13
11 24.3 34 1.24 71.5 51.0 5.5 Z 19 YA 18 S 9
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‘Table 2. (x>3%) (Continued)

- ) : — A E DBIERRAE OB bR 1o
HRAAEES B | WEER| KTH SEWE | BTER | EER Frequencies on the type and degree of grain direction
observed at disbarked surface of logs.
' Breast- Percen- | Percen- I & % I ES TE ES
Sample | Height peight Clear |Degree of | tage of | tage of 1st log 2nd§10g 3rd§iog
tree No. | H | %AMEleT | jengrn | ullbody | (Sear | branch TSR RURE |7/ B | RUAK | /B | ACKE
) leng volume Type of | Degree of | Type of | Degree of | Type of | Degree of
(m) (cm) (m) H/D % % grain grain grain grain grain grain
' . ‘ direction slope direction slope direction slope
14 23.9 28 18.0 85.4 75.3 0.7 Z 6 Z 4 VA 17
16 22.8 28 14.8 81.4 64.9 4.2 S 50 Z 8 S 11
17 25.4 36 13.8 70.6 54-.3 1.9 S 24 S 3 Z 6
18 26.0 40 14.7 65.0 56.5 3.5 S 13 S 4 S 16
21 23.8 30 13.5 -79.3 56.7 3.6 Z 9 Z 8 Z 6
24 23.9 28 11.8 85.4 49.4 8.0 S 10 S 11 S 12
26 23.6 32 16.4 73.8 69.5 0.4 S 25 S 25 VA 4
28 21.1 24 7.8 87.9 37.0 3.0 VA 14 Z 18 VA 6
30 21.7 26 13.0 83.5 59.9 1.8 S 41 S 31 S 13
38 24.5 36 13.4 68.1 54.7 3.1 VA 25 S 9 S 3
40 23.7 32 11.1 74.1 46.8 3.8 S 21 S 22 S 3
41 24.3 30 10.9 81.0 44.9 3.7 S 6 S 5 S 21
43 22.3 28 17.1 79.6 76.7 2.0 S 5 S 2 S 17
46 24.9 30 15.3 83.0 61.4 2.7 S 27 S 12 VA 35
47 24.7 32 12.0 77.2 48.6 4.7 S 30 S 18 S 13
@ 21.1 7.8 65.0 37.0 N
Total or [ ~23.7 [24~30~40 ~14.1 | ~79.8 [ ~59.7 03729 1 2 13 ) 590 S 18| avrze3s| S 19| 1~1s~ss
average ~26.0 ~19.1 ~91.2 80.6) .
Plot-E.
6 21.9 28 13.7 78.2 62.6 6.4 VA 25 YA 15 S 25
12 23.1 30 13.8 77.0 59.7 5.1 S 177 S 3 VA 28
21 21.7 30 12.3 72.3 56.7 5.4 S 37 S 101 S 64
34 24.8 32 12.6 77.5 50.8 4.7 S 41 S 15 S 53
39 26.0 34 16.1 76.5 61.9 2.0 S 6 S 30 S 37
43 27.0 32 12.3 84.4 45.6 3.9 S 56 Z 15 S 11
55 26.0 36 14.1 72.2 54.2 3.1 S 49 S 7 S 20
63 25.1 36 14.2 69.7 56.6 4.6 S 60 S 61 S 81
71 25.1 30 12.7 83.7 50.6 2.2 S 65 S 7 VA 4
77 25.8 34 10.3 75.9 39.9 7.8 S 42 ) 32 S 39
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78 24.4
80 24.5
81 25.5
82 25.9
84 26.6
85 22.4
86 23.3
87 27 .4
88 26.0
89 26.8
21.7
Total or | ~24.9
average ~27.4
Plot-F.
42 18.2
48 17.8
64 18.6
67 16.7
73 17.0
82 17.8
86 17.9
87 18.2
91 18.3
101 18.2
102 20.6
109 18.8
110 18.9
112 18.6
114 15.9
120 18.6
121 18.5
122 21.1
123 20.1
124 19.9
w 3E |15.9
Total or | ~18.4
average ~21.1

28
34
28
30
32

32
32
34
34
36

28~32~36)

24~28~35

15.8
11.2
15.5
13.9
15.4

13.6
11.5
14.5
13.2
13.3

10.3
~13.5
~16.1
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Table 2. (>3%) (Continued)
- . HAMEOBMEERE DD bbhuic
HRAZS # 5 |WEEE | BETE | SHE | BTER | BEx Frequencies on the type and degree of grain direction
B . observed at disbarked surface of logs.
reast- Percen- | Percen- I £ I ES T
Sample | Height height Clear |[Degree of| tage of | tage of lst?og zndﬁlog 31-(1§i0gI
~ tree No. H dlanlljeter length | full-body ICIe.atIil brfl.nCh E] RChE | F © RTHhE | F R RUhE
eng volume Type of | degree of | Type of | degree of | Type of | Degree of
(m) (cm) (m) H/D % ) grain grain grain grain grain grain
) direction slope direction slope direction slope
Plot-G
2 13.1 20 11.1 65.5 84.7 3.4 VA 10 VA 19 S 4
4 17.5 28 11.2 62.5 64,0 3.0 VA 19 YA 25 VA 17
6 17.5 26 9.1 67.3 52.0 2.4 Z 42 Z 14 VA 22
8 15.0 23 8.3 65.2 55.3 4,2 S 16 VA 5 VA 8
13 14.9 26 6.2 57.3 41.6 5.8 S 7 S 7 S 13
21 13.4 24 8.0 55.8 59.7 6.1 S 48 S 9 VA 11
62 13.8 24 6.6 57.5 47.8 5.9 S 31 S 16 — —_
105 16.5 26 8.1 63.5 49,1 8.6 S 9 VA 23 VA 11
128 14.6 24 4.8 60.8 32.9 6.2 VA 51 VA 3 S 4
130 13.8 21 6.3 65,7 45.7 7.4 S 23 S 12 —_— —
131 14.3 22 4.6 65.0 32.2 10.4 S 83 S 9 VA 43
132 13.6 24 3.6 56.7 26.5 9.5 Z 30 z 16 —_ —_
151 15.9 24 7.1 66.3 44.7 9.1 VA 28 YA 24 VA 21
170 16.1 24 11.0 67.1 68.3 6.4 VA 31 S 23 S 50
203 17.0 24 11.5 . 70.8 67.6 6.3 Z 8 S 7 Z 27
209 17.4 22 8.6 79.1 49.4 4.8 Z 11 S 14 S 17
213 17.1 24 11.1 71.3 64.9 4.9 z 22 VA 19 S 22
217 13.1 23 9.2 57.0 70.2 5.1 S 6 VA 29 S 18
218 17.0 22 10.0 77.3 58.8 6.0 S 18 Z 22 S 9
219 16.3 24 8.8 67.9 54.0 6.2 Z 20 VA 41 S 7
& 13.1 - 55.8 26.5 -
Total or | ~15.3 [po~23~28>678:2 " lga9 [Tsaa 2480 13 8 casegs| 5 5 ) s~tb~ar| 5 5 | 4~16~50
average ~17.5) ) ~79.1 ~£_34.7 :
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Wi, E, RCRRLCHEC Y » TRERER ST ¥, HRARC S VWTREATS
X5 HHET, BOBBEXOITREL, BEXSORERECEVT, ¥EENORL2HRNTEDD
L Lizo Table 2 ©2oWT, HEHF BT HHEBRROBERY K 5XTHB &, Plot C OHFERIE
TELRE, SSHENREK, HERSRNT, FHFIEOLDOBO BRAKED < hTWbE binis
%o ZhIIV LT, Plot D DERRNIETE LFBHENCPNEL, i, REBEKREPD 3 Plot
(E, F, G) oK oWTiE, HEEOBEV-IOREBETHLTEHENAE L, BERIPELK-
T bo

Fho, BREB, R UICHAME CRE LICHEEME GRMEERIL S, Z RS L, BEJ5H 50
cm OEE T ABEEROLEAD 7 LOEY mm B TLHT) ©OWTAhBE, Plot C, D ©
BERAIT BT HBHEELIE X, Plot E, F, G DfEFEACKIF2EC bRT, TOREEIHE LT
P&

3. AMA A=

KT I HHRARCOWT, BOSHE, KTERLE TOBKE KENBELXERCREL,
FORIEEL KRG X2 EESH LT Table 3 iIwLd L

Zhp b, FREBCHTHBOERFOHEOFHECOVTHDL L, BOSHECLWTHKT
WAL E COMBLERIL 77~88%, Z OMESD ha Hich OEFHHBIL 107~428 m® TH - T, + O
HHLRiL Plot C DL DAEAT, Plot D, E, G, F OE/MS /b, ha b b oL, Plot C,
D, E, F, G DJET, BHREDOBVWHFIZE, TOMHEIPIL -T2,

FLAER 8cm LT O & gt ¥ ANTREL 2 /cT L, ZToOMBLERD, BHiciLTS3.7
~10.5%T» b, Plot C, D, E, F Ti¥, 125 BETHY, FMOFAENS Plot A, B it BN
T, WTRINEDPE V. T OBRHMOMHIL 1.6~3.4m/ha T, BEREOBVHFZENE LR

Table 3. 4o RHFIAR

Volume of stem and yield rate of timber at sample plots.

. BT LA HHAE 5
wTEmEcoRmmR | S TERTBILAE MBI Bt B % H B
Percentage Percentage on volume Percentage Percentage
o of of trunk between of volume of
olume the position of the at the top
v largest spreading end of branch
Plot under clear branch and the which diameter volume
length position of which is under 8 cm
g diameter is over 8 cm
m?/ha % mé/ha % m3/ha % m?/ha %
A 164.420 77 .4 44.610 21.0 3.399 1.6 18.906 8.9
B 188.934 77.0 53.981 22.0 2.454 1.0 17.412 7.1
C 428.054 88.4 53.265 11.0 3.390 0.7 15.979 3.3
D 358.260 84.7 61.754 14.6 2.961 0.7 12.689 3.0
E 329.636 83.0 65.132 16.4 2.780 0.7 21.049 5.3
F 234.654 78.6 60.903 20.4 3.284 1.1 12.240 4.1
G 106.943 82.0 21.910 16.8 1.565 1.2 7.564 5.8
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Table 4. EEREOOHE, BTH, BH%
Average tree height, clear length, volume of stem and branch and yield rate of
REEEE | #RARE FHEEE & B PHEETE BT EEE
Class of Number A\{fr.a%id Range of
of eilﬁ height Averaged Range of
B.H.D. sample trees in clear clear
D trees H trees length length
(em) #) (m) (m) (m) (m)
Plot-C.
22 2 23.7 23.6~23.7 18.0 17.9~18.0
24 5 24.0 23.2~25.4 17.8 16.2~19.6
26 3 24.5 24.0~25.2 17.6 16.7~18.9
28 3 24.3 23.3~25.5 17.6 16.5~18.9
30 3 26.3 26.0~26.6 17.5 17.1~18.0
32 1 26.6 26.6 10.6 10.6
34 1 26.3 26.3 14.2 14.2
36 1 26.5 26.5 15.7 15.7
38 1 27.2 27.2 16.3 16.3
w1 '
Total or 20 25.0 16.9
average
Plot-D.
24 1 21.1 21.1 7.8 7.8
26 4 23.0 21.7~23.7 16.2 13.0~19.1
28 4 23.2 22.3~23.9 15.4 11.8~18.0
30 4 24.2 23.8~24.9 13.9 10.9~15.7
32 3 24.0 23.6~24.7 13.2 11.1~16.4
34 1 24.3 24.3 12.4 12.4
36 2 25.0 24.5~25.4 13.6 13.4~13.8
40 1 26.0 26.0 14.7 14.7
B %
Total or 20 23.8 14.2
average
Plot-E.
28 3 23.9 21.9~25.5 15.0 13.7~15.8
30 4 23.4 21.7~25.9 13.2 12.3~13.9
32 S 24.8 22.4~27.0 13.1 11.5~15.4
34 5 26.0 24.5~27.4 13.1 10.3~16.1
36 3 26.0 25.1~26.8 13.9 13.3~14.2
Total or 20 25.0 13.5
average
Plot-F.
24 2 16.9 16,7~17.0 8.4 8.0~ 8.8
26 3 18.2 17.8~18.8 9.3 8.4~ 9.8
28 9 18.4 15.9~20.1 8.6 6.9~10.8
30 2 18.4 18.2~18.6 7.4 6.0~ 8.8
32 1 18,6 18.6 7.5 7.5
34 2 19.9 - 18.6~21.1 10.7 10.0~11.3
36 1 20.6 20.6 8.1 8.1
B’
Total or 20 18.5 8.7
average
Plot-G.
20 1 13.1 13.1 11.1 11.1
22 4 15.6 13.8~17.4 7.4 4,.6~10.0
24 11 15.2 13.1~17.1 8.2 3.6~11.5
26 3 16.3 14.9~17.5 7.8 6.2~ 9.1
28 1 17.5 17.5 11.2 - 11.2
&
Total or 20 15.2 8.3
average :
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¥ & CHMFIHER
timber on the groups of sample trees classified by diameter in breast height.
BT _ LD BILAEE
5 ® % M BESHE | B4R
Percentage on
volume of trunk
Percentage between the Percentage
e || vome | of vhume | s | o e s | Fense of
branch and the | the top end of
full-body trunk length position of which . . volume
diameter is over which diameter
H/D (m®) % 8 cm is under 8 cm %)
%) %)
108 0.5052 92.8 6.5 0.7 2.4
100 0.5327 94.3 4.7 1.1 1.6
94 0.6386 93.4 5.7 0.9 2.7
87 0.7950 92.7 6.7 0.5 3.0
88 0.8951 89.7 9.7 0.6 4.0
83 1.0002 64.8 34.7 0.6 3.1
77 1.2125 77.1 22.5 0.4 6.6
74 1.3757 87.0 12.6 0.5 4.8
72 1.3802 85.3 14.3 0.4 3.3
91 0.7814 88.4 11.0 0.7 3.3
88 0.4587 63.6 35.0 1.4 3.0
88 0.5963 90.3 8.7 1.0 1.3
83 0.6560 91.0 8.0 1.0 3.8
81 0.8485 84.2 15.1 0.7 3.1
75 0.9241 82.1 17.3 0.6 3.0
72 1.0858 78.8 20.7 0.5 5.5
69 1.1999 81.9 17.8 0.4 2.6
65 1.4707 85.9 13.7 0.4 3.5
80 0.8295 84.7 14.6 0.7 3.0
85 0.6799 91.3 7.5 1.2 4.1
80 0.8435 83.2 16.1 0.7 4.0
78 0.9008 82.4 16.9 0.7 5.6
76 1.0778 80.0 19.3 0.7 6.8
72 1.1908 83.0 16.5 0.4 4.5
78 0.9440 83.0 16.4 0.7 5.3
70 0.3992 81.9 16.6 1.5 4.0
70 0.4366 85.3 13.1 1.6 4.6
66 0.5308 77.7 21.2 1.1 4.1
62 0.5489 72.5 26.5 1.1 5.9
58 0.7213 69.0 30.4 0.6 2.0
59 0.8022 85.8 13.5 0.7 4.0
59 0.8314 72.4 26.9 0.7 2.5
65 0.5570 78.6 20.4 1.1 4.1
66 0.3557 95.3 4.6 0.1 3.4
72 0.3019 77.5 20.6 1.9 6.8
63 0.3797 81.9 17.0 1.1 6.3
63 0.4334 79.2 19.5 0.9 5.2
63 0.5769 90.7 8.6 0.7 3.0
65 0.3808 82.0 16.8 1.2 5.8
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TkD, HEHBT Plot E 2% 21.0m%ha THXK, Plot G 23 7.6 m*/ha THR/INTH 5o

i, HRROTIGER, FHETH, STHE, BHESICBROEHE>OMBRERYBEERD
FEE~OIRd & T, Table 4 L LA, BEBROOERENT i, THRALERZLDL,
MWTRLEDBNA L 5 —BOEMICOVTIE, BTFLEBED 1 5 Thh o7

4. EMHORHE

FHE S SRE LT 20 KOFERAKZOVTit, #HE 3.3m O 1~3 BEOIHKEEM Lics, =
RBOAAMTOWT, JAS (1961 £) T X AN ORERFE B icy, ZOBERERLIKORA
R~ oiz Table 5 L Lo

BM LR, SREmE LA YFARTH Y UPAKRERAKRIEHERT VDT, KR
OHHIIRETH ), ZOFAKKEDOVWT, RHHET JAST L4150, PlotC 2% 35.0%
TEATHY, Plot D 16.9%, Plot E 15.3%, Plot F 0%, Plot G 5.0% T»b, Plot C 30N
fibd Plot © 3 DI HRT, EHREFCEHLTREFELLT ATV BZEE LD LI,

CORERY, SLERMBEOERTHAIAKD M) LHEDOEHCLZREAC ESLTHRHAFLTHS
&, HhBILTix, JAS 1 &4+ 5 %Mk, Plot C 58.3%, Plot D, E 52.5%, Plot F 47.2%,
Plot G 39.5% T b, WKEDOE Plot G L EFHAO Plot F M DIT X 5 REMNPLRKEL DD
bhTw52, Plot C, D, E Tk, ZORMODLbhdICIL, 3EAEERM .

ZhfewL T, HicBiL T JAS 1 &35 4 Dik, Plot C 51.6%, Plot D 28.8%, Plot E

Table 5. FH ORGADOHE

Quality grade for study logs classified by diameter in logs.

5 & ROE & E44 Quality grade
BB 5| Diameter| 0BT oEH | MK 5K B i R
in Quality grade for | Quality grade for Quality grade for | L AZEE
Plot| LO% | logs crooking knot crooking and knot
size Number of
(em) I o I I I O I | study logs
3
14 2 1 3
(66.6) (33.3) (100.0) (100.0) 3
16 5 3 1 2 7 1 7 1
(55.6) (33.3)(11.1)| (22.2) (77.8) (11.1) (77.8)(11.1) 9
18 6 7 3 6 10 2 11 3
(38.1) (43.8)(18.8)| (37.5) (62.5) (12.5) (68.8)(18.8) 16
FHA 20 4 3 1 4 4 3 4 1
(50.0) (87.5)(12.5)| (50.0) (50.0) (87.5) (50.0)(12.5) 8
clume. | 22 6 4 7 3 4 6
) (60.0) (40.0) (70.0) (30.0) (40.0) (60.0) 10
dium| 5, 6 2 6 2 5 3
logs , (75.0) (25.0) (75.0) (25.0) (62.5) (37.5) 8
26 5 5 5
(100.0) (100.0) (100.0) 5
28 1 1 1
(100.0) (100.0) (100.0) 1
£t 35 20 5 31 29 21 34 5
(58.3) (33.3) (8.3)] (51.6) (48.5) (35.0) (56.7) (8.3) 60
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Table 2. (>-3%) (Continued)
i HAk | kO® & & Quality grade
B3 | p B ) BT 55K w45 "
Dlaxi]:leter Quality grade for Qsﬁalit?'ggrad%%r Qualﬁﬁy gri%e for FREAARE
Plot L.og logs crooking knot crooking and knot Number of
SiZ€ 1 (em) 1 oI m | I I m I I I | study logs
1 1 2 2
14 (50.0) (50.0) (100.0) (100.0) 2
2 2 1 5 4 1
16 (40.0) (40.0)(20.0) (100.0) (80.0)(20.0) 5
2 6 1 7 8
18 (25.0) (75.0) (12.5) (87.5) (100.0) 8
7 5 1 1 12 12 1
dk| 20 (53.8) (38.7) (7.7)| (7.7) (92.3) (92.3) (7.7) 13
: 8 5 4 9 2 11
Me- | 25 | (61.5) (38.5) (30.8) (69.2) (15.4) (84.6) 13
D dium
logs 8 3 6 5 6 5
g 24 (72.7) (27.3) (54.5) (45.5) (54.5) (45.5) 11
1 3 3 1 1 3
26 (75.0) (25.0) (75.0) (25.0) (25.0) (75.0) 4
2 1 2 1 S| 2
28 (66.7) (33.3) (66.7) (33.3) (33.3) (66.7) 3
- 31 26 2 17 42 10 47 2
At (52.5) (44.1) (3.4)| (28.8) (71.2) (16.9) (79.7) (3.4) 59
AIA 1 1 1
Llfgie 30 ¢100.0) (100.0) (100.0) L
2 1 3 3
18 (75.0) (25.0) (100.0) (100.0) 3
7 2 1 8 9
A 20 77.7) (22.2) (11.1) (88.8) (100.0) 9
10 2 1 4 9 2 10 1
22 (77.0) (15.4) (7.7)| (30.8) (69.2) (15.4) (77.0) (7.7) 13
Me- 6 6 2 8 6 3 9 2
g | dium 24 (42.9) (42.9)(14.3)| (57.1) (42.9) (21.4) (64.3)(14.3) 14
logs 4 9 1 2 3 10
26 (30.8) (69.2) (84.6) (15.4) (23.0) (77.0) 13
2 4 1 6 1 1 5 1
28 (28.6) (57.1)(14.3)| (85.7) (14.3) (14.3) (71.4)(14.3) 7
31 24 4 30 29 9 46 4
=t (52.5) (40.7) (6.8)| (50.8) (49.2) (15.3) (78.0) (6.8)] - 59
AHA 1 1 1
le:);ie 30 (100.0) (100.0) (100.0) 1
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Table 2. (->-3%) (Continued)
. HA | RAE % 4 Quality érade
K% | Diameter | H1DCBTHER | M 5S% L FEAARK
in Quality grade for | Quality grade for | Quality grade for
Plot L?g logs crooking ~knot crooking and knot | Number of
size | (em) 1 ©o m®m| 1 ©o m | 1 m o |Studyloss
1 1
12 (100.0) (100.0) 1
N . i
Small 13 (100.0) (100.0) 4
logs 5 5
g (100.0) (100,0) 5
8 8 8
14 (100.0) (100.0) (100.0) 8
5 1 6 6
16 (83.5) (16.6) (100.0) (100.0) 6
F 5 10 15 15
A 18 (66.6) (33.3) (100.0) (100.0) 15
4 2 1 1 6 6 1
20 (57.1) (28.6)(14.3)| (14.3) (85.7) . (85.7) (14.3) 7
Me- 3 8 1 11 noo1
dium 22 (25.0) (66.7) (8.3)| (8.3) (51.7) 91.7) (8.3) 12
logs 4 1 3 4
26 (100.0) (25.0) (75.0) (100.0) 4
1 1 1
~ % (100.0) (100.0) (100.0) 1
= 25 26 2 3 50 51 2
At 7.2 (49.1) (3.8)] (5.7) (94.3) (96.2) (3.8) 53
1 1
11 (100.0) (100.0) 1
IHK] :
7 1 7 1
12 (87.5) (12.5) (87.5) (12.5) 8
Small ) 7 7
logs 13 (100.0) (100.0) 7
15 1 15 1
£t (93.7) (6.3) (93.7) (6.3) 16
G 2 1 3 3
14 (66.6) (33.3) (100.0) (100.0) 3
6 7 13 13
FHA 16 (46.2) (53.8) (100.0) (100.0) 13
5 7 1 5 8 - 1 11 1
18 (38.5) (53.8) (77) | (38.5) (61.5) (7.7) (85.8) (7.7) 13
Me- 2 5 1 6 2 1 6 1
dium 20 (25.0) (62.5)(12.5)| (75.0) (25.0) (12.5) (75.0)(12.5) 8
logs 1 1 1
22 (100.0) (100.0) (100.0) 1
15 21 2 12 12 2 34 2
H (39.5) (55.3) (5.3)| (31.6) (68.4) (5.3) (89.5) (5.3) 38
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50.8%, Plot F 5.7%, Plot G 31.6% <T» b, Plot C 3t 'E DA, ST s2RMHECT
ThTwh, TOBE, ZhLORAXBIELL-EHHECEHLTIE, Plot C oMt i+ <h

TWBHIEHLDH LT B0

5 HPROKREE

HRAILKOREEIT Fig. 1 12 LT, KD
B &ACUARBFEOBRDOF M, V, L, R ¥IE
AD—E35 10cmX10 cm DL BIFEFETPILA
OFLE»BARRD, COEMCELT, ORI
T 10ecmX5cm OFMHFIE 10cmX10cm D
DEY EAERK - o

EATEIIRTRE LI S, Achih
REDV R EDRRED I DBIVRTVWREI R L
LU, FOFEMD 5, 10cmX10 cm O~HERC—E
Lo ZOE—~EOLLBEADORERET 55
EERY, EREMOCKETAILIRL 5T,
A REC B2 5 REM O MK OB E LR
THZER LT LEDIEARIOPAER, H#HRAL
AROBHIC & » TR AREOHE L H » 73, &
hooDEYAD HE OWTO BEEEY g
2, RAEMROICEN L THETS LIzl

10cm ——=|

x O 1] iz
Section of small end

Fig. 1 #HFEIKOKRED &K

Sawing methods for study logs.

AEH O ORI 2 CERRI WD BIEA, LE Y EAR I OCPAOHRAEHRL Table 6 1L
Fo ¥, Plot A, B OftRAMICOVWTL, WCHRELCLOM D, A~ 10cmX10cm O
PLEADRKECET2REBRCTEME LT, XBchETs 2Ll

Table 6. HRAMOKIR D NOAL

Number of squares at each sawing methods.

oA DY BIEA DLEDIEA DFED A
Boxed heart squares| Pithless squares |Pithless flat squares
Plot 10X 10 cm 10X 10 cm 10X 5 cm
C 60 15 102
D 60 18 93
E 60 15 159
F 58 2 75
G 54 o] 16

6. M ABORE

R LIHAT VT, A LB TaRRYAEL, JAS (1961 ) I3 RER S B/ -

Jek5 8% Table 7 LT
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Table 7. BUkf&H O ~>D HER
Frequencies on quality grade of squares studied.

b Bfg Boxed heart squares

|
EAam| s w1 %] 2 & 3 & | &0t
o ((S;zia)g:ioi Grade II (Grade Bl (Grade v (Grade V |That exists | FAAEARL
Common Common Common | beyond the
small knot) (Small knot) 1st) 2nd) 3rd) |stand limits
Number of
piog 1B HIBUSR L B L0 BB LB B R
Frequencies | Frequencies | Frequencies | Frequencies | Frequencies | Frequencies (1 St
‘. studie
N % N % | % |w|% w[%|n]|%
SLFCPIT A% Grade for wane
C \ 49 | 81.7 6 |10.3| 38 | 5.0 1 .07 1 1.7 60
D | 46  76.7 5 8.3 2 3.3 ‘ 4 6.7 | 1.7 2 3.5 60
E | 58 | 96.7 2 3.3 | | | 60
F | 36 | 62.1 2 3.4 ‘ g 115:;5| 6 [16.8| B8 | 5.2 2 3.4 58
G | 28 |51.9| 4 | 7.4 7 |13.0] 11 |20.4| 4 | 7.4 54
FZBE4 A% Grade for knot
c 1 35 |55.3] 21 |35.0, 4 | 6.7 i 60
D ‘ 41 | 68.3| 16 | 26.7 3 5.0 60
E 35 |58.3| 20 |8.3| 5 8.3 60
F 16 |27.6| 35 | 60.3| 6 [10.3| 1 | 1.7 58
G 22 [40.7 | 30 55.6| 2 3.7 ‘ 54
B Grade for wane and knot
‘ ‘ . ; 7
c | 26 |48.3] 26 |43.83] 6 |00 1|17 1| 17 60
D 3 |60.0! 16 |26.7 5 8.3 1 17| 2 3.3 €0
E 35 | 58.3 ‘ 20 | 33.3 5 8.3 | 60
F 12 |20.7| 31 |53.4| 12 |20.7 1 i 2 3.4 58
G | ‘[ | 18 | 33.8 L 21 | 389 | 11| 204 4| 7.4 54
>3 b fg Pithless flat squares 10X5cm
FLE BT A48 Grade for wane
C | 49 |48.0 \ 10 | 9.8 5 49| 21 |20.6 17 |16.7 102
D | 53 |57.0 6 | 6.5 3 3.2| 16 |17.2| 14 |15.1 1 1.1 93
E 97 1 61.0] 12 ‘ 75 4 2.5 | 26 |16:4| 20 | 12.6 159
F | 27 |36.0 8 | 10.7 2 2.7| 29 |38.7| 9 |12.0| 75
G| 3 188| 3 [188| 2 |12.5| 8 |50.0| | 16
B BI4 544 Grade for knot
C| 6|59 14 137 6| 59 53 520 ‘ 23 | 22.0 | | | 102
D 1 1.1 11 |11.8| 4 4.3 50 [53.8| 27 |29.0 ‘ | 93
E 5 31 | 27 |17:0! iz 8.8 70 44.0| 43 |27.0 ‘ 159
F | 2 2.7 18 | 24.0 37 |49.3| 18 | 24.0 | | 75
G | 2 1125 8 |18.8| 11 |é68.8| ‘ \ i | 16
# 4 Grade for wane and knot
C 2 | 2.0 8 | 7.8 6 | 5.9 ‘ 50 | 49.0| 36 |35.3 | \ 102
D 9 | 9.7 1 | 1.1 47 |50.5| 3 |37.6| 1 | l.1| 93
E 2 1.3 19 [11.9] 10 | 6.3| 69 |43.4| 59 | 37.1 ‘ 159
F | | 8 [10.7| 41 |54.7| 26 |34.7 1 75
G 1 6.3 2 |125| 13 | 81.3 ‘ 16
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ZOREE, DLBEMACEWT, TOHAFCE LT Plot G DERAKDETI/INIWicw, Thic &
LMEET2ZE L Plot F, D, C, E OIRFT, {LEMDOAKE Plot E OHEREARDILIC L 5 H%E
RT3 Td - 1o

fzBI LTk, Plot D i) 2 AL BIFR LIcAM O MEn RS T<h Plot C, E, G, F DOJH
BT, Plot F O3 02, X 2AMOMBEETARIFLLSOHLN T 5,

LEcdoT, A LEHORREZBIEL T, LI bAKOKFIOWTIE, Plot D, E, C kit 5 HE#Ht
DfR%EH Plot F, G R AAMOREL DI TN TUBIERHELNTH 70

Zhiewl T, DEVHOHAFCHEL T, OIbADHEL IV HRAROERCEEIhTEHD, &
ZELDLIREMROURAROAHT BT 2 MFOEREIL, ZLA LETOHRRROERDOERL T
 bDTHB. —FH, MICHTERERSOEBY %S L, Plot C OfHOR 6% whlrbowl, L
NICHELTED, FREBOAMOS b TLOMEARL T TED, S /NGORY O
i, Plot C & Plot E OAMT, WIhiLiy 20% ITEL TV D, ZDFERIX Plot C & E OfftR
MBL T, TORMRBED > b THIEATARACO2VLTL, OB EBOLOLIFTIAT VT &
(Tabl e 5 2) EFELTH D, MCETHRMBEL, OLHADECE LTI, flbEEN &k
iy, DEVADHICHETAREEDIEE, BEL TV LE3HELNTH -0

Table 7 122\ C, AL EEHCETIREEZRIFELILOLEVAORERET, BYOHKIL, Plot E

DfEHA 13.2% THEL ¥, Plot C, D, G, F o
100
DIAFTH H, Plot F OfAMITIL, BHCEHYSTS

MEDOLDIZEETH - 7

7. AMEHLPIhDI-REBRE

(1) #EZh
MEENOWEELBTRO H T HE U, F0FE
RFECOWTIREh OB DI, EhoEXos

i b Lo, ZOWMETL - THAMOMTEEINOBRE
LTI AR LI £

HEEIUL, LLBAKTEH b T BRET

Accumulated  frequency
&

—o— Plot-C

HB2, oL SAECET B HEER 0RO R e

Bk, FAEM~>OEHICANTL LT Fig. 2 ic . :i:ti
LT, e n B
Zhab, EhoBnHEBHTkvbo Eho

5 LUF) OHBMEE, Plot C, D ofiHf43, Plot 0 o B g ;L -

E, F, G 0oL h ki<, MEEIIIZEL T Plot Number of splits on tace

C, D ofa#ta Plot E, F, G ofafr hm g+  Fig. 2 FAE#~OfH (LdbA) Lkl
X _ DM EEI O B
hTnpZ LD, Frequency number of splits at the side

1, AN OB L 3 HEER DS bihds of boxed heart squares at different
sample plots.
foDERIT Fig. 3 ©L®»do “hnb, Plot C, D,
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100 =0
o
Ay
/’ / I
80 I 7 i
5 R o i
2 [ !
g / Ly
&= m 60 . I ; ./
- I : !
£ / i
$® ! i
S a0 —d —~ﬁ
Q i
&R i
i
200 = = é"-'
/) 4
| i
. | |

0 5 10 15
Plot-C 0 S 10 15
Plot-D 0 5

Plot-E

) i n >4
Number of splits on face

Fig. 3 fA# (0bHA) OEMAE BT 5 Mo HBEE
Frequency on number of splits at the side of boxed heart squares at
different cutting position of logs.

E OBMIT RO TR AR OB 013 E, EhOBDONZ S ODFENTN L H STV B,
Plot F, G OfMICH\TIE, S0k 5 ABIRIAT LE S & 52 Thds o 1o

HHEEICOWTIE, HhofoiEie, EhoE& 2 FZ0ofEE LTHIE L, ZoEhoid
HOEX L OBfIL Table 8, 9 I LT X 51, MEMIEALHANLBERE LHLTHY, "ho

RIECDOWTAHTH, Plot C LDOMAMIL, Plot E, F, G ORI bRT, PPE0MENTS

Table 8. M D 4 HEC KT 2E O & E5HE S L OBR
Relation between the number of splits on 4 sides of square and

the total length of these splits.

Hh ok X0 FE
# h o Total length of splits on 4 s1des of square
Number of Plot-C Plot-D Plot-E Plot-F Plot-G
splits cm cm cm cm cm
~2 125 54 25 50 ==
3~7 252 207 228 184 250
8~12 338 301 337 401 381
13~17 425 375 465 479 528
18~22 475 635 591 675
23~27 675 812
28~32 925 862
By 1,025 950
S
Average 285 209 371 421 552
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Table 9. EhORSHHEICHT HEhOHE G5HRE X L OBR
Relation between the number of splits on the side having the most numerous
split and the total length of these splits.

Zoh o & 2 0 & FF

2 h o Total length of splits on side of square
Nuilier Plot-C | Plot-D Plot-E 1 Plot-F ) Plot-G
splits l i ‘
cm cm cm cm cm
~2 137 75 150 25 —
B 172 147 | 142 170 231
8~12 225 150 | 247 28 | 273
13~17 ‘ 375 175 | 225 291 308
18~22 | 1 \ ‘ | 825
¥ & g | |
Average 190 | 145 ‘ 206 225 266
(%)
100

% 80

=
a

Accumulated frequency
IN o
o o

N
o

|

0 S 10 15 20 25 30 35 40 (%)

A U B
Degree of twisting warp

Fig. 4 W&o (LbbMA) Kk shUAE
D HBIHE

Frequency on degree of twisting warp of boxed heart

squares at different sample plots.

o)

100

b
®
=)

=
(=]

b

Accumulated frequency
@

T

|

| 1

| | .

0] 5 10 15 20 25 30 35 40 (o)
U o B

Degree of twisting warp

Fig. 5 SRAEZEM~>AEM (DEDVA) Tk sRUhE
O HBUAE

Frequency on degree of twisting warp of pithless flat

squares at different sample plots.
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E 49 i —d
g R F H
< H ; —o— I st log
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¥ £ o 2nd |
20 i i %8
e ,/'6 —-o—- 3 rd log
J
0 - ] ||
S0 20 3 , . ) S % o,
Plot~C 0 10 20 . 0 10 20 % 40  Plot-&
Plot-D 0 020 30 40 Plot ~F

A U B
Degree of twisting warp

Fig. 6 fad (LbbfA) OFMECKT R ChEOHMBEE

Frequency on degree of twisting warp of boxed heart squares at different
cutting position of logs.

THWBIEELH LT B,

(2) BLA .

HORUHBOWTEE, RTFBITRTHBOFELELARTSY, LRV PAORTAER, 14
£ 10cm O 2HECOWTHEL, FOREIES OUEELAM ORThELLTLD L

oD b, LEVECETZRUARDS bbhrEREBOCEEL, O BAROWTIL
Fig. 4, DEIAOWTIT Fig. 5 ©L®T.

Chmb, DbbEORUARE Plot D OFEMIESAS (RUARDINS L DOHFUEER,
Ei7om\), Plot C 0fkHc hico>, Plot E ofa# ik, RUKE 15% M EOHBHEENRED
e d, EREHROOEM DOIHhTEORThEIRIRELSHOLIT VST LR,

ThRIWLT, DRVABORCABIEOWTARSE, Plot G OANMBERAILT vt GRE
FAMEAR 16 X), RUhEDPMIWL ODOHBFERLAEL, Plot D, E, C ORI hicoF,
Plot F Ofi#ficit, RUAEOKF S OOHBHEEN L, <, WAL SEKORUAOKE S
FTHIBRICOVTE, Db BRI BHE L2 Rk T Bo

¥, BAEMROORMIEOVT, TOFMMBL L BAKORChBEOFES % BT, Db
BHEEROWTIE Fig. 6, LEVAROWTIE Fig. 7 LHT, '

Zhib, Db LAV TIHIRMHAENEVL DR Y, RUAED/NEWE OIREDOHBRERH

, —Me, FORUAIAVNIVWZ LIEHELNTH 7S, Plot E, F, G D2EEL IFREDOHWVI

TR EOR UHEOHEESMIZEA SELRLTEHD, ThboffoREhBCEELVWEREN WX

SeEbbibe .
Thick LT, DEIACOVTE, R ORMIE LA OR ChEORES L, AREL

-
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100
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(=}

2 R
&
E— 0 60
-
Q
¥
E]
E 4
3 (
KR vg —o0— [st log
l ---0---2nd log
¢ i —o—-3rd log
1 |
0 ! | L
I —) $ ol o)
Plot-c 0 10 20 %520 Plot-&
Plot-D $ ——2%——%— 20 Plot-F
Plot-E
h v L8
Degree of twisting® warp

Fig. 7 A (DX D) oFMABE ST 2 ChEOHRRE

Frequency on degree of twisting warp of pithless flat squares at dift‘ereqt

cutting position of

logs.

Table 10. FEH~ND, BMABS BN CRT 32FHhALLE (LLBA)

Degree in twist averaged at the cutting position of logs (Boxed heart squares).

1 & = 2 & E 3 & E & &
1st logs 2nd logs 3rd logs Average
M laenfislm macniitm slncn[Sism @ acniEile
£ PEMgpaon & W o | B Bilfepas & |l sk
Degree Num- |Degree Number | Degree Number | Degree| Number
of order ber of of order of of order of of order of
Plot twist of the squares | twist of the squares | twist of the squares | twist of the squares
num- | otndied num- | o died pum- | otudied Um- | ot hdied
(%) | bers (%) | bers (%) | bers (%) | bers
A 6.0 5 14.8 23 19.4 34 16.0 62
B 5.0 12.1 14 19.5 29 17.0 49
C 11.0| @ 20 15.0| ® 20 19.0 ® 20 15.0| ® 60
D 8.6 © 20 11.9 [©) 20 14.0 20 11.4| © 60
E 12.0| ® 20 20.2 ® 20 23.0 ® 20 18.4| ® 60
F 13.2 | ® 20 19.5 @ 20 17.5 @ 18 17.5| @ 58
G 12.2| ® 20 13.2| ® 20 13.2| ® 14 16.2| ® 54

O ELLVELMLCBEREE LD LTED, FOFMMUEC L 2A8H0RLAEDOEZRIFL {/ME

Lo

ERAEHOHERAKRT, LTOFRMMBNOOAMCOWT, FHRALhEOKEI% Table 10 il
To Thib, DbbAORTAEL, FFHAELL Plot D OfAMIMR/NT, Plot C DM
IwO¥, Plot E, F, G OfA#H T, FORMUECL - ThUAEBIEHL T35, 1~3 BEOA
HERIELATPHETLS L, £OAE XL Plot G, F, E QI » T\ 5.

ZRLOERNDL, LIBAMOR TR DOWTIE, R THREL X Plot A, B OfHIZ2WTOH
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EERLHBLTH TS, Plot C, D off
HHMLOFEOEMIZL BT, ok
ChEAVNEWZ LZHELNITH S,
3 % v

DL BAEM DL Y ORWEE L RREL,
MiROFHELAKTHY, LEIFADE
DIDOWTIE, 1304 10 cm OHEIOL
TOUEFETL® LT
ChbOREEN D, ERAMOEIK
DN, FEMASDODOH bbhuh ok s
LT, O3BHAEIOVTIE Fig. 8, O3k
b Az OWTIE Fig. 9 kLT, Zhn
b, LHBAEADEHIZOWTIE Plot G D
DO MED Plot DI BT, £H D
INEWEIED L OICHBEEN K, —
Bz, AMOEI NI EELDBLT
WaA, ZomoFEEmOL O, ZHo
REJIZELT, ichERLicdbbh
DleELH LTV 2,

¥ie, DEVAOEIIZOWT, FRHE
HARDDDH b hsioic oW T, PlotE,
CoLop, fid Plot D3 DIz BT,
Fh o /phE SR HBEHE e,
Plot F 0403, % b OAEHEOH
BN t> Tk, BELT, PlotE, C
DEMIZETBE D HVNEL, Plot F ©
AMOE I ARENZ EELDHLTED,
% b ORE X5 AR DEF
DL BAEDFH L RIL-> T 5o

DER, R OEMMELANOLY D
» bohs e BEMSOCEELT, O
3, AR OWTIE Fig. 10, LED AR
WTik Fig. 11 LT Zhbb, Db

Fig. 9 #HAEM~>EH (LEHH)
TR B LY OHBHE
Frequency on degree of crooking

of pithless flat squares at differ-
ent sample plots.
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LAV, M EECENLDIRE, AHOZTY OKREWL DICHBBEN A Hbbh Tk

b, ZOFEME, FREMYECTCL{AKRTH S,

Plot G ITk\W\ T, IMBORLAAEMMNL

DTEFHDOREZIDOERIIMBD Plot DLDITE BRTHILHIINE L,
DEVEMDOEDIT DOWTL, BHEED B0 Y, BHOF b0 KX\ o HBEHEENH

©5)

100
80
g
+ M 60
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3 4
éf ). 3 —o— st log
(i . aeeo-e- 2nd log.
20l — —
i —-e-— 3rd log
ol | 1
0 @2 04 0 Q 0 , , \ . 6. loft-G 04 )
Plot-C 0 0z a4 06 08 L 0 0.2 04 06 08
Plot - D 0 o0z 04 a6 ag Plot-F
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Degree of crooking
Fig. 10 A# (LI HA) OFMIBC ST 5 £ oMBHEE
Frequency on degree of crooking of boxed heart squares at different
cutting positions of logs.
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Fig. 11 &M (LEDA) ORMUEBR RT3 T h OHBHE
Frequency on degree of crooking of pithless flat squares at different
cutting positions of logs.
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<, COEMIILLBEOBE LS FHRETH - T
8. AMOREICEETIHEF

(1) REEHELBHOALA

FERARCOVTEM LI 1~8 BEOFAME T RHE LA BMEESE (B85 50 cm OfEEaz -
WA HMEERI O D7 VEY mm BITLDT) 13, Table 2 LB LT3, FHIAD TH
BV TRHIEI N O IAMEOBMMEEMNEL, 0K, L KL Aok ChEBOB G
Table 11 IZL®Fo OFER, AAMHEOMMEEMNE LA OR ChEL DSV IEIT, —EDBEMIT

Table 11. FLAME OBIEENE L A4 OFH

Relation of the direction of slope of grain on surface of

Do b A Boxed heart squares

%g% #5 Plot-C | #4 Plot-D | 5 Plot-E | #5 Plot-F | #5 Plot-G | i &
E

HBLR U B Uh B Uh B R Ch s B U sl U

Degree | Fre- | Degree | Fre- | Degree [Fre- | Degree |Fre- |Degree |Fre- | Degree | Fre- |De-

in |quen-| of quen- of quen- of quen- of quen-| of quen-| gree
grain |cies | twist |cies | twist |cies | twist |cies | twist |[cies | twist |cies of
angle twist
N % N % N % N % N % N | %
0 4 18.7 8 13.8 6 19.1 2 17.5 20| 16.7

~20 | 46 | 15.6 | 38 | 16.5 | 24 | 20.2 | 28 | 16.9 | 38 | 17.1 | 174 | 16.9
~40 | 9 | 11.1 | 13 6.9 | 17 | 16,5 | 15 | 19.9 | 10 | 20.0 64 | 14.3
~60 1 5.0 1 | 10.0 7 | 18.6 8 | 18.1 3 | 10.0 20 | 16.0
61~ 6 | 15.8 7 | 13.6 1 | 10.0 14 | 14.4

Table 12. EHEIE O EIC IsvT B RHEER D

Appearance on the slope of fiber direction at the

w o Plot-C w4 Plot-D

2 1##bHE Class of year of age |#f#éh% Class of year of age
‘ o LA E AR E
Slope of fiber direction 5115|2535 45 [Surface| 5| 15|25 | 35 | 45 [Surface
of logs of logs

&Freq%encif N |44|46|39|20| 9| 29 |40|48|4as5|37|31| 35

BB X 9 3 50.0 [93.0[82.3[78.9

S Frecbncioy 9% 189.9[80.7/69.6/60.4/56. ) .0[82.3(78.9(66.1[56.4] 61.4
Deﬁj‘ff&iﬁgangle mm [39.431.1[29.1[23.641.1| 14.0 [25.532.2[26.5[25.3[21.6] 14.7
tHFreﬁendefi N| s|uliz|] 7| 20 | 3|w0]12]19]24e| 22

z ﬂjFreqﬁncie? 9% 110.1(19.3/30.4/39.643.7] 50.0 | 7.0117.7[21.1/33.9}43.6| 38.6
Déﬁjffgﬁfangle mm [12.0018.217.1[16.826.4] 17.4 [15.0013.5/12.9]13.9]19.6| 16.4
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FdONIRNL 5 THY, HiE Fig. 17 T L LAHIEEMNE LA OR L e 0B\ D HBIRTcB
frix, B EE 6.6 m ONMEC BT ZAKXMEOBMEENE, = OKRL:LEN LicAOR A
BRiWLT, BENLEREY LI LR LDOLELDTH T, Thi b EROEWAEIC ST 5

KMEOBIEENE L, FOHAL LEM LA ORURELE DS WIITIL, 13EASMLOERD &
EDBNITENLDD L 5 TH -

SFR, FHAIKOTOTMCE L TERINCEZH 15cm OFKIESOWT, FOBLEEAT
M, V HEIZIBH 7cem ITEENTL, & OBRERE Y BBIOMARIIZOWT, FIHE 54, 15 4E, 25 4E--
- DFERREAYER LICBRON Y CHBEL, BB OMEIZ OV T ORBBEEMNELNE L.

RUhE & DBAR

logs to the degree of averaged twisting warp.

L Kk b A Pithless flat squares 10X5cm

#4 Plot-C | #4 Plot-D | #% Plot-E | #% Plot-F | #4 Plot-G | p/t A
B R UChEBHREER ChERREER UIE| HBH R UhE| BBEE R UhE HEHR Rk UhE
Fre- | Degree |Fre- | Degree | Fre- |Degree | Fre- |Degree| Fre- |Degree| Fre- |Degree
quen- of quen- of quen- of quen- of quen- of quen- of
cies twist |cies | twist [cies twist | cies twist | cies twist | ces twist

N % N % N % N % N % N %

5.0 2 5.0 ‘4 5.0

80 5.5 69 5.5 76 4.7 25 6.6 10 6.0 260 5.4

20 8.3 20 6.3 46 5.2 18 10.3 5 4.0 109 6.8

17 5.6 19 12.9 1 5.0 37 9.1
20 7.3 13 8.8 33 7.9
»bbhdi
boundary faces of annual rings.
# 4 Plot-E ® o Plot-F ® & Plot-G
c1as§ofﬁ?}eali.§of age ~ fl#3RE Class of year of age Hi#RE  Class of year of age
A E LA HLASHE

5115 | 25 [Surface 5| 15 25 35 |Surface 5 15 25 35 45 [Surface

of logs of logs of logs

52 | 48 | 41 43 35| 48 39 13 48 40 39 42 21 5 26
94.580.069.5 71.7 |97.2/ 87.3 | 76.5|72.2| 80.0 |97.6 |72.2|87.5| 63.6|50.0| 45.6

33.0|30.236.0| 36.7 | 41.1| 38.4 | 30.6 | 39.6 | 33.2 |33.7{28.3|21.2|29.1|31.0| 18.7

5.5/20.0[30.5| 28.3 2.8{12.7 | 23.5 | 27.8 | 20.0 2.4 27.8112.5]|36.4|50.0| 54.4

25.0(16.3[21.9| 16.2 5.0/ 17.8 | 24.6 | 23.0 | 24.2 | 10.0| 14.7 | 13.3 | 10.0 | 29.0 | 21.6
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ZDOHEIL, Fig. 12 LT X

rowe i 5ic, FUEOBIE X RYE L B
ction of 7em
small end L, WET5BE~OHE R, =
D BEWE i35 BEMR ¥ oK
§ h, *OEHRLE 10cm O EC:
) ‘ WA igiEERIO 7 v O B% mm
i e il | , .
Eoy s = 'IW. i BT CRIE Lice & OREEIAA
%mu -‘ﬁ\%”m HIEO SEEAE L 1B T oo
in scveral \J\\\\ ‘-.\ \ \\ ﬂ“i romm i, ERMED 5 ETHEE LT Lo L
§ l \ \ \ ! !i il butt end » o
‘ WL Aropypem CDX 5 LTRIE LSRALK
| VL ¥ Slqpe of‘ fiber
=~ direction DR~ OMEIC 1 5 AR E
~ Co\T, ZORMEERY S, Z8
d.
é ™o RS L, EOHE<2DS bk

Ayic% Table 1212 LT, Zhnd
Fig. 12 Bl OHECRT SRERAEONESR o cmamie g s pake b,

Measuring method of fiber directions appeared at ‘
boundary faces of annual rings. F OIBHEERNT, FIRE 5 |k

Table 13. MR~ OMEIC 353 5 MAEEAIE & st (0B HA) Ok UhEE OB
Relation between the degree of twist of boxed heart squares and the slope
fiber direction at the boundary faces of annual rings.

E35:=hel Ehﬁ (%) Degree of twisting warp
BRI # 4%  Plot-C, D # # PltE, F, |## Plot-C,D,E,F,G
Degree in B W B S B B B B
grain angle Class of year AL ] Class of AASHE Class of %Mﬁf
of age Surface year of age Surface | Y&ar of age Surfa cei
(d) mm 5| 15| 25 | 35 |of logs| 5 | 15 | 25 |of logs| 5 | 15 | .25 |of logs,
o 10,0 9.0/ 15.0| 16.7 | 15.0| 16.0 17.5 10.0) 16.3| 13.0] 15.0
~ 10 14.1 11.3] 11.7 13.9| 15.8 |12.7]17.3 19.2] 19.2 | 13.6 13.9] 15.1] 17.3
~ 20 13.1] 12.5| 14.7| 14.3| 10.6 | 15.6| 16.3| 17.5| 18.2 | 15.3| 14.5| 16.6] 16.5
~ 30 14.5| 15.3| 15.5 14.5| 11.3 | 16.3| 18.9] 17.7| 18.7 | 16.8] 17.6] 16.1] 16.3
~ 40 13.6 15.3 15.0| 14.4] 10.0 | 18.8 19.0 17.1] 23.3 | 15.9 16.7| 15.7| 19.6
~ 50 15.8| 16.2) 16.7] 12.5] 10.0 | 21.0| 20.9| 22.00 18.0 | 17.7 18.2 19.3 15.6
~ 60 13.1] 14.3| 15.8| 13.3 23.50 24.3| 25.00 18.5 | 18.6| 19.4] 19.5] 17.7
~ 70 14.2| 11.7] 11.7} 12.5 28.8| 30.0 16.3 | 20.0 16.3 15.0] 16.3
~ 80 5.0 10.0 25.0] 15.01 10.0] 17.5 | 22.5| 12.5 11.7] 17.5
~ 90 10.0) : 25.0| 10.0] 25.0 17.5| 15.0] 17.5
~100 25.0 21.3] 12.5 |16.7 21.3 12.5
~110 20.0| 22.5 20.0| 20.0)
~120 15.0| 15.0
~150 10.0 10.0)
~180 - 0.0
FH B R B
Coefficient of [0.143/0.093/0.204]0.097|—0.305 [0.455/0.153|0.007|—0.489 |0.235(0.133|0.127|—0.091
correlation




75 =y DRMBECOCT H28 O - hll - 398 + N - BR)  —137—

Table 14. HHEENOABELAMORULIELOBEK (LLHA)
Relation of the angle of splits on face to the degree of
twisting warp (Boxed heart squares).

HESRO H_ & Pt
A B c D E F G
HEEK [RUA| HEK (RCh| BEK [RULh| BEK |RLn| BEE ALK
Angle of b » oo =4 - =+
81€ Of IFrequen- [Degree [Frequen- [Degree Frequen- [Degree [Frequen- [Degree |Frequen-|Degree
splits on| cies of cies of cies of cies of cies of
face twist twist twist twist twist
N % N % N % N % N %
0° 1 5.0 4 5.0 4 8.8 2 |10.0 I
5 52 14.1 51 11.7 47 17.6 51 17.5 51 15.7
10 7 22.9l 5 13.01 9 27.2l 5 21.ol 3 25.oj,

T, BEAESHRERLTED, ZHACEHEL TV S DIXEERD 2.4~10.1% BETH -7
La:L, ARBBEMT 2150 T, ZHRCEETS S OORENALLEGITHMLTEY, &EOR
AMEDE R TiX, ZEIGED S DT 50% BEOREICEL T 5,

Lichio T, MEOBEEMIIEROBINC L - T, SHEE, D ZEECELL TS D EHRTN
&THY, Table 12 ik, MHEEERD S, Z EROHEHAE L, = OEEHANOCE OHMEEMED
PEEE LS L, “hab S, Z BlEROHBEEIBESSIC—EOE[%E L Lich, HiEEteE
DEWIE~DOFBEOWT, ZOHEIEDE Ly Tled -1

Z0ted, FTHEOBREEMED SEED b OIRFHHH L, - ORIEEMNE LA ORUhEED
By &Dle ZOBRIZ, THIEHEDOELLT5 Plot C, D & Plot E, F REHLTHEH
Table 13 L Lo Z DR, HHEOHMENE L LLDEADR LA EDBRITOWTE, L0
BIVThoBE L BV, BEOHVICICHARLBEREAR LD DR B,

Z OFEBERBUL, FIRER ST 0.235 T, BEROBINC X » TZ OB LIEWIEL fe o T L
ARHELHTH B '

¥i, ZOWEOBFKTIE, FEMoOKS Plot C, D D#RAICEITS L b, SEMHTHS PlotE,
FOBRREST, 220, HECh L, FiiE 30 £ EOAKRME T, WihbEOMHBREY
L LTHD, o ki, Table 11 OFERL LBFETHLDTH 70

CHBOERND, Dbb 10cmX10 cm EACSWTIE, & OEM~IRICE b8 LT 5 FRE 5
FEOMETHIE LIBREEMNE, CoAMoRUTABCIVWTBIBEL LTHENI(BEALTV50
IV LT, & OAEM~TED BRE D - T b BESOHE TRIE LIBEES R, 2o/ohth
BELOBRATLEVWRERYEL T bDEEbbh%,

Fio, LI BLEAOHE THE LHESNORKERA LAMOR ChE L OBfR%Y Table 14 I L
BLIEH, Thab, HEEWOHENANOR UTIEBCEFALTWBZLRIHELNATHY, 0L
b, A OBRMEMNE MWEEhOTR & BEER & X—BT2) %, ToAohthEBCkVT3
BELNDZLEHELNITH 1

(2) HIOEHELEHOALA

HRIKDOMECD DM 2 HOERXHEL, KR L » THAMHECKT 2HOEBEE W% *
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Table 15. FLAMTEI BV 2 SHOHEBER L A4

Relation of the degree of averaged “twisting warp to

HAH I D% b A Boxed heart squares
#IHHD | Plot-C Plot-D Plot-E Plot-F Plot-G I
R

B ok |HBAK PaR MR PHh W LRSIl RETEh
Area ratio ChiE Ch& ChE. LhE Ch& ChE
of knot on Av. Av. Av.

| Fre- | Av. Fre- Av. Fre- | Av. Fre- |4 Fre- Fre-
surface of |quen-| degree | quen-| degree |quen-| degree |quen- u"g; “* quen- deg;ee quen- deﬁxf'ee
logs cies |of twist| cies |of twist| cies |of twist| cies twist cies twist cies twist

%) N % N % N % N % N % N %

0 30 | 13.1 | 18 | 10.5 | 30 | 13.9 0 o | 13 [12.3| 91 |12.7
0.2 20 17.0 31 10.8 21 22.4 14 12.8 8 11.9 94 15.1
0.4 9 16.6 8 16.2 8 25.6 i0 17.5 9 16.6 44 18.4
0.6 1 15.0 3 10.0 12 17.9 7 19.3 25 17.4
0.8 5 25.0 2 22.5 7 24.3
1.0 7 22.8 1 20.0 8 22.5
1.1~ 9 15.6 14 19.3 23 | 17.8

H E DTS
7 2 [
(5t
K%)=
%> (Ri+Ry)? !
4 X

T Pi, ¥, e 7o VEALAH T O IR
Ri, Ry BHAKRDTLH, KHER
LIHAME THhao
ZOFOEBEROKRE E % K=0, 0.2, 0.4% DB}, T OB ORI LicAl 0¥
RUNEZDL LDHT Table 15 LD Lo Zhab, RMEBT2E0EER (B) LAMRUIEL
DHNIERIE, DLHATIE, JTRANLERNRLDHRE, DEVATE, COBEDHIKLD
BRIITHTH %0 , ; o
Eh, AAEHSOOHRRCIT HHOERRKL At OR CAROBRY BETIE, LbbAT
Plot F, G 0% DIZiE, HOMBROKEV L OOHBEE L L, Plot E OHFAK CIIHOEER
OEEILLBIA/NE W, TOR—EECRT 5AMOFER ThESKREL, TOKREL LT PlotE,
F,G QA TIE, Plot C, D 0h Dzl bRT, AEHOFHRLIENKEL HbbhTHB LT
5o
¥, DYBAHOHERCKCTHOERYWEL, ANOHECET 2HOEELS L0, ZOHOE
SHEE% 20 cm?, 40 cm?, e, & 20cm? SERES L, HiOWMEO—EHAT L ICAN DR UhEY
L, HOEELAMOTER UhE L OBFEERER>OERRILOWTE LdT,
Z DHIOER &AM o UhE L 0H\ W OFBREL Table 15 12 L3 L 51, Plot D, C off
AR TI10.030~0.180 TZ DOFHEIL X H» TEV A, Plot F, G OHEFEAKR TIL 7 OFEEIR T 0.302~
0.486 T, MHEDODHWIELPLLFH RN R LD DIS L5 TH %o
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DFEh ThE e OBk

area ratio of knot on surface of logs.

{» & b f  Pithless flat squares 10X5cm

Plot-C Plot-D Plot-E Plot-F Plot-G "Total
WEE| ik [HEH Foh MR ok [HEK] PR WEK] Woh | HEK | A
ChE& ChiE ChE Chi Ch& ChE
Fre- Av, Fre-| Av. Fre-| Av. Fre-| Av. Fre-| Av. Av.
quen- deg;'ee quen- deg;'ee quen- degi_'ee quen- degi_'ee quen- deg;'ee Fre- deg;ee
cies twist | cies | twist | cies | twist | cies | twist | cies | twist | quencies twist
N| % |N| % |N| % |N| % |N]| % N %
61 6.6 | 39 4.4 | 84 5.6 31 18.3 | 15 5.7 202 5.9
34 5.2 42 6.3 46 5.2 30 8.5 1 o] 153 6.1
7 2.9 9 7.8 21 5.7 21 5.3 58 5.5
1 10.0 13 12.3 25 9.0
4 15.0 4 15.0
2 17.5 2 17.5
2 10.0 2 10.0-
Table 16. A (LbHA) OMECHT HHOEKELAM OR UTHE L OBER
Relation of the degree of averaged twisting warp to the area of knot on
surface of boxed heart squares.
R 31 Do b A Boxed heart squares
2B OE R Plot-C Plot-D Plot-E Plot-F Plot-G ’mI\‘otal
HRE| 5 (W Foh WRETSRIHRETFSR MBREFaR LB Fah
Area of ChE Chi&E ChE Ch&E ChE ChE
knot on Fre-| Av. | Fre-| Av. |Fre-| Av. | Fre-| Av. | Fre-| Av. | Fre-| Av.
d d d d d e
curface quen- eg‘}'ee quen- deg;ee quen- ucg}ce quen- eixf'ee quen- ucg;cc quen- ege
cies | twist | cies | twist | cies |twist| cies |twist| cies |twist| cies | twist
(em?) !
N| % |N| % |N|% N|%|N|%|N| %
~20 2 17.5 2 17.5
40 18 12.8 9 9.4 22 15.2 4 16.3 4 10.0 | 57 13.2
60 25 15.0 28 10.2 19 19.2 14 16.4 18 13.1 | 104 17.2
80 11 18.1 18 12.8 14 21.8 23 16.7 20 19.3 | 86 17.5
100 3 15.0 5 17.0 3 20.0 11 18.6 8 20.0 | 30 18.5
120 1 15.0 1 10.0 4 20.0 4 13.8 10 16.0
140 1 30.0 2 25.0 3 26.7
AR B
Coefficient 0.180 0.030 0.268 0.302 0.486
correlation

ZRBEHAROERRKCONWTOZD L 5 InfiBREO LW ERL T, HoEE LA ORER LR
BIOBFEY L EDT Fig. 13 CLHLI “hdnbd, AHCST 3Hi0oEEEFOAM DR ThEE
DHNIEIL, MBI ERSA LD bR, A—HECHOmME/\ LT, Plot D OAMHOFH
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Fig. 13 A OMET I 2 HOAFHHEE L Ao
R UhE&E L DBk

Relation between the total area of knot on the surface
of squares and the degree of twisting warp of squares.

RUhEN &KL /NS, Plot E
OEMOREHRA ThE RIARE
{lehfERExZ LD LT 5,
(3) AXDRLELBHOE
Y
HRILADTOBIEC 35V 58
o, BIHEO FEEEF TRO
Exldl, RLEDKEI %
~120, 121~140, 141~160,
DEBZES L, ThEhoRk
AOWERM LM 0% b OFE
fE%xd &, FKDREOEL DM
%% Table 17 L® LI THh
» b, SLKDRLELAMOED
L ORI, £ OFEHORIL
PP Ld—RAelm% Ld I 7w
2, EREHOURM LRIE LI

......

BECIL, LI, DERIALL IBELXR T, AEDOHVISTIHELANILBIRSE A LD LR TV Be

Table 17. FLKDORLELAM DL Y L OBIR
Relation of eccentric growth to the degree of crooking.
> % B f3 Boxed heart squares >3 DA Pithless flat squares 10X5cm
WULUE|[ 18E | 285 | OKE | & 168 | | EE | 28% | O &L | B &
1st log 2nd log | 3rd log | Average 1st log 2nd log | 3rd log | Average
Degree \mg| £ b g 20 LB £0 [WH £o WH| 2o B £ BB £v WLE =Y
in # # g Ei # " i #
eccentric [Fre- [Degree|Fre- |DegreefFre- |Degree|Fre- [Degree Fre- [Degree|Fre- |Degree(Fre- [Degree(Fre- [Degree
growth iquen| of |quen| of |quen| of |[quen| of [quen] of [quen| of " lquen| of |quen| of
cies |crook- |cies |crook- [cies |crook- [cies |crook- [cies [crook- |cies |crook- [cies [crook- [cies |crook-
% ing ing ing ing ing ing ing ing
N| % |[N| % |N| % |N| % |N| % |N| % |N| % |N| %
~120 | 39 |0.34] | 57 0.l9| 52 | 0.21 |148 [0.23 77 10.41 92 10.30 58 | 0.28 | 227/0.33
140 | 20 |0.30 22 10.19 26 | 0.17 | 68 |0.22 39 [0.32 34 |0.26 26| 0.26 990.28
160 | 24 [0.34 17 0.311 13 | 0.20 | 54 0.30 39 [0.39 33 0.30l 12 | 0.26 84/0.34
18C | 10 |0.43 2 10.20 1]0.20 |13 0.37‘1‘ 17 |0.41 5 [0.36 2| 0.55 2410.41
200 | 12 |0.40 2 10.30 4 10.35 3 0.60]1 210.15 50.421
220 1 (0.30 1 10.30
240 3 10.30 3 10.30 4 10.32 4(0.32
260 1 [0.10 1 0.10 1 10.60 1/0.60

* pll, BAHADEEER rm, 7o EL, ra>r, DL L 7ulr,X100, 7.<r, D& XX 7,/ra X100
ELTL®D LI,
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Table 18. 1 #hOERAEEAMOFH LD L DR

Relation between the crooking of squares and the degree of stand inclination.

b B Boxed heart squares LEDA Pitl:]:él;asss cgat squares
w1 I
HAE | 7 # Plot-E Plot-F Total Plot-E Plot-F Total
ERIEE

HEE v WERE v HEE v |BEEK v |HEH v HEEK £

Cutting | Degree De- De- De- De- De- De-
position |of stand Fre- | gree | Fre- | gree | Fre- | gree | Fre- | gree | Fre- | gree | Fre- | gree

of logs | inclina quen-| of |quen- of |quen-{ of |quen- of |quen- of | quen- of
g "f M2 | cies [crook-| cies |crook-| cies |crook-| cies |crook.| cies |crook- cies |crook-

tion ing ing ing ing ing ing

N % N % N % N % N % | N %

1 BE ~20° 6 | 0.30 6 |0.30| 16 [ 0.30 16 | 0.30
24 6 | 0.35 1 {0.10 7 |0.32| 16 | 0.41 2 |0.65| 18 |0.43

1st logs 28 7 |0.40] 13 [0.3¢4] 20 | 0.36| 16 |0.20| 26 |0.55| 42 | 0.42
g 32 1 |0.50 6 | 0.45 7 | 0.40 3 10.30| 14 |0.38| 17 |0.36

2 % ~20 6 |0.20 6 [0.20]| 19 [0.26 19 | 0.26
24 6 |0.20 1 |0.30 7 |0.22| 16 | 0.29 1 [0.50] 17 }0.30

2nd logs 28 7 |0.21 13 | 0.18| 20 |0.20| 24 |[0.24| 18 [0.48| 42 ]0.35
g 32 1 |0.30 6 |0.18 7 |0.20 4 |0.35| 10 |0.28| 14 | 0.30

3 EE ~20 6 |0.22 6 [0.23| 10 | 0.28 10 | 0.28
24 6 | 0.15 1 [0.20 7 |0.16 ] 11 |0.28 11 10.28

3rd logs 28 7 |0.12] 12 |0.25| 19 [0.20| 20 {0.23 4 [0.35]| 24 |0.25
32 1 |0.10 5 | 0.30 6 |0.27 4 |0.30 4 |0.30

1~3B=E ~20 18 | 0.27 18 |1 0.27 | 45 | 0.28 451 0.28
1~3rd 24 18 | 0.23 3 10.20] 21 |0.23| 43 |0.33 3 | 0.60 46 | 0.35
logs 28 21 |0.25| 38 [0.25| 59 |0.26| 60 |0.23| 48 | 0.51 108 | 0.35
32 3 [0.30] 17 |0.31| 20 |0.31 11 [0.32| 24 |0.34 35 (0.33

(4) iofEsiEAHOZY

AEMD 5 BT, ZEMTHS Plot E, F 22T, #RAKDEAK, ToAMowhoEsfEY
HWELY, ZoOBERADOKE S OBRENORRS LIERAY bR LA O Y 2L, o
RALANOEH L DOBRY Table 18 1L Li,

ZORRIZ, 1FEDLEM LD BAEMIEOWTOL, = DOBED S WIIICHFIN RN ER & D
bhn, DEVARIV2ZERELLOAMCOWTL, 20X 5 HEMITIRL HE b1 TRd -

9. BEORAICLEBIAEET

BRI L b - TETAHESN, RTHh, 20E0SbbhbhickBH L, ShbORETE
Hicd, ¥k, BVWCEHELTLSOLATL 40T, *OBER L » T, AHOERANLHELZE
LLETI®T 2,

ZORMRBECET HREERCOVT, HEEhOESLUT, RUAE 5% BT, £9 0.5% UTF
Db D%, AL L TERTELRAGEL 2L, BEBSDLLL, LDEIAKOWT, FOHE
DERE%Y L LT Table 19 12 L Lz,

*OBAAROBRER RO E LR 2m OORAERTLD T
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Table 19. Fi#f & L CHERATRER

Frequencies on squares which is -available

& % B f  Boxed heart
7N a Plot
A, B Cc D E F
] e B B B B e B B e

Frequencies | Frequencies | Frequencies | Frequencies | Frequencies
N|% | N|% | N| % |N| % | N | %

NH%%IJ&{@?%_:}C BT ;

umber of splits on face

should be under 5 28 41.7 43 71.7 40 66.7 22 36.6 21 36.2
RUNhE 5% LUF

Degree of twist should be 14 [20.8| 10 |16.7| 14 | 23.3 4 6.7 3 5.1

under 5%

% h 0.5% LT
Degree of crook should be 65 | 97.0| 53 |88.3| 57 |95.0| 58 |96.7| 54 |93.3

under 0.5%
ﬁﬁg& U CHATRE A O
ABULE

Frequencies of squares which
is available for structural
timber

AE A AR 67 60 60 60 56

Number of squares studied

7 | 10.4 7 | 11.7 9 {15.0 2 3.3 1 1.7

COER, Db 10emX10cm DEMTIE, LR LRI ZHEEFRELL, ¥, Plot E,
F, G OAMEEWTUL HHEHENCIAREETLNLIE LY. ChHOER, L% 10cmX10cm
AT, AME LTHEATELAMRBE LA L 500X BHERIEHLDTNEL, i, FEH~D
DERIZOWTIE, Plot C, D Of#4, Plot E, F, G DIt BT, = OFEETEER S D DOEK
KRR E

RV LT, DFED 10cmX5cm OREMICOWTL, O BEHIZL 5T, FOREETH
F <, FbE LTI R b b DOKBIEE, Plot C 57.8%, PlotD 58.1%, Plot E
67.3%, Plot F 37.3%, Plot G 75.0% ThH, DLIHAKL BRT, LOMEETOBEI TR
2D EVS, ThBD5BHT, HLAEMMD Plot F ikl 2AMIEL, RLARICEIC L HRE
ET2HELL, ERTRRAN OREIERIRDL T b,

E #9

H 5=V ORMBBECOWTUL, TTK, WMRTZOMBELS O LI, FRiCHECTE, 20
BRI EOCWT, AMGEOMBN L EBYHRNL, FECHET N ARTFERBALT, £0
FIFR oW LT IR S OTTREM A RET L L 5 & L

ZOlcd, WHEEDE LR - T s EKME 2 b, BlEMA T TEARS 20 ROHRAALE
&, AL

FHRRCOWT, HE 3.3m OIAMZHELLL IBEE THEM L, £ OAKDEMIE, DE
28 15em OFREFRL THBEM & Lico HBIUAIL JAS I ZHEXFEI L, REHAD
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AR oRE

for structural timber.

squares DE b A Pithless flat squares 10X5 cm

K on Plot
G c D E | F G
HBB | T |HTR MBI | BB M | T TR TN MBS | T HEE

Frequencies Frequencies Frequencies Frequencies ‘ Frequencies Frequencies
N % |N | % |N | % | N | % | N | % |N| %

15 27.8 | 102 100.0 93 100.0 | 159 100.0 75 100.0 16 100.0
5 9.3 64 62.7 66 70.9 1 115 72.3 38 50.6 13 81.3

54 100.0 92 90.1 74 79.6 | 149 93.7 53 70.7 15 93.9

2 3.7 59 57.8 54 58.1 107 67.3 28 | 37.3 12 75.0

54 102 93 159 75 16

DREDERLYHE LML, FOH%, —EOARE (Fig. 1) RX-Tobb, LERIVAXKRY, T
OH|AMITOWTEMREORE, BB LI MEETERBE L. i, FARI—EDME~>DH
ECHRL (Fig. 12), #HECHT HEIEERE OB BE LT

AEEROBBEIRD LB Y TH D

BHFBE

(1) A#HELTRIFIAEDOLIVEBROK FTERLE TOMBIL, BHED 77~88% %2 Ldb, =D
MO ha Hich OAFMBUL 107~428m® THD. = OHGFOHMEL, FHEIOWS DEHRA, M
FHICET B DL HKREL, BEEORVILH TR L/PE L (Table 3),

(2) FKERE 8cm DT OMIEH & BifM OBM BT 53T 3.7~10.5% THYH, ZoH
WD ha Hic b OMBEITHEEM A 1.6~3.4m?, HKEM 7.6~21.0m® THh 3,

EHLBHORE

(1) FHHET JAS 1 £THUT 5L 013, RAEAHLOKS PEBRE OB\ HS DERKC ST 5
Lokh, HEMOKSDLDITKEL, Plot C DD, ZhbD3bTELENRENTRT
Vo _

(2) AHOREDSH, AHTEL TRERRORBEOERT L LD5WTW5Y, HIBELTE, O
LHATERERO L DO, AEAHO LD BRTRRT ATV, LRIATRIHN D%
RIZB LA TRV, :

ﬁ!ﬁl:a’sl#%zmmnﬁ.ﬁ
(1) MEZL DLBARDORSLLUBRATHEH, ORMTAEMLOKS OHRAL
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5T, RO L DIE, FOHENTL RV,

(2) DLIBADRULARCOWTIE, FHEHMOHERAROAH S, ERHD L DI BRTHL T/
Vo DEDAZOWTL, A UhEIET 2~ ODZERIIB Y & 5 Tldiovwo

(3) AMORUThELEMMUELOBERTIE, LLBATIE I FEOANORLIENRNTHS
2 DEDVARIT 2~3 BEOAM DR UREDOERIIMD £ 5 Thlw

(4) DLBLADELIZDOWTIE, Plot G DLOBB/NINTHD, LEDACOVTIE PlotE, Cof
ﬁo%vﬁwgboit,ﬁﬁoﬂﬁ&émomf@ﬂtgoﬁm%oazﬁﬁo%buﬁ%vo

AHOREICHETZRTF

HAEERE

(1) HHEOBHEMNEZ, BOOFb)OMET, RLAYSEETHSL, BOMINcL - TL
KW ZERREEL LT L BANR ED bh b,

(2) GEFOMEICHT BBMEERE AN ORUAEE OB LA Y E-DS, B~
HC BT 2 BEENE L AN OR AR L DD WIS LAINBRAR LD BN D, MEDHIZDHE
FEux, FRBSET, 0.235, BHRAOHMICL - TLEVWREL R-Tk b, REFREROHAHED
L THREDHER LD L '

EOE R

(8) HAMERKBIT2HOEERLAN DR LhELE DHVIITIE, O bATIHAN EERS2
LB, LERVATE, BEOBERIITETS %,

(4) AMOHECKT 2HOER L AN OR UNEL DS WIOHMEIZ, FEMBOHAKRTILELD
TIEV Y, AEAHEO L DT, 2RSS 5o

B ES LU O ER

(5) AKRDRELELAEMOZLD LOBRTIE, BHEE 1~2 FEDOLORDOVT, MEDOSVIT
EHAINBERA L LD bR S,

(6) 1EFEEDOLLHLAMDEIX, T OfMEEN LI AROELOERECHAT S EAIED
bbb,

B# & LTHERTRRSAK

MEENROES LT, R Uh&E 5% BT, %Y 0.5% UTx#EME LTHEATRLRARE L AKL,
HREM O DAEMICIT B EDBbhD R LB L, —RC, DL bATIEATELLRED L ODOH
FRIEHD TP ZOHE, FHILO b OREERO DR BRT, TOREILLT AT
Who THIZIWLT, LDEVATRIALOREC I SHEETINEL, AM L LTEATELME
L 0L OOHBFIL, KLE 60~75% TH5H, SfEFMOWKS Plot F Tk, £OHBRIL 37.3%
CTEY, REETIELDTHELLL>T 5o

HESENIOEZIONDENLORER

CORERERD D, 57 < YHOMEL, EOUMEHICL > TEL(RILS T LBHIOLNT
b, —fc, PEHBCHERI WL OREEMEO LD BT, HEER, Alh, LHHREDOR
RELDRBETHPIE . Fl, ERMOIERBRED B30k, AMONECD bbhsHinha
{, s, BMRORNT EOSEAH EIRIET TR, Hoib) OBMEOEELHILL, H
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HRORUINEXYBIVIEEHREEX LD LT BLD LRI hD,

¥, HEHMOTATIE, LDIBATL BRTLEVADORENT N TH D, LEMOFIA LS
M hELDE, FHEHMIC S TIEERNOEEYERRBLE LT, BEL D ILREHMOBRARKD
EERDLELL, TARKEWLT, SEMM T, ZOEEMOEREIITORLVDT, PLAE
T TERM Y B LEFRACRESNARET, OBV LT, BEL D I biERl
TIBRDLDTEL, TOENG, #I7<YAMCiwT 5EKS I CREENBERNINIRETS
556
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On the Quality of Larch Timber (Larix leptolepis GorboN).

Report 2. Natural variation of timber quality and influence of stand

conditions_ upon the quality of squares.

Takeshi Kano, Shinsaku Nakacawa, Hisao Sarro, Shéichi Obpa,

and Yorio SuicEmATSU

(Résumé)

Studies on natural variation of quality of larch timber and the factors affecting the
quality of squares are described. Five forests which have distinctly diEerent stand condi-
tions were chosen for the sample plots.

Outline of these plots is shown in Table 1. For this study twenty trees from each plot
were taken and three 3.3-meter logs were taken from each tree. General description of
each tree sample is given in Table 2.

Method of analysis

The logs studied were sawn open with a band saw as shown in Fig. 1; the boxed-heart
squéres (10X 10 cm) and pithless squares with two sides of quarter-sawn grain (10X10cm
and 10X 5 cm) were obtained for the study. Following J. A.S. testing procedures, the quality
grade of the sample logs and the squares were examined. The various defects appearing
on the sample squares after air seasoning are described.

Yield rate of timber

(1) The tree height, clear length, degree of full-body, volume of trunk and branch,
percentage of branch volume, clear length volume of trunk, volume of wood in crown region,
and total volume of logs with diameter larger than 8 cm taken from every trunk are shown
in Table 3.

The clear length volume of trunk ranged from 77 to 88 per cent of volume of the whole
trunk; the total volume of this portion ranged from 107 to 428 m® per hectare.

The volume of this portion in sample trees from flat ground plots C and D was larger
than that from slope ground plots E and F; least in sample trees from plot G which was
on the highest elevation among the sample plots.

(2) The total volume of logs with diameters below 8cm and branches taken from
every trunk ranged from 3.7 to 10.5 per.cent of the volume of the whole trunk. The total

volume of the former ranged from 1.6 to 3.4m® while that of the latter ranged from 7.6
to 21.0 m® per hectare.

Quality of log and square

(3) Frequency of the number of logs classified as 1st grade based on J.A.S. testing
procedures was higher in the samples from the ground plots C and D than that from the
slope ground plots E, F, and high elevation plot G.

(4) In the case of the boxed-heart squares, the quality of the samples from plots D,
E, and C was better than that from plots F, and G. In the case of pithless squares, the
samples from plots C and E were better than those from plots D, F, and G.
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Defects on square

(3) The splits on the face, _a remarkable defect of boxed-heart squares, were less
numerous in samples from the flat ground plots C and D than those from the slope ground
plots E, F, and the high elevation plot G.

(6) The degree of twisting warp among the boxed-heart squares in the samples from
the flat ground plots C and D was less than the slope ground plots E and F.

(7) It appears that there are nd significant differences on the occurrence of crooking
of the squares attributable to variations in stand plot conditions.

Factors that affected the quality of squares

(8) Slope of fiber direction was observed on the boundary faces of annual rings at
every several growth periods from pith to bark.

It is clear that almost all the slopes of fiber direction are S-type on the faces near the
pith, but gradually change into Z-type towards the bark. Degree of twisting warp on
squares seemed to be about proportional to the degree of the slope of fiber direction observ-
ed on the boundary faces of several annual rings, but the correlation coefficients of these
factors were very small, and even the largest value was only 0.235, which was observed
near pith.

(9) It seems that the degree of twisting warp of boxed-heart squares is about pro-
portional to the total amount of knot area on the four sides of the squares.” The correla-
tion coefficients of these factors are very small, and less significant in the samples from
the flat ground plots C and D than the samples from the slope ground plots E and F.

(10) The degree of crooking of squares seems to be almost proportional to the degree
of eccentricity of growth measured at the end of the logs. The degree of crooking of the
boxed-heart squéres obtained from the first log in the samples from the slope ground plots
E and F is almost proportional to the degree of inclination of the stand from where the
sample trees were taken. :

(11) According to our view, squares for structural timbers should be (1) with surface
splits under 5 in number, (2) with twist under 5 per cent and (3) with crook under 0.5
per cent. In the samples examined, frequency of the boxed-heart squares with the quality
above-mentioned was very low; slightly higher in the samples from the flat ground plots C
and D than those samples from the slope ground plots E and F. In the case of the pithless
squares with two quarter-sawn sides, the frequency ranged from 60 to 75 per cent of the
total number of the squares examined. On the other hand, in the samples from the slope
ground plots F it was only 37.3 per cent of the total number of the squares examined.



