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Outline of sample plots.

i) JII &5 L3 7 E 3 (53 e
NISHIKAWA I:!YOSHINO NAKOSO OBI
fr & WERKETHE | KRESHH) LN EERAREAAR)  =HRAEET
Situation Saitama pref. Nara pref. HERX 6 HBEVVIE  Miyazaki Pref.
Fukushima Pref.
BB | ABIUBRKEER Fh E F #& BEETIAK
Proprietor Private forest of Private forest of National forest Public forest of
Kyuzo MOTOHASHI Seizaemon OKA Nichinan city
&t deftmE #930° wEfE #935° FAlmE #923° FERAHE %935°
Slope of North slope, about | West slope, about | East slope, about | South east slope,
stand 30° 35° 23° about 35°
RBIDOEEHA 19574F- 4 A 19584E 4 B 19574E12 19604 4 A
Felling time April, 1957 April, 1958 December, 1957 April, 1960
Hk W 35~454E4E 605E4 S44EAE 4544
Tree age | 35~45 years of age| 60 years of age 54 years of age 45 years of age
HEE A #94,0004/ha %9 10,000 & /ha #93,0004/ha #491,5004%/ha
Number of | About 4,000 trees | About 10,000 trees | About 3,000 trees | About 1,500 trees
establish- per hectare per hectare per hectare per hectare
ment
ARHAST AR #J1,5004%/ha 98074</ha 7304/ha 4407 /ha
Number of | About 1,500 trees About 980 trees About 730 trees About 440 trees

trees at the
final cutting

BB

Pruning

fH %
Releasing
cutting

per hectare

BiEh20F £ il |
F8~9mETNDK
HHEETTS

Repeated pruning is|
practiced over the
stem height at 8~9m|
before about 20 years
of tree age

WAL (R T BE
hinning is not
almost practiced,
weeding and some
other treatment to in-
crease the young gro-
wth are intensively

practiced

per hectare

RT3
Repeated pruning
is practiced

@%ﬁm%ﬁﬁoﬁ

Light thinning is
frequently practiced
from early stage

per hectare

EHHRETLRY

Almost non-pruning

Zifyt BRI & EAT
Practiced by
TERAZAKI’S formula

per hectare

BTz 2R Len

Non-pruning

BHARRICEREZE
WTHIRkE T3
Light thinning is
practiced to stimulate
the growth of
remaining individual
trees
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L e e B OSABE SRS E L Rz 5> TH
go D B, T RICIHRAE D R S ., B OREE
Z x - E R Lbic, BEHROOSABEE S DT B
'5$“” MELHLTN S,
S s ZOBEOKE L 72 o I BEK ORI EAL
'gﬁamo LIz B BIABEL, B X% 500~2,000 4/ha
= OREECETH LTV 52, HEROBIEICIT 2
2000 KBEHHI O ABEOKRE &1%, T\ 2B
200 35~45 4T, 1,500 4</ha, EEFEEM A 60 4
000 T 980 #</ha, ZJJEEER DB 54 48T 730 A/ha,
BRAREERT D3R 45 4EC 4404/ha TH Y, O
ST R Ao B SRREOK S £, A0
Tree age BT I\ THRES L7 Bk iz D Tt B L
Fig. 1 BFRENRTICRT 2XAFBEOMBERSBE ©, LELIE—o0RINE bz TWEILEL
Number of trees per hectare to each tree DL,

age in sample plots.
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Table 2. FEH~OERAROHEE
Sample trees at study plots.
Pa)II 2 ¥ (NISHIKAWA)

BRERAES MEER (# ®| R THE| HTER |SWE| &% | BEHH | B 4=
Breast Clear Percentage Volume of | Percentage
Sample- height Height length of clear |Degree off Volume branch of branch
tree No. | diameter length full-body| - volume
(em) (m) (m) (%) (m?) (m?®) (%)
EAKEY FAE (Sawing method 1)

1. 16.3 16.7 10.8 65 102 0.204 0.0026 1.3
2 17.8 18.4 10.7 58 103 0.279 0.0120 4.3
3 25.5 19.3 11.5 59 76 0.616 0.0144 2.3
4 12.6 15.5 9.7 63 123 0.123 0.0029 2.4
7 16.3 18.2 10.3 57 112 0.238 0.0034 1.4
8 17,1 17.6 12,2 69 103 0.228 0.0016 2.7
9 19,7 18.7 13.3 71 95 0.344 0.0054 1.6
10 24.8 20.0 14.3 72 81 0.596 0.0115 1.9
11 18.6 19.5 11.8 61 105 0.328 0.0050 1.5
12 17.5 20.9 13.7 66 119 0.324 0.0065 2.0
14 19.8 19.4 12.4 64 98 0.388 0.0036 0.9
15 16.1 18.1 13.1 72 112 0.217 0.0034 1.6
16 25.6 21.6 13.6 63 84 0.651 0.0098 1.5
17 14.2 16.1 11.5 71 113 0.162 0.0105 6.5
18 15.6 16.7 13.1 78 107 0.164 0.0016 1.0
20 22.9 20.8 11.4 55 91 0.480 0.0125 2.6
24 13.3 17.2 13.8 80 129 0.138 0.0011 0.8
25 20.9 18.4 12,5 68 88 0.387 0.0043 1.1
27 25.3 20.2 11.0 54 80 0.636 0.0195 3.1
28 15.9 15.8 11.2 71 99 0.199 0.0017 0.9
29 18.4 19.7 13.3 68 107 0.312 0.0038 1.2
30 16.7 17.3 11.6 67 104 0.230 0.0036 1.6
31 16.6 19.1 13.4 70 115 0.296 0.0024 0.8
32 23.3 19.0 8.6 45 82 0.596 0.0143 2.4
33 14.4 15.2 11.0 72 106 0.161 0.0019 1.2
34 14,7 17.2 12.2 71 117 0.238 0.0030 1.3
35 23.4 21.3 10.9 51 91 0.548 0.0124 2.3
36 20.2 18.2 10.3 56 90 0.381 0.0087 2.3
37 18.7 18.1 9.6 53 97 0.280 0.0176 6.2
38 18.7 17.5 10.0 57 94 0.337 0.0073 2.2
42 18.7 17.5 12.8 73 94 0.300 0.0043 1.5
44 20.3 17.8 11.7 66 88 0.369 0.0051 1.4
46 19.4 16.9 9.5 56 87 0.292 0.0136 4.7
47 18.9 16.8 10.7 64 89 0.304 0.0110 3.6

HpAE Y FAE (Sawing method II)
5 20.5 19.5 12.8 66 95 0.283 0.0126 4.4
6 13.9 16.3 13.8 85 117 0.103 0.0014 1.4

13 23.3 20.0 12.2 61 86 0.334 0.0172 5.1
19 15.0 17.5 11.3 65 117 0.124 0.0062 5.0
21 22.6 20.0 9.6 48 89 0.321 0.0191 6.0
26 18.1 17.8 12.3 69 98 0.178 0.0051 2.8
39 19.0 19.2 11.9 62 101 0.230 0.0099 4.3
40 15.7 17.0 10.8 64 108 0.133 0.0030 2.3
43 18.6 18.1 13.2 73 97 0.194 0.0059 3.0
45 16.1 17.3 11.8 68 108 0.137 0.0027 2.0
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Table 2. (Continued)
HEZAX (YOSHINO)

BHARE MEER (B B K TE| BTRE THE| 8648 | B56MHE | i =x
Breast Clear Percentage Volume of | Percentage
Sample height Height length of clear |Degree off] Volume branch of branch
tree No. | diameter length full-body volume
(em) (m) (m) (%) (m?) (m?) (%)
FEAARERY#FHE (Sawing method 1)

1 24.7 22.10 17.50 79 89 0.459 0.0072 1.5
2 25.3 20.25 11.50 57 80 0.450 0.0165 3.7
3 24.7 20.90 12.50 60 85 0.473 0.0167 3.5
4 26.7 21.70 15.00 69 81 0.570 0.0087 1.5
5 34.9 25.20 15.20 60 72 1.038 0.0226 2.2
6 28.4 23.50 12.70 54 83 0.635 0.0055 0.9
7 27.7 24.40 16.90 69 88 0.663 0.0098 1.5
9 25.1 19.70 12,40 63 78 0.450 0.0114 2.5
10 26.3 19.90 13.20 66 76 0.483 0.0081 1.7
11 19.5 19.30 14.40 75 99 0.259 0.0069 2.7
12 22.8 19.90 15.30 77 87 0.387 0.0103 2.7
13 33.2 25.70 17.75 69 77 0.970 0.0160 1.7
15 25.5 20.80 13.80 66 82 0.473 0.0116 2.5
16 19.4 18.60 10.60 57 96 0.259 0.0124 4.8
19 27.3 25.60 14.30 56 94 0.673 0.0148 2.2
20 27.8 23.70 15.40 65 85 0.663 0.0115 1.7
21 24.7 21.30 13.50 63 86 0.473 0.0104 2.2
22 24.9 21.50 14.70 68 86 0.473 0.0068 1.5
23 37.8 24.10 11.00 46 64 1.158 0.0297 2.6
24 26.3 21.40 14.40 21 81 0.507 0.0069 1.4
25 25.3 21.20 13.20 62 84 0.473 0.0114 2.4
26 27.3 22.80 12.00 53 84 0.595 0.0094 1.6
27 23.6 22.60 17.70 78 96 0.479 0.0057 1.2
29 28.7 23.50 17.50 74 82 0.€78 0.0081 1.2
30 27.2 24.70 17.00 69 91 0.647 0.0069 1.1
33 24.3 19.70 14.20 72 81 0.147 0.0108 2.6
34 25.9 21.60 16.10 75 83 0.531 0.0141 2.7
36 27.3 20.10 13.40 67 74 0.518 0.0096 1.9
37 32.8 21.35 13.70 64 65 0.785 0.0231 2.9
38 24.8 19.70 13.20 67 79 0.450 0.0107 2.4
39 19.1 20.80 14.00 . 67 109 0.287 0.0024 0.9
40 20.4 20.70 16.00 77 101 0.314 0.0050 1.6
41 22.6 20.70 15.00 72 92 0.406 0.0088 2.2
42 24.1 23.00 16.05 70 95 0.479 0.0106 2.2
43 21.3 21.50 16.90 79 101 0.344 0.0067 2.0
45 29.2 24.70 13.40 54 85 0.737 0.0147 2.0
46 30.6 21.70 13.50 62 71 0.733 0.0102 1.4

HPAEIYFAE (Sawing method II)

8 29.5 23.50 14.00 60 80 0.678 0.0233 3.4
14 30.5 24.40 14.10 58 80 0.752 0.0155 1.9
17 26.4 20.90 12.90 62 79 0.507 0.0116 2.3
18 20.9 20.15 15.35 76 96 0.328 0.0065 2.0
28 25.6 22.80 15.50 68 89 0.555 0.0169 3.0
31 33.1 24.80 11.50 46 75 0.933 0.0239 2.6
35 26.6 23.00 14.30 62 86 0.595 0.0189 3.2
44 22.3 21.50 15.00 70 96 0.374 0.0125 3.4
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Table 2. (Continued)
7kAX (NAKOSO)
BRAEE| WEER |(# BB T&E| BTeR |SME| 8 0% | B5rE | & =x
Breast Clear Percentage Volume of | Percentage
Sample height Height length of clear |Degree of| Volume branch of branch
tree No. | diameter length" | full-body volume
(cm) (m) (m) (%) (m?) (m?) (%)
EAKEYFZE (Sawing method 1)
1 30.0 20.60 11.60 56 69 0.701 0.0224 3.2
2 21.5 20.35 13.05 64 95 0.346 0.0020 0.8
3 27.1 19.90 13.20 66 73 0.550 0.0077 1.4
4 27.6 20.50 12.80 62 74 0.550 0.0119 2.2
5 21.5 19.20 9.30 48 89 © 0.328 0.0074 2.3
6 24.3 23.00 10.80 47 95 0.508 0.0162 3.2
7 27.4 23.40 9.90 42 85 0.550 0.0226 4.1
8 33.6 23.10 11.30 49 69 0.964 0.0208 2.2
9 14.9 16.70 14.00 84 112 0.258 0.0015 0.6
11 30.6 23.50 12.20 52 77 0.813 0.0186 2.3
12 24.0 21.50 10.70 50 86 0.501 0.0174 3.5
16 32.7 26.40 14.30 54 81 1.020 0.0204 2.0
18 28.0 21.90 14.30 65 78 0.646 0.0099 1.5
19 30.4 22.30 11.30 51 73 0.734 0.0198 2.7
20 30.6 23.00 10.80 47 75 0.813 0.0141 1.8
21 26.7 22,30 12.90 58 84 0.605 0.0077 1.3
25 23.1 22.10 15.90 72 96 0.450 0.0059 1.4
26 24.7 20.75 10.30 50 84 0.501 0.0117 2.3
28 25.2 20.50 13.50 66 81 0.477 0.0100 2.1
29 25.1 23.00 13.70 60 92 0.549 0.0178 3.2
30 40.5 27.70 15.90 57 68 1.577 0.0499 3.2
32 -+ 22,6 23.00 12.10 53 102 0.471 0.0062 1.3
33 25.2 21.30 14.45 68 85 0.501 0.0071 1.4
38 31.6 26.40 16.40 62 84 0.964 0.0183 1.9
40 25.5 22.50 15.50 69 88 0.525 0.0103 2.0
41 23.8 21.70 12.35 57 91 0.486 0.0131 2.7
43" 41.1 28.90 16.90 58 70 1.700 0.0042 0.2
44 31.0 25.90 17.20 66 84 0.914 0.0219 2.4
45 35.1 24.10 12.90 54 69 1.061 0.0253 2.4
46 29.0 23.00 12.45 54 79 0.722 0.0132 1.8
47 32.2 23.60 13.25 56 73 0.890 0.0297 3.3
48 37.4 24.70 14.30 58 66 1.226 0.0258 2.1
HABYFZE (Sawing method 1)
10 27.9 20.60. 11.80 57 74 0.617 0.0167 2.7
15 26.4 21.10 11.70 55 80 0.538 0.0155 2.9
17 29.9 24.70 14.50 59 83 0.835 0.0284 2.2
24 35.2 25.95 13.00 50 74 1.139 0.0426 3.7
31 31.5 24.00 13.48 56 76 0.846 0.0161 1.9
36 27.2 22.00 13.40 61 81 0.605 0.0206 3.4
37 28.5 23.70 14.10 59 83 0.706 0.0155 2.2
49 42.2 27.30 14.50 53 65 1.642 0.0279 1.7
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Table 2. (Continued)
#RIEZA¥ (OBD

BRAAES MWREE # B R THEH| BKTeR ZEWHE| 80 H | KFHE | B4 %
- Breast Clear Percentage Volume of | Percentage
+1 Sample height Height length of clear |Degree of| Volume branch of branch

| tree No. | diameter length full-body volume

(cm) (m) (m) (%) (m?) (m?) (%)
IEEAKERY FHE (Sawing method T)

1 . 42.4 22.4 9.2 41 53 1.272 0.0462 3.6

3 43.2 22.8 9.5 42 53 1.450 0.0449 3.1

4 47.6 23.2 11.7 50 49 1.694 0.0453 2.7
5 41.3 20.5 8.6 42 50 1.211 0.0536 4.4
6 41.0 21.3 8.0 38 52 1.211 0.0510 4.3
7 36.9 21.0 11.0 52 57 0.926 0.0492 5.3
8 46.7 23.8 13.8 58 51 1.644 0.0488 3.0
9 42.0 22.4 12.3 55 53 1.272 0.0387 3.0
10 41.6 20.4 1.9 9 49 1.150 0.0771 6.7
11 47.2 23.0 1.5 7 49 1.694 0.0591 3.5
14 46.0 22.3 9.3 42 48 1.496 0.0605 4.0
15 41.6 20.3 8.0 39 49 1.150 0.0505 4.4
17 36.4 19.7 8.5 43 54 0.883 0.0396 4.5
18 44.0 22.9 10.4 45 52 1.450 0.0426 2.9
19 40.7 22.0 12.3 56 54 1.166 0.0308 2.6
21 26.0 16.6 6.5 39 64 0.430 0.0339 7.9
22 37.6 20.3 12.0 59 54 0.970 0.0380 3.9
23 36.3 20.0 8.8 44 55 0.883 0.0365 4.1
24 34.2 18.3 6.3 34 54 0.722 0.0669 9.3
26 35.4 16.3 1.4 9 46 0.712 0.0767 10.8
28 39.4 20.0 8.6 43 51 1.059 0.0351 3.3
29 31.0 19.9 10.2 51 64 0.720 0.0118 1.7
30 37.5 22.2 9.5 43 59 1.063 0.0383 3.6
31 41.2 23.0 13.3 58 56 1.333 0.0376 2.8
32 37.7 21.8 9.4 43 58 1.063 0.0619 5.8
33 30.3 14.9 4.0 27 49 0.488 0.0297 6.1
34 37.7 18.0 6.7 37 48 0.876 0.0486 5.5
35 39.6 18.2 8.4 46 46 0.952 0.0552 5.8
. 36 28.9 16.7 10.2 61 58 0.488 0.0182 3.7
37 34.7 17.5 6.0 34 50 0.722 0.0887 12.3
39 45.4 20.1 8.4 42 44 1.348 0.0930 6.9
40 44.1 16.8 4.5 27 38 1.348 0.1006 7.5

HAE|YFE  (Sawing method 1)

2 45.7 22.6 3.6 16 49 1.570 0.0610 3.9
12 40.4 19.0 5.3 28 47 1.005 0.0519 5.2
13 48.1 22.9 7.2 31 48 1.694 0.0595 3.5
16 37.8 21.1 7.8 37 56 1.016 0.0927 9.1
20 43.2 21.3 10.6 50 49 1.313 0.0446 3.4
25 41.9 20.3 3.2 16 48 1.150 0.0655 5.7
27 36.4 17.8 8.1 46 49 0.797 0.0354 4.5
38 34.3 17.7 6.9 39 52 0.722 0.0288 4.0
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Table 3. BLFUKEHC X 2480k X OFIHE L TR TE
Number of trees and average tree height, clear length of
classified group of sample trees.
= M E D Nﬁt{fmbiEt of 7'sqampzl.rz tn;%s FERE | WERTE
I N <3 # ;E Ahverz«ilge ?f P]‘verage ofh
Range o eight of [clear lengt
Classified group breastg-height EAKRRY | AR 3t s €
< Sowing Sawing
of sample trees dléamet)er method I | method T Total () )
cm m m
i JII (NISHIKAWA)
R N
Dominant trees 20 ~ 25 10 3 13 19.6 11.5
Intermediate trees | 7 ~ 19 12 4 16 18.4 11.6
Qa?d;mifnant:t‘{e%s 12 ~ 16 12 3 15 16.9 11.8
Ei 7 1k B ~
Total or average 12 ~ 25 34 10 44 18.2 11.6
# % (YOSHINO)
T N
Dominant trees 28 38 10 3 13 23.9 14.4
Intermediate trees | 20 ~ %7 17 3 20 21.6 14.0
%Od;m;nant:tléi%s 19 ~ 24 10 2 12 20.7 15.0
7 z X -
Total or average 19 ~ 38 37 8 45 22.0 14.4
o sk (NAKOSO)
R N
Dominant trees 31 42 9 2 11 25.8 14.5
Intermediate trees | 20 ~ 30 10 4 14 22.5 12.6
(itlfd_;minant%eﬁjs 14 ~ 25 13 2 15 21.2 12.6
i 77 1% 3 B - .
Total or average | 14 7 42 32 8 40 22.9 13.2
&k JE (OBD
£t B K N
Dominant trees 45 48 S 2 7 22.6 7.9
Intermediate trees | 40 ~ 44 12 3 15 20.9 8.4
(E?dominantzge%s 26 ~ 39 15 3 18 18.9 7.9
F: A e _
Total or average 26 ~ 48 32 8 40 20.3 8.1

<R L O EBE> ,
AKROAROEZENT, M, V, L, R (L—#fEE M—VELL, ZARKERT 8% L-REL
2 BEL) 04 FEEREREL, £OFPEREICINT B HBETEH MR
DRERRTTHI LT LT,

L7z, 1o Fig.

<8 #

D>

Rt VIS LARM D ABEEZRE L, R Y OBANIMEDOHAE LKL TRR L G280 Fig. 2
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<A 5>

Db BEAKRYICBNT
BhLla» & ¥k T & T OFEEER
r, EROWEIEE A L
vxo R=/r+(5) E
j/'VA SR ELThEW, T

LI oT, BHEILHLDI
BIEOTHIERTTST
ricLiz (%2R0 Fig. 6
B,
<BHEICEH T BE>
Fig. 2 LT iLb HIE
AR B (REED &

@) Eﬁﬂlux:}séﬂﬁu&mﬂlu
Sawing method I

© %%Eig—%jﬁiﬁ:&wéﬁﬁ&n LTy Bl b —EEREO%
) $=4 :
Measuring elements for o~ BEAY -
bm%,tr%h;afot in SAWIng jﬁ"ﬁi’\oﬁ—ilﬁﬁ ) [2) bh
0 ; .
L %@E@“ﬁ%ﬁﬂh of 5%@%’1‘%&@“%1/9 E{i
i ive
lve-knot B 37 BEOHRE, &
Lo T EHIRHE
Projective length of i B BEOFERE, &
dead -knot )
Ls: EDPH018 ‘oA HOEHE, &
Clear wood length
D : Bk IE v Hic B BEOREROOH
Diame ter of branch-knot L ‘ -
& 5B LaA R EFR L. CORE
. Angle of live-knot L
(b ?D‘(»S‘I YIZERFREL LTS REY Oz Zﬁlg"g égﬂdiad-kmt iz X - CHIE LicARHEAL
awing method I L A RASMEaIREE uﬁyu%wmmwc%oﬁ
. Conditions of log face
M: Wi 81 Upward side of stand B3 121,200 HTH > 720

V: &M@ Downward side of stand <@ D ®E>

Fig. 2 %’%ﬁ{%bliﬁw 5*@9 Z‘Pfu’_k?ﬁ']igi %K‘Cﬁiﬂ%ﬁﬁﬁ@ﬂéﬁg

Sawing methods and measuring elements for branch knot.

LT, AHAEYRE
%(%E&H)K;oto:@xmnmuFm.szthﬁ,%ﬁ@%%ﬂ%bromﬁiim,i
WS RS LERE TS ORS LERE 4 D AET I HRL D 72 VRS D RS LR
kOB R, A L RO B ki X B AAFEOLHOREFTH Lo Z OREHETHEL
FeAHEREIIH 9,700 AT H o 7o

Nv. Axkobhis

1. % O #® 0
EAARY BEERC %o f:%ﬁi&&oﬁt%&;omf, ﬂﬁ)’%ﬁ?ﬂ%@&o o, FORKERELBLES
of%% Fig. 3(1)~(4) ILL®Ts = OE%IE, WEEED 2cm p%&obc%@ﬂﬁ_h%mswwya
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AKEZEL LTLD L, $RIEE
HieRnTik, R—DmEREo
LYOTHLEZORBENELL R T
BY, ZOBEKIE, A—0H L
CRFAARERCLELNEER
»B0T, FA—DMEHEEREED;
2T, PR EEE b ot
BARERA L THEFH L, 20
Fig. 3-(1)~(4) itk T, &iE
Huk DRI LAT DAL 31T B ALK
DRI Y OFREE L Hos L E oEFhLic
B 3E0OM Y OBEZ, 12IFHS
PTHBN, SLRHBOEZDIT,
HER (x) LAKERE (9) L0b
WEDEBRRE Y=a+bx LT,
FRERERRIC BT 2 EREEK (@)
LEVRGRE (B) 23 L» T Table
4iZLT (EE0~1mniRik
D DESFIIERI LI,

Zhhb, BEMMICHERETZE
EBEOHHEITRR > TVWBA, ER
DAEIIERIEEM RE AT, MY
PEOKREL, HIl, EHEHOE
ROGEEET, MYITNEL &
REMZ Zh b OhR2EEZ &
TNBZERHELNTH o7,

2. RLODEE

HPAEIYAEL IR - 1 BHE
HIFHC >0 To 2 ORIBTRRERHC
X 3B 0K ERIC BT 55>
HREPHEROBEEDICERY ¥
LT Table 5 iZLdF, RLE
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Fig. 3-(1) #taUkoAKEROE (F)IEH)

jameter of study log (logs from NISHIKAWA).
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5

16 (m

S
o

ol=
2 4 6 8 10 12 14 16 m)

.
L

it
Height in  tree

Fig. 3-(2) #HRAAROHKEROEN EFHEM)
Diameter of study log (logs from YOSHINO).

AEMERROOM, V. L, R4FGHOTEEERE 100 & LIHEOKBIET LD Sh, ThE etk
OWBEERE< T TV, Shic XS, #E#0.2m ORETIX, FEMHL LRI EL
VIERBEORASHA S LTV B2, M AR 25 L OERIT LENR A& AT LAMbR
5. k7, B, WREH TR, BOMUSILICRERERH N2 T, SRIBEN T, BoREE
DR TREREOHFBRER > TdobhTHY, REOERESE, FEAB TRBOMUSAIC, K
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study log

Diameter of

Fig. 8-(3) #RADOIKERDEAL
(ZIREER)
Diameter of study log
o——>— R 7 N T (logs from NAKOSO).

it £ &
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Table 4. HWHERORERE BT 3EHOHEHAOROM D
Regression between diameter of study log and height in trees.
Nl &= g
W R NISHIKAWA YOSHINO
B.H.D. BIREH | BRFAER | #3448 | IR EHR | BREK | #RAFE
Regression Regression Number of | Regression Regression | Number of
constant coefficient | sample trees constant coefficient | sample trees
(em) a b N a N
12 14.2817 —0.6241 1 - - -
14 15.0416 —0.5782 4 - - -
16 17.0138 —0.6175 7 - - -
18 19.1465 —0.6405 9 - - -
20 21.2385 —0.7469 6 20.8144 —0.6664 4
22 23.2677 —0.7758 1 23.1799 —0.6947 3
24 24,8317 —0.8241 3 25.7196 —0.7376 8
26 26.5317 —0.8395 3 27.5370 —0.8801 8
28 = - - 28.6693 —0.7611 8
30 - - 30.4659 —0.8335 2
32 - - - 33.6445 —0.9898 1
34 = - - 34.0072 —0.8413 2
36 - - - - - -
38 - - - 38.6319 —1.0464 1
| * 53 e
WEEE NAKOSO OBI
BH.D.| EREYX | BRER | o0kl | BRER | BREN | SRU5K
Regression Regression Number of | Regression Regression | Number of
constant coefficient | sample trees constant coefficient | sample trees
(ecm) a b N a N
14 15.9210 —0.6353 1 - - -
22 23.8546 —0.7851 3 - ~ -
24 25.6675 —0.8050 5 - - -
26 26.2395 —0.7473 5 27.2193 —1.2158 1
28 29.3893 —0.9539 4 - - -
30 31.0097 —0.9585 5 31.3036 —1.5043 2
32 32.4841 —0.7577 4 33.9169 —1.3564 1
34 33.6197 —1.1560 1 34.4932 —1.6541 1
36 36.4195 —1.0001 1 38.3258 —1.5479 3
38 37.9449 —1.0494 1 39.2747 —1.4713 4
40 42,2322 —1.0332 1 42.6843 —1.8489 1
42 43.2344 —1.1567 1 43.1925 —1.6300 8
44 - - - 45.3821 —1.6207 1
46 - - - 46.6870 —1.7220 1
48 - - - 48.8169 —1.7895 3
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Table 5 HEH~OHFEAKIZBIT B
Degree of eccentric growth in relation
. h ey
% i ﬁ?@ fir 0.2 1.2 3.2 5.2
ange
of Stand
B.H.D. side Av. % Av. % Av. % Av. %
(¢m)
it J
12~16 M 9.2 96 7.1 101 6.3 97 6.1 103
A% 11.5 122 7.2 102 6.8 105 6.0 101
L 8.2 88 6.9 98 6.1 95 5.8 98
R 9.0 94 7.0 99 6.6 102 5.8 98
Av. 9.5 100 7.0 100 6.4 100 5.9 100
17~19 M 13.2 119 9.1 105 8.1 102 7.7 104
\% 10.4 94 8.5 99 8.0 101 7.2 98
L 10.2 91 8.7 101 7.8 98 7.5 102
R 10.5 96 8.3 96 7.8 98 7.2 97
Av. 11.7 100 8.6 100 7.9 100 7.4 100
20~25 M 14.5 101 10.4 98 10.3 106 9.8 106
A\ 15.0 103 11.1 104 9.9 100 9.0 98
L 13.1 91 10.9 103 9.7 98 9.2 100
R 15.4 105 10.2 96 9.6 97 8.8 96
Av. 14.5 100 10.7 100 9.9 100 9.2 100
& g
19~24 M 13.1 109 10.3 100 9.0 95 8.7 96
A 11.9 98 10.4 101 9.5 100 9.2 102
L 11.6 96 10.1 99 9.0 98 9.2 102
R 11.8 97 10.3 100 10.3 108 9.2 101
Av. 12.1 100 10.3 100 9.5 100 9.1 100
25~27 M 16.6 111 12.6 100 11.3 97 10.7 97
A% 14.0 94 12.9 102 11.5 99 11.0 100
L 16.3 107 12.8 101 11.9 102 10.9 99
R 13.1 88 12.4 98 11.7 101 11.3 102
Av. 14.9 100 12.7 100 11.6 100 11.0 100
28~38 M 21.6 125 15.8 107 13.9 101 13.6 105
A% 14.8 88 13.5 90 13.3 94 12.1 94
L 15.3 91 14.3 98 13.9 101 12.8 99
R 16.4 86 | 15.0 103 13.9 101 13.1 102
Av. 17.0 100 14.7 100 13.7 100 12.9 100
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RLOEADOH EBEIZ X 5%1L
to height in tree of sample study plots.
Height in tree
7.2 9.2 11. 13.2 15.2 17.2
Av. % Av. % Av. % Av. % Av. % Av. %

(NISHIKAWA)
5.5 101 4.8 % 4.2 98 3.0 93 1.9 91 - -
5.6 102 5.3 106 4.3 102 3.3 104 2.4 112 - -
5.2 96 4.7 95 4.4 103 3.3 103 2.2 105 - -
5.5 100 5.1 108 4.1 98 3.2 99 2.0 94 - -
5.5 100 5.0 100 4.2 100 3.2 100 2.1 100 - -
6.8 100 6.1 102 5.3 103 4.4 103 2.9 100 - -
6.7 99 5.5 97 5.1 99 4.2 98 2.9 102 - -
7.3 107 6.2 105 5.2 101 4.5 105 3.0 104 - -
6.5 95 5.7 97 4.9 95 4.1 93 2.7 94 - =
6.8 100 5.9 100 5.2 100 4.3 100 2.9 100 - -
8.9 105 8.0 103 7.4 107 6.2 104 4.7 99 2.8 97
8.4 99 8.0 103 6.4 91 5.6 93 4.7 99 3.0 104
8.5 100 7.6 98 6.9 100 6.0 100 4.9 104 3.0 103
8.1 95 7.5 96 7.0 101 6.1 102 4.7 98 2.8 97
8.5 100 7.8 100 6.9 100 6.0 100 4.7 100 2.9 100

(YOSHINO)
8.3 99 7.9 100 7.0 102 6.0 98 5.8 101 4.0 94
8.4 100 8.0 105 7.0 100 7.1 107 5.5 96 4.6 107
8.5 100 8.1 102 7.0 102 6.5 98 5.9 102 4.0 94
8.6 102 7.6 96 7.1 97 | 6.0 97 5.7 99 4.5 105
8.4 | 100 7.9 100 7.0 100 6.6 100 5.8 100 4.3 100
10.9 103 10.1 100 9.5 103 8.6 102 7.4 94 6.0 102
10.1 96 9.7 96 8.8 96 8.3 96 7.0 90 5.5 94
10.2 97 10.0 98 9.0 101 8.0 97 7.5 95 6.0 103
11.0 104 10,1 100 9.0 99 8.5 101 7.0 93 5.8 100
10.6 100 10.1 100 9.1 100 8.4 100 8.0 100 5.9 100
13.0 143 12.2 105 | 11.3 104 10.6 104 9.2 102 7.7 101
11.7 94 11.1 95 10.6 97 9.6 94 8.5 93 7.3 96
12.7 102 11.6 100 19.3 100 10.7 98 9.0 101 7.6 99
12.4 99 11.6 100 18.3 99 10.6 103 9.4 103 7.9 104
12.5 100 11.6 100 10.9 100 10.2 100 9.1 100 7.7 100
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Table. 5 (Continued)
%ﬁ | BTN 0.2 1.2 3.2 5.2
a:fge St.and
B.H.D.| side Av. % Av. % Av. % Av. %
(cm)
Yl Sk
14~25 M 17.0 111 13.3 104 1.4 102 10.7 100
\Y 14.6 95 12.7 98 11.6 104 10.8 100
L 15.6 102 12.5 97 11.2 100 10.5 98
R 13.8 91 12.8 99 11.6 104 11.2 103
Av. 15.2 100 12.9 100 1.2 100 10.8 100
26~30 M 20.1 109 13.8 99 12.5 98 11.9 98
A 19.6 107 14.7 105 13.4 104 12.5 103
L 16.4 89 14.1 101 13.0 101 12.3 101
R 17.5 95 13.4 96 12.2 96 11.7 97
Av. 18.4 100 14.0 100 12.8 100 12.1 100
31~42 M 24.7 105 18.0 99 15.9 9% 15.4 98
\Y 23.0 95 17.3 95 16.9 101 16.1 101
L 26.2 111 19.8 109 17.9 107 16.1 102
R 21.3 89 17.9 98 16.1 96 15.8 100
Av. 23.8 100 18.2 100 16.7 100 15.9 100
3 e
26~39 M 16.9 87 16.2 94 15.2 99 14.2 103
A 21.9 114 17.8 103 15.8 103 13.5 97
L 20.2 104 17.2 99 15.4 99 14.0 101
R 18.3 95 17.8 103 14.6 96 13.8 99
Av. 19.4 100 17.3 100 15.3 100 13.9 100
40~44 M 24.9 110 21.7 108 18.8 104 17.1 105
\Ys 21.3 93 18.7 93 16.7 93 15.6 %
L 24.3 106 20.6 102 17.9 100 14.6 90
R 20.0 88 19.3 % 18.5 104 17.5 108
Av. 22.7 100 20.1 100 18.0 100 16.7 100
45~48 M 28.9 114 23.5 105 20.6 106 18.7 106
v 21.9 86 21.2 95 18.7 92 16.4 93
L 22.9 91 21.1 95 18.6 96 18.0 102
R 27.5 109 23.3 104 19.9 103 17.5 .99
Av. 25.3 100 22.3 100 19.5 100 17.7 100
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Height in tree
7.2 9.2 11.2 13.2 15.2 17.2
Av. % Av, % Av. % Av. % Av. % Av. %

(NAKOSO)
9.8 100 9.3 101 8.5 103 7.2 104 5.7 99 4.2 104
10.0 101 9.2 101 7.8 94 6.4 93 5.8 100 3.8 96
9.4 98 9.1 99 7.9 95 7.5 107 5.7 98 4.1 103
10.0 101 9.2 100 8.6 105 6.8 97 5.8 101 4.0 99
9.9 100 9.2 100 8.3 100 7.0 100 5.8 100 4.0 100
11.6 102 10.8 100 10.4 104 9.4 103 8.3 106 6.9 103
11.0 97 10.8 101 9.7 97 8.9 97 7.6 97 6.4 95
11.4 100 10.4 97 9.6 96 9.1 99 7.8 99 6.5 98
11.4 100 10.9 101 10.2 102 9.2 101 8.2 105 6.9 103
11.4 100 10.8 100 10.0 100 9.2 100 7.8 100 6.7 . 100
15.5 104 14.5 101 13.2 102 12.9 104 11.3 101 10.2 104
14.3 96 13.9 97 12.8 99 11.7 94 11.6 104 9.8 101
15.0 100 14.6 101 12.4 96 12.2 98 10.9 97 9.1 94
15.2 101 14.5 101 13.6 105 12.9 104 10.9 98 9.8 101
15.0 100 14.4 100 13.0 100 12.4 100 11.2 100 9.7 100

(OB

|

12.1 98 10.6 96 8.8 94 7.1 100 4.8 97 - -
12.9 104 10.9 99 10.0 107 7.1 101 5.0 102 - -
12.3 99 11.1 101 9.2 99 6.6 91 4.8 99 - -
12.1 98 11.3 102 9.3 99 7.4 104 5.0 102 - -
12.4 100 11.0 100 9.4 100 7.1 100 4.9 100 - -
14.9 100 12.5 95 11.3 104 9.6 107 7.1 99 4.5 96
14.4 97 12.8 98 10.6 97 8.4 95 6.8 95 4.6 98
14.9 100 13.7 105 10.6 98 8.7 97 7.6 106 4.7 98
15.1 101 13.4 102 10.8 100 8.7 98 7.1 9 4.7 100
14.9 100 13.1 100 10.8 100 8.9 100 7.2 100 4.7 100
17.1 106 16.1 112 13.1 1C4 11.9 106 9.5 101 4.9 107
14.9 92 13.1 91 12.6 99 10.4 93 9.1 97 7.1 96
16.2 100 15.0 105 12.6 99 11.0 98 9.7 103 7.1 97
16.4 101 13.2 92 12.6 99 11.6 103 9.2 98 7.2 98
16.2 100 14.4 100 12.7 1CO 11.3 100 9.4 100 7.4 100
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Table 6. BOHFMIC X BRMLOREDH A
Degree of eccentric growth in relation to stand side.
eight 1n tree ange o n.D.

(m) (em) M Vv L R
12 ~ 16 98 110 94 98
0~ 4 17 ~ 19 109 98 97 97
20 ~ 25 102 102 97 99
Fic} Nl 12 ~ 16 102 102 97 99
4 ~ 8 17 ~ 19 102 99 105 96
NISHIKAWA 20 ~ 25 106 99 100 9%
12 ~ 16 97 104 99 101
8 ~ 12 17 ~ 19 103 98 103 96
20 ~ 25 105 97 99 99
19 ~ 24 101 99 98 102
0~ 4 25 ~ 27 103 98 103 96
28 ~ 38 111 91 97 97
= 53 19 ~ 24 98 101 101 102
4 ~ 8 25 ~ 27 100 98 98 103
YOSHINO 28 ~ 38 . 105 94 101 101
19 ~ 24 101 103 102 97
8 ~ 12 25 ~ 27 102 96 100 100
28 ~ 38 105 96 100 100
14 ~ 25 106 99 100 98
0~ 4 26 ~ 30 - 103 105 97 96
31 ~ 42 100 97 109 94
7 sk 14 ~ 25 100 101 98 102
NAKOSO 4 ~ 8 26 ~ 30 100 100 101 99
31 ~ 42 101 99 101 101
14 ~ 25 102 98 97 103
8 ~ 12 26 ~ 30 102 99 97 102
31 ~ 42 102 98 99 103
26 ~ 39 93 107 101 98
0~ 4 40 ~ 44 107 93 103 99
45 ~ 48 108 91 94 105
53 e 26 ~ 39 101 101 100 99
OBI 4 ~ 8 40 ~ 44 103 97 95 105
45 ~ 48 106 93 101 100
26 ~ 39 95 103 100 101
8 ~ 12 40 ~ 44 100 98 102 101
45 ~ 48 108 95 102 96

ROLHHR T RAR CRBO VRS ERREMRET 2 EASZ LD EATNS, Eie, FEMMIC
DN, EOFH EROFAROMEIERE (4 FAOFHEEE 100 & Lickk®R) & REERORE~<->
2, ZOMERHO~4m, 4~8m, 8~12mOFHICKS L TEHL Table 6 iLdFo ThPLIE
RRERBEOFMIC X 5 ZRITLT L L —E LAV, SEMMEERL T, M—VEicBIL Tix, &
ERONESWEBO DI VEMOBRE Lo THANA L DN (BIEHO0~4m, 8~12m, FH
EHf4~8m, BRIEEHO0~4m, 8~12m), WEEROKREWEEOL OTIE, HEMM L LHYLR

<o M>VOBRICEMLTWEZ LB E L1 TH -7,



RPRAREARL LTOXXENRADORE (GE3H) (I - B4R - FER GRilH — 75 —

3. WMV EXPRED

AR OB D 35 X OIRIR ) OREBIC OV Tid, FEMM OMEERORE 2, TOREIHS,
R ) AE, Wik D OFm, REY OFHMARE OREMEZEFH LT Table 7 LT, Zhic khid,
Rill ) OB S AFEHOBEAKRIC L > TELVERNS bR TR, %, ZOFHESHWHEEDOK
EREROLDEEBDTBH] (F)EM) L hlRK3Hc#mns 346 (k. &KIEER) X, 20
HROSTARG] (FHEM) 2E28H-T, —BARERARALD ARV,

WE D AEICONTL, ERARIC L 3ERIFLL, WEEROBBSOVEHE T, EERED

Table 7. FPEEHIBF ORI Y 35 X CIRIE Y DIRAE

Shape of butt-sweep and butt-swell of sample trees.

ﬁéampﬁ tree7k R d#i Y Butt-sweep R 3E Y Butt-swell
. i FAMAER | = ALY PN
EE’E@O NZFumlﬁ oS A K Number at each | ™ & Number at each
. ! :
Class of of Height | Angle stand side Height stand side
B.H.D. |sample
(cm) trees (cm) M| V|L|R (cm) M|V|L|R
i) Ji (NISHIKAWA)
&K Max. 145 | 14°20’ 35
12 ~ 16 12 /> Min. 25| 1°10° {11 | 1| Oof O 511 1| 0] 0
g Av. 87 | 7°30’ 21
&K Max. 106 | 12°25' 45
17 ~ 19 12 /I~ Min. 30| 2°20' |11 | 1| 0] O 10101 0 1| 1
SEH Av. 78 | 6°38’ 26
&K Max. 100 | 9°25’ 55
20 ~ 25 10 /1N Min. 47 1°25"| 9| 1| 0} © 30|10 0| Oof O
EH Av. 75 | 5°28' 37
&K Max. 145 | 14°20' 55
b3 34 /|~ Min. 25| 1°107 |31} 3| o} © 5131 1] 1| 1
Total ¥ Av. 80| 6°50 27
&= ¥  (YOSHINO)
K Max. 47 | 13°30’ 36
19 ~ 24 10 &/ Min. 0 0 ol 1| of o 1| 9| 0] of 1
¥ Av. 51 1°22/ 23
&K Max. 96 | 11°35' 70
25 ~ 27 17 /N Min. 0 0 ol 5/ 1] 0 23115 1| 1| o
3 Av. 18| 3°29' 42
&K Max. 58 | 6°34’ 60
28 ~ 38 10 #/)> Min. 0 0 ol 1] o] o 25110 ol of o
gy Av. 6| 0°40’ 39
B K Max. 58 | 13°30' 70
b g 37 /N Min. 0 0 ol 7| 1] 0 113 | 1| 1| 1
Total i Av. 11| 2°09’ 36
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Table 7. (Continued)

ﬁéampﬁ tre :k f# H b Butt-sweep R 3% Y Butt-swell
= FHEMNAEK | = 75 [\ Bl A ¥
Egﬁﬁ%% I\?: ﬁ wmoS A K Number at each IS Numbecll' atdeach
um T . . t N
Class of of Height | Angle stand side Height __Sﬁli_
B.H.D. |sample | l ’
(cm) trees (cm) M | VIL|R (cm) M|V ‘ L l R
Yl ¥  (NAKOSO)
KK Max. 125 | 18°00’ 70
14 ~ 25 13 /N Mia. 0 0 12| o|l ol o 22111 of 1] 1
I Av. 74 | 8°27' 45
&K Max. 143 | 11°527 69
26 ~ 30 10 /N Min. 0 0 9|1 ol of o 29110 ol 0| ©
g Av. 79 | 6°s51' 47
. &K Max. 150 | 10°45' 86
31 ~ 42 9 /> Min. 0 0 8| 0 0| O 40| 8| 0| 1| ©
g Av. 92| 8°18’ 63
%K Max. 150 | 18°00’ 86
BOO% 32 /N Min. 0 0 29| 0| 0| O 22129 o] 2| 1
Total F# Av. 81| 7°55' 50
8k e (OBI)
%K Max. 195 | 13°14’ 91
26 ~ 39 15 /M Min. 0 0 3] 1] 0] 1 45114 1| 0] O
g Av. 54 | 3°07' 61
K Max. 136 | 6°34' 97
40 ~ 44 12 /> Min. 0 0 3| of o o 451 8| 0| 3| 1
g Av. 30| 1°26' 67
&K Max. 0 0 90
45 ~ 48 5 /|~ Min. 0 0 of ol o| o 56| 3| 0| 2] O
Ly Av. 0 0 77
&K Max. 195 | 13°14 97
B % 32 /N Min. 0 0 6| 1| of 1 45125 1| 5| 1
Total Ty Av. 37| 2°0’ 66

REBRGLDRENS 250 (B, BKIEER) L% OEBORHRE] (FE: WREH) 3 ->T, —
BAERE LHE2n, LrL, R AEORKEIC W TR, FEMMEECT, WREROAS N
FEROLDIRE NS RBERAPDELNTH 57,
i, Rt Y OB B bhBHENCO>NTiE, B, JREH TIZ M AIEMIC A L T 5 3HE R
» B, SRIEEMICZEETREG Y 055 bhanb OOFER, L, Bl ) Db bbb T3 R
ATk, BEFEMEVRIGLIC, RIEEMIMUEMICBHL TR bORBRNIEELH LTS,
Flo, WY OBESIZONWT, FEHM NI E OMEEROMEE L BIE L e EIETH 5 L JUkmEH
8lem, FE)IEH 80cm, BRAEEEH 37cm, HFFEH 1lem Th Y, R0 AEIL, J3kEM 7°55', )



RHRRARL LTOAXERAOME GE3H) O - Bin - Bk - ml) — 77 —

BERS 6°50, BRAEEERS 2°07, HEFEH 2°09' Tdh o7

RIR D OB ICHONTIL, FEMHROOHERRNC L > TELWERRHS b T2, WEERD
KEVEBOLDIEEREL A2BEMIHELLTHY, WEYVYODLbASHAIL, FEMML bIZL
AEMBIFRLIC BT 5 T3, 1RIR D OB S & FEMM RO T OMEEROMEEZ IS LI FHETH
% LERNEPERS 66cm. Z3REERS 50cm, FHEFEESS 36cm, WEJIEERS 27cm Th o720

4. A H B K

(1) kST

HRROFEFAAR2IZS & DAHTHEROFHELE FHAADORIEL L, ThiibRL 0Bk %
EHibf=2Iz Fig. 4 izl iz, ZhdoThid, FEHME L b Ri3H LSO #ic@@EsiL <
ERLTED, A—HEEicEnTiE, BHEEEOREVWEBOLDIZEKREL RT3, Hi EFEOH
Kizlewi 5 ROERRIT Table 8 i LT X 5T, SMABEDOLL WEMDOL DIFEREL, RA—E
OB DIZONTiE, WEERD/PSWEBOL 0 EZOEBRRILNES ABEAELDHLTNS,

Table 8. MBEREER oA EFHCIVWT 5 ROERR

Average decreasing ratio of R to height in tree at different B.H.D. classes.

jiic} i = ¥ Yl 3k 53 e
NISHIKAWA YOSHINO NAKOSO OBI
E = &
Dominént tregk 4.1 4.4 4.3 7.2
Intermediate tree 3.0 3.4 4.0 7.2
Codominant tree 2.3 3.2 2.9 4.7

Fig. 3 (1)~(4) »56, FEHM O EFXOAPEROMHEMEE b Lo, i ERICEL TEALE
RIELHELT Fig. 5 i2LdT, T thid, FEMMOILITH R IAKPEEOMMEL Y, -
hiz, LRPIVEZ LD L, BBLOHA, HEROENMIBLBWIBELRGE ZomEOBEKRE
LT EAZ EBOBMC /20 L TiE & A EHATIIEBL TR Y, AAEROHEMEL R L OBED
BIE—E L TV, MAREEDERNE, SKIEEMOTBABCSWT, HEFOENIETE, Z0
WEORET PR IVREL, HEFOWMMIREFILT, LEWERLTEY, Zhs TRAROM
BOBENMIBE T, £OAKERCIZVWLT, BREFODDALGDODHEbhhBPEFLNILELD
LTWs, Z0XH 7%, FAEROHEHE L SLEHEOH LB~ >0 & £EMHN O MEEREE~ -
iIZHh & ®T Table 9 I L L7zAs, &M EEERICIT 5 Zh b OBZEOEHELE)ERICER/ T,
SRIEEMHCBERTH D, FIEHOILKREOBESEARRY LWL TRLAERTL Y, SFIEEHRS
BOVFRITHBZLIZDELNTH o172,

OF, FEHMOFMROICROFHEEDS LB, Theill bge OBf%RE Table 10 LT, Z
o FTHTRERM L b, O RER—KCBROAMN X v IR/ NE K (REL, EHEH O3 ~
7 mOFMETE, AMUFMLE Y LRFLORBbTHICAE A5EAE LDT), BOL, REKFMT
TOREEREZ LD LTWS (2L, EHEH TR, KIS0 EEHEIC T8O LAl L Vs
fLE DRENZFE L), TOFMNROOREOCERT, HER3mUTOMATE CITREL, Fiz
BB DI H D LERIEEMIZ L (ICELL bR TS, Zhb ORifE SENN OMBEREOK
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Table 9. MIREROEEROICH K L& BT 5 IAEROHHE & I oBE

Differential range between R and radius of study log at various heights

in tree at each B.H.D. class.

-
I NISHIKAWA ~ YOSHINO
Height B K T B K IS = I S A
in trees Dominant | Intermediate | Codominant Dominant | Intermediate | Codominant
trees trees trees trees trees trees
0~ 1 13 13 16 14 19 18
1~ 2 10 11 13 11 16 17
2~ 3 9 10 11 10 15 16
3~ 4 8 9 10 11 15 16
4 ~ 5 7 9 9 11 14 16
5~ 6 7 9 8 11 14 16
6 ~ 7 7 9 8 11 14 15
7~ 8 7 9 9 11 13 16
8~ 9 8 9 11 11 12 16
9 ~ 10 8 9 11 11 13 16
10 ~ 11 9 8 10 12 12 16
11 ~ 12 10 8 9 13 13 15
12 ~ 13 10 - - 13 13 15
13 ~ 14 9 - - 13 12 13
14 ~ 15 8 - - 13 9 12
15 ~ 16 7 = - 12 4 9
F£¥ Average 8.6 9.4 10.4 11.8 13.0 14.1
7 * #R e
Wk NAKOSO OBI
Height B K B K| B B K
in trees Dominant | Intermediaie | Codominant Dominant | Intermediate | Codominant
trees trees trees trees trees trees
0~ 1 24 17 18 38 28 34
1~ 2 16 13 15 26 20 27
2~ 3 14 11 14 22 17 24
3~ 4 14 10 13 20 19 22
4 ~ 5 15 10 12 19 19 19
5~ 6 15 10 11 18 21 16
6 ~ 7 14 10 10 19 19 15
7 ~ 8 14 10 9 21 20 12
8~ 9 12 11 9 21 20 11
9 ~ 10 12 12 8 20 18 8
10 ~ 11 11 12 7 19 15 6
11 ~ 12 11 12 6 18 15 2
12 ~ 13 11 8 6 - = -
13 ~ 14 11 5 5 - - -
14 ~ 15 11 2 4 - - -
15 ~ 16 10 3 - - -
¥ Average, 13.4 9.8 9.4 21.8 19.3 16.3




MHRAFEARE LTOXAXENRAORE (FE3H) (- B8 - 2K - 5@ — 81 —
Table 10.  SOHRL~<DICH 1M LW & LT L OBILR
Relation of R to heights in tree at each stand side.
e ) &= 53
H_E= O NISHIKAWA YOSHINO
Height in
s M v L R M v L R
0~ 1 74 89 83 82 114 120 120 116
1 ~ 2 73 83 80 77 109 117 117 111
2~ 3 72 78 75 75 109 115 115 110
3~ 4 73 77 74 75 110 111 112 111
4 ~ 5 72 75 71 74 102 101 101 102
5~ 6 67 71 65 72 100 98 98 101
6 ~ 7 65 68 63 70 98 97 97 101
7 ~ 8 63 65 62 66 99 96 97 98
8 ~ 9 62 61 60 63 89 91 90 90
9 ~ 10 59 58 56 60 86 87 88 87
10 ~ 11 55 54 52 56 85 85 87 84
11 ~ 12 52 50 49 53 85 82 84 84
12 ~ 13 - - - - 74 73 73 73
13 ~ 14 - - - - 71 69 70 70
14 ~ 15 - - - - 67 65 68 66
15 ~ 16 - - - - 64 61 63 63
= 7 3k (53 )l
Ho_EiR ORBE NAKOSO OBI
Height in
t(flge) M v L R M % L R
0~ 1 120 130 126 127 163 178 177 171
1~ 2 123 127 125 125 156 179 174 161
2~ 3 120 125 123 123 155 173 171 160
3~ 4 120 123 121 122 162 163 163 162
4 ~ 5 111 111 112 110 140 140 140 140
5~ 6 108 109 110 107 137 138 137 138
6 ~ 7 107 108 108 106 134 136 134 135
7 ~ 8 109 107 107 108 133 131 131 132
8~ 9 98 99 % 99 116 116 117 117
9 ~ 10 92 96 93 97 113 114 112 114
10 ~ 11 93 95 91 95 108 105 106 107
11 ~ 12 93 93 93 93 105 100 103 104
12 ~ 13 83 82 82 82 - - - -
13 ~ 14 80 78 80 79 - - - -~
14 ~ 15 76 77 77 76 - - - -
15 ~ 16 72 71 72 74 - - - -
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Table 11. BOFHHL L FRHERDOFEBE~R->
Relation of R to heights in tree from various
piich i NISHIKAWA
=17
EEDEE * R , *
eéfeet n Dominant trees Intermediate trees Codominant trees
(m) M A% L R M v L R M A% L R
0~ 1 104 110 109 106 74 90 82 85 49 73 63 58
1~ 2 100 104 106 97 74 83 75 81 53 68 65 57
2~ 3 101 95 100 93 72 78 69 81 49 65 61 55
3~ 4 99 94 97 96 73 77 69 78 55 63 62 57
4 ~ 5 97 93 90 95 71 76 70 73 55 57 56 58
5~ 6 91 89 83 94 70 72 67 71 51 56 49 57
6 ~ 7 88 86 79 92 66 68 65 69 47 55. 48 54
7~ 8 86 81 78 86 65 64 63 66 46 52 48 51
8~ 9 76 78 73 79 60 61 56 62 46 42 48 43
9 ~ 10 72 78 71 76 56 53 51 59 44 40 45 40
10 ~ 11 68 71 68 72 53 51 49 54 38 39 40 37
11 ~ 12 65 64 62 67 48 46 43 51 36 37 38 37
12 ~ 13 60 65 61 62 - - = - - - - -
13 ~ 14 55 56 55 57 - - - - - - - -
14 ~ 15 49 50 46 53 - - - - - - - -
15 ~ 16 44 | © 41 39 45 - - - - - - - -
k 7 NAKOSO
HERED
LERORE Ty 7|< T B K
eérgeet n Dominant trees Intermediate trees Codominant trees
(m) M A% L R M A% L R M v L R
0~ 1 146 160 155 154 126 129 125 129 94 100 97 97
1~ 2 151 154 156 151 120 128 122 126 97 99 97 99
2~ 3 149 152 155 148 117 126 119 124 95 98 94 98
3~ 4 148 151 151 148 117 121 118 121 95 96 94 96
4 ~ 5 135 135 136 134 110 109 109 108 89 89 90 88
5~ 6 132 134 135 130 106 109 108 107 87 85 87 85
6~ 7 131 133 132 130 -106 108 107 106 85 83 86 84
7~ 8 133 133 131 133 108 104 105 106 86 84 85 84
8~ 9 126 125 125 125 90 94 87 95 78 78 77 76
9 ~ 10 123 120 122 123 85 91 83 93 67 77 75 76
10 ~ 11 121 119 116 120 84 91 83 91 73 75 73 75
11 ~ 12 118 117 118 116 89 89 88 90 72 73 73 73
12 ~ 13 102 103 103 102 76 74 75 75 71 68 69 69
13 ~ 14 99 |* 101 ] 101 99 74 72 73 73 67 62 65 66
14 ~ 15 95 99 99 9 71 71 71 70 61 60 61| 63
15 ~ 16 95 91 95 94 68 66 67 67 52 57 55 60




MHMAREARE LTOAXFERAORE CGE3HR) Iy - B - AR - %) — 83 —
Ie P G L ST & OB
breast-height diameter classes, at each stand side.
H ¥  YOSHINO
+ *
Dominant trees Intermediate trees Codominant trees
M v | L | R M \% L R M | v | L | R
141 143 144 143 112 117 116 113 90 100 99 93
136 139 142 138 106 115 112 109 86 97 96 85
136 136 139 135 105 114 109 109 87 95 97 85
136 132 135 137 105 112 108 110 90 90 94 87
127 123 122 127 100 98 99 99 79 81 81 81
125 118 119 125 98 96 97 98 77 80 78 81
123 117 118 124 96 94 95 97 76 79 77 81
123 115 118 120 97 95 95 96 77 78 78 79
106 107 107 106 89 92 88 92 73 73 74 72
104 103 105 103 85 89 87 89 70 70 72 70
103 102 104 101 84 86 86 86 69 67 70 66
103 99 102 103 84 82 83 82 69 64 68 66
91 89 91 89 73 72 72 74 57 57 57 57
90 84 88 86 69 68 68 70 53 56 54 54
87 80 86 83 65 66 69 65 51 50 50 51
82 78 81 80 61 59 62 59 48 46 47 50
53 e OBI
E N N
Dominant trees Intermediate trees Codominant trees
M v L R M v | L R M v L R
180 206 206 188 174 191 182 184 136 137 144 141
174 203 203 175 164 188 178 174 129 145 141 134
175 201 202 176 160 180 175 171 129 139 136 133
186 189 189 183 166 169 168 168 134 131 132 135
158 158 158 158 143 144 144 143 119 118 119 119
153 158 156 157 139 140 138 140 118 117 117 118
151 158 154 157 137 134 134 136 113 115 114 113
151 153 150 155 136 131 132 134 112 108 112 108
127 128 128 130 116 116 118 116 104 104 105 104
125 128 127 129 113 110 113 112 101 99 101 100
121 124 117 125 111 104 109 107 91 88 91 89
122 115 120 120 103 99 100 101 91 87 88 90
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B~2ich &% T Table 11 iz L LcdS Thd b, REFBOBMFLTAE L, WfllFfhic/hs <
»obhaEmE, ), EEFEM TRRECLERTEABCHY 25T, LEABOSLSEH LR
M (F)EMCcHL b 2 mPL L, HEHES3mI Lo Tk, TOREIEL TIhLHEDOMHEMR
HEHHERTND, ZHIZTZWLT, 73k, ERIEEM TIX, REFBOAMFSIZKE L, WRFA/
S booh B EML, HBRAREOERER EBAFCHY 25T, TEAEOSLSEW EEERE (&
SemEM 5 mPLE, BRIEEH 3 mU EofE) Tk, TORBERBLTINLFEDHRAN ZEDHERTY
%,
AEFEITEOREMNECM Y & 5 WEIAOBHEORIOBER L ORANLREBETH - T, T0HH0
ELOBEFERIEAN/ERA L TSR TE LRV, B, SHEMOEARRY ICEL Tk, LT
BOSMUFARLRF I SR TREIVNE L R BHAZHELPTH Y, FAROHEICBIZZD
X o @, @I, SHEHTIE, TBABCLKCHD x5 ThY, 7%, SKIEEMTIX, LEAR
LB, A rHTHAHZLELHL TN,
(2) FKER LT
ZEMMOFMROREDTFHEEL L LD, ZhEFOALKOREL L, AKERE OBREWEER
OREB~DIZ Fig. 6 LT, ZONKERL RIEL ORI 22 SFRMRE Ld T 2%, LKE
BOKRESIOHWEAT, ZOBRTIZETERN TS Y, EROBMCHLAIL TREFERL TWEA, £
Bz B+ 2ERFHEO LROEL T, BEROBNFRICZVWLT, RECEMEASLSEIL, ZOES
PHERTHTWEAE LD T, D X5 2z & SICEERH OB OHEIC 2V TS L TFig.
7 (1)~(4) LT, BEJIEH (Fig. 7 (1)) Tk, ML RAFEICENT, ZOTEBAROILK
BE& 12cm PLEEHEARRED 16cm S EOKEET ER» 51k Ths fHars Lo bh, HFEM (Fig.
7 (2)) TiE, MAIFME DENT, EEREBIC X 5 REDCTENIHEA/NS <, MAITI, T, HEK
BOBERE 22cm LLED @I BWT, ERPLHD FRIZROPLHD 29I - T3, J3kEM (Fig.
7 (3)) T, FFHMEHAKERD LR TEEOWIMC W5 R EOBMEI BT 5 HE 01 b
2, AAREEOTROEL T, BEROWIZHWLTREOBRASEMET L, R, EHf»S0Th
bbb T3, ZOffME, EEARORAGME OF S EE 22cm LTFOHBREICHD £ 9 Th 5,
%72, RIEEM (Fig. 7 (4)) 2R\ Tid, ERRESHEAHO LOTARNERL REL 0K
X, FHME L ZOMBATZHAREROEHIC LIz - TEBIL, BE~SHMAARIC X 3ZRIAY 29
TRV, MBIGALCRT 2 AKERL RIEL OBGE L TEROANERL, ER32cm MO THh
DHAIZL BRTPLVERBICAR Y, ZOEREHEO L 0TE, MAMEAIMBOFILIZL BT, AFODH
LOAPIEBELTRRRFTHEZLELH LTV,
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Relation of R to diameter of study log, at various breast-height diameter classes.
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Relation of R to diameter of study log from various breast-height diameter classes,
at each stand side (logs from YOSHINO).
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V. AXRICEIFhSHER

FEMPFROORROH LF, BOFM, WHERORBERLEICEALT, IKCEELIHHEOH L

bhrie, FOHRBHRSEREEZMYVELDELROLEY ThHS,
1. &8 & ¥

(1) # kBB X UBOFM L HiEnK

EAKRER Y AEECRBWT, #BOCHPVAHEICS S LN BBEROHEE ZOAKICE Th 5 BE
L HRLT BL» S OHE 17mm & 3dmm OWHMEICH b b5 FH EEOHED 5 5ThEN
125 OREEIBEE L), # b LBoBM~2iz Table 1212 Lo Uiz, Zhic Thid, BRILKOB
RkHR (1m) W& Eh 2 EbaEE, 7)1 19.60 &, HEEH 21.52 4, REH 22.24 K, &I
BEM20.T4KTH - Tco THEFE L AERM O ER#AEZ —B LTHETME, ZoRETsS
RIEEL, ME1mb V20 8L W 5 B EL, REFRORL o KEHMROAFHIZ W T HigiE
FA—T»0, AXOHKCE L TEEREE TH S LR sh5, LHL, ZOHBREIH EE3 mb

Table 12. FEHOHEAAKOH

Number of branch knots in

LB O 7 JII A ¥ NISHIKAWA H# B 2 ¥ YOSHINO
BN~ HIEK BB R - HPLARDFIFEEK HibR
Height Number of branch knot at Total Number of branch knot at Total
in each stand side number each stand side numPer
tree 45 of 3 £ o
o | MV TR Arerade branch | M| V | L | R Averade branch
0~ 1 3.10 | 6.46 | 4.46 | 3.73 4,44 17.75 | 3.75 | 5.13 | 5.13 | 3.45 4.37 17.46
1~ 2 2.81 | 4.48 | 3.54 | 3.81 3.66 14,64 | 2.90 | 4.28 | 4.79 | 2.52 3.62 14.49
2~ 3 3.27 | 4.30 | 3.84 | 3.48 3.72 14.89 | 3.33 | 4.94 | 5.09 | 3.36 4.18 16.72
3~ 4 4.79 | 6.23 | 5.38 | 5.20 5.40 21.60 | 4.84 [ 5.12 | 5.32 | 4.36 4.91 19.64
4~ 5 4.14 | 5.44 | 4.94 | 4.64 4.79 19.16 | 4.96 | 5.92 | 5.92 | 4.80 5.40 21.60
5~ 6 4.29 | 5.55 | 4.79 | 4.70 4.83 19.33 | 4.92 | 5.63 | 5.81 | 4.81 5.29 21.17
6~ 7 | 4.61 | 6,05|5.20 | 4.90 5.19 | 20.76 | 5.82 | 5.72 | 5.29 | 5.39 5.56 | 22.22
7~ 8 | 5.06 | 6.09 | 5.63 | 5.90 5.67 22,68 | 5,68 | 6.55 | 6.16 | 5.58 5.99 | 23.97
8~ 9 | 5.68 | 6.48 | 5.00 | 4.60 5.44 | 21.76 | 5.84 | 6.42 | 5.81 | 5.61 5.92 | 23.67
9~10 | 4.76 | 5.72 | 4.92 | 5.04 5.11 20.44 | 5.86 | 6.05 | 5.62 | 4.67 5.55 | 22.20
10~11 5.00 | 5.37 | 4.87 | 4.70 4.99 19.94 | 5.17 | 6.16 | 6.54 | 5.06 5.73 22.93
11~12 | 5.48 | 5.96 | 6.16 | 5.12 5.68 | 22.72 | 6.19 | 5.81 | 5.96 | 5.15 5.78 | 23.11
12~13 4.85 | 6.28 | 4.85 | 4.85 5.21 20.83 | 5.97 | 6.29 | 6.00 | 6.18 6.11 24,44
13~14 | 4.00 | 6.28 | 5.57 | 5.28 5.28 21.13 | 5.85 | 6.08 | 6.40 | 5.86 6.05 | 24.19
14~15 4.85 | 5.57 | 5.14 | 7.00 5.64 22.56 | 5.68 | 5.85 | 5.88 | 5.44 5.71 22.85
15~16 5.28 | 6.14 | 6.28 | 5.57 5.82 23.27 | 5.76 | 5.94 | 6.56 | 5.63 5.97 23.89
16~17 - - - - - - - - - - - -
17~18 - - - - - - - - - - - -
18~19 - - - - - - = - - - - -
19~20 - -] = - - - -1 =] - - - -
ﬁfie 4.38 | 5.68 | 4.91 | 4.72 4.92 19.69 | 5.15 | 5.74 | 5.77 | 4.86 5.38 | 21.52
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TOHATIERR/NEL, SmU L O EEOHHET, R TIOEFRECESSERREALD LN
%, ‘

Ei, BOBFUAOEHEEROFIGL, WEM 4.92 4, HEEM 5.384, IR 5.56 &, ERIE
EM5.19KTH BN, SEHMLEL, ZOHMICE TR IVERLEZ Dobhdick LT3, %
O Fig. 8 2L T L5k, LT, MAKMICRIL V AFCRAESR bbbhTns
R, EHEMICBVY T, REAFGMICENSE L (bLRV) WHALCHRRERD S bh3ERRS
oTte TDX D BBOFARDICBIT D HFEBEORERIC>WTIX, BOM, VEICRIT3ZRED
BRIZ IO T B RIAROAEMZESR L LTEESH, &bic, EFEMCBITS X521 - RFicsi
BHMERAMOBRREIE, TTREIRTY BREt LB, HEROSIMBREO BB L2b0L Zvdh
%,

HPAENY BB X - THELZHROM, VHMIZH b o 5 HifE ot LE@EEIc BT 56
B OREL LT Table 13 2L Lz, ZhdrbHHEOHBRRIZOVWTE, HEE~RD, FHi~<o
OMETH2 Y AR THY, HEF3 ~4 mP LOFEATIE, M, VEMICRT 3EHEoHRROER

Rt B8 & 15 K
unit length of study logs.
7k A ¥ NAKOSO 73 AE A ¥ OBI
BRI HE K HiboRe g EFH AR OFEHERRK 37T
Number of branch knot at Total Numbar of branch knot at Total
each stand side number each stand side number
M| VL | R I bll;gflch M | v L R |prad, bronch
not knot
2.87 | 6.81 | 4.35 5.06 4.77 19.09 1.95 4.41 2.82 2.91 3.02 12.09
3.50 | 6.09 | 4.09 5.25 4.73 18.93 3.27 5.67 4.67 4.80 4.60 18.41
4.56 | 6.16 | 5.16 6.28 5.54 | 22.16 3.63 4.75 4.31 5.06 4.44 17.75
4,56 | 6.16 | 4.59 5.59 5.23 20.90 4.88 5.92 5.20 5.68 5.42 21.68
4,78 | 6.16 | 6.19 5.88 5.75 23.01 5.28 6.25 5.91 5.19 5.66 22.63
4,44 | 5.19 | 5.44 4.84 4.98 19.91 5.44 6.07 5.85 5.57 5.73 22.93
5.13 | 5.34 | 5.28 4.19 4.99 19.94 5.22 6.56 5.70 5.04 5.63 22.52
6.06 | 6.50 | 6.50 5.91 6.24 | 24.52 5.66 6.17 5.59 5.52 5.74 | 22.94
5.28 | 6.03 | 4.84 5.91 5.52 22.06 5.86 5.50 5.45 5.85 5.67 22,66
5.25 | 6.53 | 5.28 6.13 5.80 23.19 6.13 5.78 4.96 5.22 5.52 22.09
4,94 | 6.06 | 5.38 6.22 5.65 22.60 5.58 5.25 5.75 5.58 5.54 22.16
5.53 | 6.84 | 5.59 6.66 6.16 24.62 5.54 5.38 5.27 4.92 5.28 21.11
5.74 | 6.26 | 5.45 6.74 6.05 24.19 - - - - - —
5.29 | 6.10 | 5.06 6.19 5.66 22.64 - - - - - -
5.27 | 6.50 | 5.10 5.93 5.70 22.80 - - - - - -
5.80 | 6.53 | 5.17 5.77 5.82 23.27 - - - - - -
6.44 | 5.50 | 5.61 5.94 5.87 23.49 - - - - - -
5.20 | 6.22 | 5.27 5.53 5.56 22.22 - - - - - -
5.50 | 6.07 | 5.36 5.71 5.66 22,64 - - - - - -
4,65 | 6,27 | 4.94 5.73 5.40 21.59 - - - - - -
5.07 | 6.17 | 5.23 5.77 5.56 22.24 4.87 5.64 5.12 5.11 5.19 20.74
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Fig. 8 M b LBOFHASBEMHEDOTIGHIBE L OBLR
Relation between heights in tree and average number of branch knots

in unit length of study logs at each stand side.

X, BEMEBLIZEAL 0% UTFTH -7t 3~4mUUTFoMEBGERATIE, ZOEBXRPRIKE
{RBEARHRLDENS,

(2) MEERORZZERARORBICIT 2 Hitd

EAKER D I X AR AC W T, WEEROBE R ICIHKDHEMIRICE $h 5 8ikk
¥ b LT Table 14 1Z L Lz (FEMM OBB KT, H2@EAL M ERERIETRLR
> TWBR, FEichlc-Tid, TOERPERL THEHLRK,

L ORRNS, 2EMICIE, REOEERTHEERORE WIRAORE» SEH S hiikiz E
ZRICEERZHBEOED, PRLRBL RBEMADL LA TVSER, JREMICO>NTIE, Z0K5#R
BRI E B LD ONARP T, Fio, BEREICTZWT 5B OEEO LRI Table 151 LT
TeL, HRAKROBREAROBBLITERRTH Y, —Mic, FHEBL b VAFMICEKRT, MEIRA
FIIZHRNTH -T2

(3) HEiBRDOEHZS>DEK

BAE Y REETEE LT RTOEKIc W, HifR~<>0MBEE L LD T Table 16 12L ¥
Fo ZhnB, 5mmBEADI LY Lk HiE Tk, HE&R 15mm ST HEER, WEIEH 9.2
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Table 13. # EER X U8B OFMICE L TOEBEOKR (FH#l EEFEREOHIHE=100%)
Percentage of branch knots in relation to heights in tree and to stand sides
(total number of branch knots in each height range=100%).

HEED Ficy JII NISHIKAWA ES g YOSHINO
@ H
Height in M A\ g BB M v OB RO
tree Total number of Total number of
(m) (%) (%) branch knots (%) (%) branch knots
0~ 1 16.8 31.5 149 21.0 27.6 105
1 ~ 2 23.2 31.1 164 24.1 29.3 116
2~ 3 18.0 31.1 161 21.3 26.5 155
3~ 4 25.7 26.3 167 22.9 30.0 140
4 ~ 5 19.4 30.9 175 22.9 22.2 144
5~ 6 19.6 30.1 163 27.8 31.7 126
6 ~ 7 23.4 27.6 192 24.6 26.9 167
7 ~ 8 21.9 27.2 151 21.1 31.7 142
8~ 9 21.6 25.8 194 20.8 27.0 178
9 ~ 10 19.8 28.2 177 22.3 27.0 148
10 ~ 11 19.3 28.4 197 23.6 24.7 182
11 ~ 12 20.1 24.0 179 26.4 27.0 163
12 ~ 13 21.5 27.9 219 19.4 30.3 165
13 ~ 14 20.4 30.1 206 26.4 34.6 159
14 ~ 15 22.4 31.3 246 25.1 25.1 171
15 ~ 16 25.9 33.3 81 26.1 30.4 92
16 ~ 17 22.7 26.7 75 26.9 25.6 78
17 ~ 18 33.3 30.0 30 - - 18
18 ~ 19 - - 9 - - -
&
Over all 21.2 28.9 2,935 23.6 28.1 2,449
0 7 sk NAKOSO 73 E OBI
# B
Height in M \Y IR I M Vs OB K
tree Total number of Total number of
(m) (%) (%) branch knots (%) (%) branch krots
0~ 1 16.2 30.5 105 22.8 26.1 92
1 ~ 2 24.6 26.9 130 18.9 26.5 143
2~ 3 20.3 25.5 153 18.9 26.4 148
3~ 4 19.1 29.3 157 22.9 25.0 144
4 ~ 5 27.4 23.3 146 23.8 30.5 164
5~ 6 25.4 26.8 138 30.4 30.4 138
6 ~ 7 17.1 31.5 146 21.5 24.4 172
7 ~ 8 29.2 29.9 144 23.1 26.9 130
8~ 9 27.2 25.9 162 23.8 27.3 172
9 ~ 10 25.5 29.1 141 23.2 24.5 151
10 ~ 11 24.7 26.5 162 22.2 24.1 162
11 ~ 12 26.9 26.3 156 25.6 26.5 117
12 ~ 13 26.4 26.4 163 23.9 24.8 117
13 ~ 14 26.2 32.3 130 - - 22
14 ~ 15 27.9 28.6 154 - = -
15 ~ 16 25.0 28.2 124 - - -
16 ~ 17 24.4 29.3 123 - - -
17 ~ 18 - - 26 - - -
18 ~ 19 - - - - - -
& ,
Over all 24.4 27.8 2,460 22.9 26.2 1,872
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Table 14. MIBEENSRR 5 HEUROEAMRICE £ h 5 itk
Number of branch knots in unit length of study logs cut from
different breast-height diameter trees.
WEEE P :
it X > 0 X & 3 =k
oW Number of branch knots at each stand side fii % # 3 8t 2‘:,&
Class of - 5 Tot?lbnumll:;er Number/of
B.H.D. S 5 of branc sample trees
(cm) M v L R Average knots
it JII  NISHIKAWA
12 ~ 16 4.17 5.76 4.78 4.42 4.78 19.13 12
17 ~ 19 4.30 5.41 4.75 5.04 4,87 19.50 12
20 ~ 25 4.63 5.90 5.17 4.64 5.09 20.34 10
£ B YOSHINO
19 ~ 24 4.90 5.46 5.33 4.37 5.02 20.06 10
25 ~ 27 5.05 5.72 5.54 5.09 5.35 21.40 17
28 ~ 38 5.65 5.67 5.19 5.18 5.42 21.69 10
70 sk NAKOSO
14 ~ 25 5.19 6.03 5.13 5.67 5.51 22.02 13
26 ~ 30 4.86 6.62 5.29 6.03 5.70 22.80 10
31 ~ 42 4.56 5.72 4.93 5.43 5.16 20.64 9
3 JE OBI
26 ~ 39 4.72 5.20 5.04 4.89 4.96 19.85 15
40 ~ 44 5.24 5.91 5.24 5.39 5.45 21.78 12
45 ~ 48 5.07 6.88 5.55 5.40 5.73 22.90 5
Table 15. MEERZR?R% 3 HRAAROHMMRICE L 3 oLk R
Percentage of branch knots in unit length of study logs cut from
different breast-height diameter trees.
WA EE PR :
fL = > DG EH O R 2
o W Percentage of branch knots at each stand side i b 48 B | BERURASK
Clzﬁs lt))f ¥ 5 Totzfilbnum}llz)er Number of
B.H.D. X 5 of branc sample trees
(cm) M v L R Average knots
fiic} JII NISHIKAWA
12 ~ 16 21.8 30.1 25.0 23.1 25.0 19.13 12
17 ~ 19 22.1 27.7 24.4 25.8 25.0 19.50 12
20 ~ 25 22.8 29.0 25.4 22.8 25.0 20.34 10
5 8 YOSHINO
19 ~ 24 24.4 27.2 26.6 21.8 25.0 20.06 10
25 ~ 27 23.6 26.7 25.9 23.8 25.0 . 21.40 17
28 ~ 38 26.0 26.1 23.9 23.9 25.0 21.69 10
7 3k NAKOSO
14 ~ 25 23.6 27.4 23.3 25.7 25.0 22.02 13
26 ~ 30 21.3 29.0 23.2 26.4 25.0 22.80 10
31 ~ 42 22.1 27.7 23.9 26.3 25.0 20.64 9
53 JE OBI
26 ~ 39 23.8 26.2 25.4 24.6 25.0 19.85 15
40 ~ 44 24.1 27.1 24.1 24.7 25.0 21.78 12
45 ~ 48 22.1 30.0 24.2 23.6 25.0 22.90 5
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Table 16. #i & o & #% < - o ¥

Number of branch knots at various knot diameter classes.

[i] JIi &= Liig V] ¥k 3 e
BB DR NISHIKAWA YOSHINO NAKOSO OBI
Diameter
class of ,

branch | 8 A ¥ | OB R | EioB K| H R F | S 0 R k| Sk K| HBE=R
knots Number | Relative | Number | Relative | Number | Relative | Number | Relative
of branch|frequencylof branch|frequencyfof branch|frequency|of branch|frequency

(mm) knots (%) knots (%) knots (%) knots %)
~ 5 566 19.3 510 20.8 332 13.5 325 17.4
6 ~ 10 1,183 40.3 861 35.2 600 24.4 310 16.6
11 ~ 15 898 30.6 545 22.3 585 23.8 266 14.2
16 ~ 20 249 8.5 311 12.7 482 19.6 343 18.3
21 ~ 25 26 0.9 140 5.7 274 11.1 297 15.9
26 ~ 30 10 0.3 62 2.5 122 5.0 169 9.0
31 ~ 35 2 0.1 16 0.7 46 1.9 91 4.9
36 ~ 40 1 0.0 4 0.2 15 0.6 52 2.8
41 ~ 45 - - - - 4 0.2 9 0.5
46 ~ 50 - - - - - - 9 0.5
51 ~ 55 - - - - - - 1 0.1
) &t 2,935 100.0 2,449 100.1 2,460 100.1 1,872 100.2

Total > . i . ’ . i .

%, TEEFEERS 78.3%, REE 61.7%, ERIEEEHL 48.2% T, HWBRFE O PWEHMOLOIRY, Z0
EHOBZOEEOMBEN A2, HikER 16~20mm Pl EDMIBRRT FERBE OV EHio L 0
ERELBS>TVBIERDRD.
ZoffEFE, X5ic Fig. 9 o)
CHESA L LTL® Lias, ’
RicHS 2 X 51, HERBE —o—= @SHIKAI\!;;}A
Bieid 85 L HHEOEES 1 o sHINg
AELEWICERL, £OHER - Sar
WEREEL R, HERIT6 '
~wmmbﬁ@mx9$¢br
{BEABHRLEDBILD,
Table 16 OFER%E, #HoOM
e VEIERIZ b THEL,
F— Dt RR O HiE i 7
Wi 3M, VRIOHE RO HE 10
BIUM, VRIS BT 5%
BIREBO WHREE L L BT e
Table 17, 18 iz LbF. M, B R S s e T
1] =2 £ '

VR DS D R & ik Bk Diameter of branch knot

RO BB L, FEHE Fig. 9 0RO OHEN T
b2 BN —TE R O ik Frequencies of branch knots at various knot diameter classes.

b
W
(=]

bl

Frequencies

-
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Table 17. Hil@ikDFFAL~oHH R
Percentage of branch knots at various knot diameter classes at each
[i2) JII NISHIKAWA &= gy YOSHINO
Hik D&

Deumiter M Vo e M M
Dronch | HHHC [l et H5ER [ ekt | BB |16 fd| #0608 |t b g ramber
knot (N)* 5(%)%* (ND 51(3|5P$) b [} " ) 5E 1)) R of

ranc (P) (P) |branch

(mm) (%) (%) knot (%) (%) knot
~ 5 135 23.9 152 26.9 566 140 27.5 122 23.9 510
6~10 263 22.3 318 26.9 1,183 223 25.9 233 27.1 861
11~15 189 21.0 265 29.5 898 134 24.6 141 25.9 545
16~20 33 13.3 95 38.2 249 51 16.4 118 37.9 311
21~25 3 11.5 12 46.2 26 25 17.9 46 32.9 140
26~30 - - 5 50.0 10 6 9.7 21 33.9 62
31~35 - - 50.0 2 - — 5 31.3 16
36~40 - - 1| 100.0 ] 1 - - 25.0 4
41~45 - - - - - - - - - -
46~50 - - - - - - - ~ - -
51~55 - - - - - - - - - -
& & 623 21.2 849 28.9 2,935 579 23.6 687 28.1 2,449

Total ’ ’

* (N) : Number of branch knot.

** (P): Percentage to total number of branch hnot.

Table 18. #®OM, VHRIFALIZ BT 3 B OB~

Percentage of branch knots at various knot diameter classes at each

Lict JII NISHIKAWA &= ¥ YOSHINO
B &R M v M v
Diameter
class of .
branch | 8 B¢ %% | M B oK | @A B | M B R | HoB | N BR R SR K| HR R
knot Number | Relative | Number | Relative | Number | Relative | Number | Relative
of branchifrequency |of branchifrequency [of branchlfrequency |of branch|frequency
(mm) knot (%) knot (%) knot (%) knot (%)
~ 5 135 21.7 152 17.9 140 24.2 122 17.8
6 ~ 10 263 42.2 318 37.4 223 38.5 233 33.9
11 ~ 15 189 30.3 265 31.2 134 23.1 141 20.5
16 ~ 20 33 5.3 95 11.2 51 8.8 118 17.2
21 ~ 25 3 5 12 1.4 25 4.3 46 6.7
26 ~ 30 - = 5 0.6 6 1.0 21 3.1
31 ~ 35 - - 1 0.1 = - 5 0.7
36 ~ 40 - - 1 0.1 - - 1 0.1
41 ~ 45 - - - - - - - -
46 ~ 50 - - - - - - - -
51 ~ 55 - - - - - - - -
G A 623 100.0 849 99.9 579 99.9 687 100.0
Total . . . :
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(%5 BB R0 Bl =100%)

stand side (total number of branch knots in each diameter class=100%).

7 %k NAKOSO 7S A& OBI
Mﬁﬁﬁ DR Vﬁ'ﬁﬁ £ i se Mﬁﬁﬁ%ﬁ& . 3% i s
E2S F 23 Total 73 F23 Total
ils % PCE‘%“?‘ 528 GCEQ*)‘ numlf)er Gl k’.ﬁg‘i‘ il S ICEQ’J‘ numfber
5 s 5 HE o 5= 5 o
N (P) N (P) |branch ) (P) (ND (P) branch
(%) (%) knot (%) (%) knot
83 25.0 84 25.3 332 76 23.4 82 25.2 325
158 26.3 157 26.2 600 68 21.9 85 27.4 310
136 23.2 164 28.0 585 76 28.6 62 23.3 266
123 25.5 136 28.2 482 84 24.5 75 21.9 343
64 23.4 76 27.7 274 82 27.6 65 21.9 297
25 20.5 42 34.4 122 29 17.2 58 34.3 169
8 17.4 18 39.1 46 12 13.2 34 37.4 91
3 20.0 4 26.7 15 5 9.6 24 46.2 52
1 25.0 50.0 4 1 11.1 4 44,4 9
- - - - - 1 11.1 5 55.5 9
- ~ - - - - - 1 100.0 1
601 24.4 683 27.8 2,460 434 22.9 495 26.2 1,872
SHEBR (HAROHBEEDEE=100%)
stand side (total number of branch knots in each stand side=100%).
7 3k NAKOSO 53 e OBI
M \% M \Y
et ALE L E R T E R R T E R T
Number | Relative Number Relative Number Relative Number Relative
of branch|frequency | of branch | frequency | of branch | frequency | of branch | frequency
knot (%) knot (%) knot (%) knot (%)
83 13.8 84 12.3 76 17.5 82 16.6
158 26.3 157 23.0 68 15.7 85 17.2
136 22.6 164 24.0 76 17.5 62 12.5
123 20.5 136 20.0 84 19.4 75 15.2
64 10.6 76 11.1 82 18.9 65 13.1
25 4.2 42 6.1 29 6.7 58 11.7
8 1.3 18 2.6 12 2.8 34 6.9
3 0.5 4 0.6 5 1.2 24 4.8
0.2 2 0.3 1 0.2 4 0.8
- - - - 1 0.2 5 1.0
- - - - - - 1 0.2
601 100.0 683 100.0 434 100.1 495 100.0
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BOHBNLR (FEHBRHERODOEHE=100% & Lzk®R) ZMAlX v VIISLic K& 25 EHAZ L
L, ZOEEEROHHEIL, TEEMTO~5mmilE, EHEM6 ~10mmblE, KEH11~15mm
Pk, ERIEEH 26~30mm L EOEHKRICH > THY, ThFh, ZOREEOHEERO&KREICH
WT, HiENREL 2213E, VBRI 2HERAMASIZ 5RTLEWEKELL 2T
3, Eio, BEEROOHBE (FALROEEEK= 100% & L7clk®R) &M, VHEDIZONTL 52
3L, BEMMLL, EATH—ERBUEOEHHREOHHEAT, HEER>OHFRIMAL » VRlicz
PR OObITHY, T ORMBEEE)IEMTI11~15mm Pk, FWFEH 16~20mm B L, 273kEH 21
~25mm PLE, BRAEEERS 26~30mm P EOEEOHBICHiz > TR Y, EHHOSIARBEDENS D
ZE X DREWEHEREY S VIIC Z0BER P RAERE LD LTNEZ Ltk 3,

2. £HHORE LFHRK

(1) HEmLAEFHEORES

FH EEHEC BT 2HRICOWT, AFHROFFORIEREL, HiEHL OBHE Fig. 10 L
BF . Thbb, KEMM L GHERO LRIl b o TEEKRBOORSSEMLTWAEHAL Zh
iz EB o ERIC 7o LT

1200
1 Y BEERHLDBNG, &
i
/I DRSS OB S R
100 T,/__'\ b5 s R LB IR
PTG HEDZOT, ZERERAOTE
I o R,
. { . P TEOMEICHEY LTS,
N AN .
£ 5 80 ! e L7edisT, ko kR z
B0 j N
8 % " - &_q,/‘r ~ "\v..-e-«a\ : V\LTE%EQEéH’ BOR
5 0 go—L! o/ o FELC B TR, B
! A J
€ o [ A 1 I DEEMALIC W TIBDT 2
o ° [ 4 ~
= i | BBE B TNS = L iz
a % i N o g
@m—~—_—T@M%v’ C B, ZOMRFH EEE R
& | ’ T11~12m CEEKETE* 12.0
< o m), HIFEM15~16m (Figk:
20 —O= NISHIKAWA ek
Dy FHE*14.1m), ZI3KFEH13~14
%OSHIQ‘O
2" NAKOSO m CEHETR*13.3m), &RIE
—o- giBl RE
3D A~ M7 45 p=x3
01 23 45 67 89 041 2B &b m7mwmn}ﬁﬁrz 8 m CREBCT®
t £ & o % @ . .
Height " tree 6.6m) Td5, BRIEEHM T
Fig. 10 1 k&L AFHERIOES X, BTEUTO @B, 72
Lerigth of live-knot portion at various heights B, BN, fEtkos
in tree.
. HE LETRE LRELLR

* PR T RIS AENY K oW T O EHET, Table 3 1T L L&KM O FHE L ET

B3,
ok ERIEEEST DAERE IZAE L 8 ADMEAKT, &/M.04m, BHK8.06m, F3.37TmTHh -7z,
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2 TWBZLIZEBLDTH

250

72

Rl—o#h FE#iHIc 81 54
WRORSE, FEMHOL AL L
ELl{zlitz-THY, ik 5% A Bf\v&ﬁ% “
EEOOC VML 0 b 01z 2 2 N ""6 k—’-i\ ,:’:jﬁ* ’ Q‘\
¥, TOREREHERE LY 2 g g’mo ?,/ \?.:5;7‘ A4 )
BOEELTNE, ZoZflko £ 4 Y
RINT, BROBERE I 17 ;g f&
BEIERIL, 2, REOBE o ® i
CHBLOT, HFRUTFoR ~ o100
i B4 2 EiEEN, Theh .
BRI S TR B 7 : D
XBLOLLT, KEHDD 50 :f%g% :
EHOEGERIOESE L L

T 25 &5 67 89 01 2B BB %l B0 am
HB L, B)IEMS.5mm, F mHer{g:htg!inw tr%e #

SEH4.2mm, JREHS8.8 Fig. 11 Hi_b b A SHERA O ERK

mm, BREEH89.9mmTh » Age of live-knot portion at various heights in tree.

7,

(2) b AmB SR

Ho B & RIS OROFIRE L OBIRE KEH~OIC Fig. 11 1t LT, SRKOTHETHE
ETOHERBHIC IV TL, EERORS LAk, BEBO LRIV LT, 20K
BICHEILTRY, oM E#EEZZ25 LB+ 2EA0H B b0 (7, MKEM) LZOBTHLD
BRI IS W THIBIOBA S S & 1TV L O (FE, KRIEEH) B ol

SNOBEEMMROOED 5 b, FEROLBEOEREIMOEBD L DIz { 65T, EL<
MEMEELD LTS, {03 #EDL 0TI, M EH L EFEOERKE OBFE Lb+EEiEn
BYTEELTNT, BEHRODERIISE 5 TR,

FEM 20 FHETE L TO BEIC BT 5 £MKO TR, 7)EH 1034, S5
15.8 4%, JDREEM 17.2 48, GRAEEEM 14.9 45T, FEMM I D L iz AEEOE S 0 THEC RS
THFMAL LT, RIEEMREEIONS WMER B2 TS,

(3) MWEZEDRRBHAKROKE L BOFM~oIc BT 5H LR L ABKOE S L OBI%

iﬁ&o&é&%E%H@MEE@O%E&Oﬁa*ﬁa%oﬁﬁ&omtkwr,T@b19mbw
o ShbD, BEHM L LREN L BEEOKS WEBAORBO L DIEY, ABKOES 3k

<o B BRESOBRAEBIEL T, ABKORS 2 BOFR<oI KBTS, VREFIC 313 5 E
édMMﬁﬁkﬁﬁélDk%w:aﬁb%B#?&éa:@@%&éBKWkEKOK<B&TF@.
12 & Fig. B izl Lz, Thickiug, SHEBE VRENLL, WBEROKS REBO MK
RBIBLORY, A—HEFCIWLT, XVASREMEOESE b2 THY, T, BOFA
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Table 19. FEHM~RODOHAARDOWRERERE LBOFMROOEFHEOTMITNESE (mm)

Live-knot length at different breast height-diameter trees and different stand sides.

MEEROERE Lo HhL piic} Ji & g 7l ¥k Bk e
B.H.D. class or stand side | NISHIKAWA YOSHINO NAKOSO OBI

£ DominEt trees A 42.0 53.7 75.0 102.3
h

Intermediate trees 35.3 42.6 57.8 90.1
+

Codominant trees : 28.1 38.1 51.4 76.8
& #

Average 35.1 45.5 60.8 88.1

® o M il F A&
ﬁUpward Sid?ﬁ]of ;;and{i 34.3 42.1 61.3 84.8

(22 I )
Downward side of stand 35.5 47.2 61.6 91.8
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Comparison of the relations between heights in tree and

live-knot length at two stand sides.

(4) MRERORZ 2 {AKRORE L BOFI <2 BT 5 #1 L8 & AR OFERE L oB%

A O E FEMM ROIZ 2 O WEERRE L B OFMR2IC b LHT Table 20 2L ®
To Thdb, EFHROFERBEIERROEREBSICZ—ECEHAY L & vat, BOH~2iC
EABEHR &b, VAIBMOEFEOEHEIMAS ML VREVZ LXM6ND, ZOBKREHE <
DI HRTH, HEAAOHFEREBR OO ZRIIHELH, TR, BOFMODERIT Fig. 14

Table 20. HEHI~>DOHERAKROMEERREE & 80 FH M ~D DA FIE D5 DEH K

Age of live-knot portion at different breast height diameter trees and

different stand sides.

ﬂ@%ﬁ%ﬂg}g&%@ﬁﬁ ] J H g 7 3k [5S i
h.d. class or stand side | NISHIKAWA YOSHINO NAKOSO OBI

£ Dominant trees x 12.0 16.9 18.2 15.5

i Intermediate trees 10.4 16.0 17.9 15.6

; Codominant trees 3t 10.9 16.8 17.5 16.1
Average N 11.0 16.5 17.9 15.8

éﬁUpsv)ardlvlsicljewlof Zzanc{f 10.6 15.0 17.6 14.8

%%ow?warg sigai of star{lcll. 11.4 17.6 18.2 17.0
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BRB L EHRORS Lo BRIZADNB X%, HEREEOCERICD LS HUL 2 HZ Db
V. £, AEBEAOES LR L OBRE BHOBRI b LD THS LFig. 171CLnTE)
iR B, COBENRLIE, KIEEHMOAEKORSA, T04AHEE TOMET FERE bl LEi
HAILTHEINLTRY, Z0EEEEZ25 L, FRBEFEO LRIV L THAT 5RBRLEL1T
o7z,

* EEEROORKERE HKORLER L (Fig. 2 38).
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Relation of heights in tree to live-knot length at various knot diameters.
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at various breast-height diameter classes.
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Table 21. JWEBERERE<ICH AR

Relations of length and age of live-knot portion to diameter

OB Fiic] JI NISHIKAWA
Diameter E B K = B N T = PN
br:ii:slf ?{iot Dominant tree Intermediate tree Codominant tree
(mm) l r.n., N l r.n, N i r.m., N
~ 5 36.1 9.1 102 26.9 7.6 225 24.3 8.7 239
6 ~ 10 37.6 10.7 280 34.4 9.9 476 28.6 10.9 427
11 ~ 15 43.0 12.3 337 39.4 11.7 366 30.9 13.2 195
16 ~ 20 49.4 14.8 132 43.6 14.5 91 31.5 13.8 26
21 ~ 25 55.9 18.5 21 58.0 19.7 3 38.0 15.5 2
26 ~30 | 57.5| 20.0 10 - - - - - -
31 ~35 | 48.0| 18.0 2 - - - - - -
3 ~ 40 | 68.0| 23.0 1 - - - - - -
41 ~ 45 - - - - - - - - -
46 ~ 50 - - - - - - - - ~
51 ~ 55 - - - - - - - - -
I‘!szeragy;g 42.0 12.0 885 35.3 10.4 1,161 28.1 10.9 889
SR DER Y| ¥ NAKOSO
Diameter | | f§ %k th B * F R &
brgrllishs ?{flot Dominant tree Intermediate tree Codominant tree
(mm) i r.n, N ! r.n. N l r.m, N
~ 5 44.6 9.6 83 35.6 10.9 200 35.6 11.2 49
6 ~ 10 56.2 13.5 157 43.7 13.6 297 41.1 14.3 146
11 ~ 15 71.3 17.2 130 58.5 18.2 288 51.4 17.3 167
16 ~ 20 87.3 21.0 99 71.0 22.6 251 60.7 20.5 132
21 ~ 25 98.9 25.8 79 78.3 23.9 155 66.3 23.0 - 40
26 ~ 30 104.9 26.6 44 80.3 23.6 60 70.5 25.2 18
31 ~ 35 114.0 27.6 24 82.4 23.6 18 78.0 28.0 4
36 ~ 40 122.4 30.2 9 83.0 23.8 6 - - -
4] ~ 45 131.3 29.7 3 73.0 23.0 1 - - -
46 ~ 50 - - - - - - - - -
51 ~ 55 - - - - - - - - -
EKveragﬁz 75.0 18.2 628 57.8 17.9 1,276 51.4 17.5 556

I EEBOESDES (mm) Length of live-knot portion (mm).
r.on, : EEB OB DERE Age of live-knot portion.
N Rl OE % Number of measurements.
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DRIB I CERE L HifE L OBk
class of branch knot at different breast height diameter classes.
& %  YOSHINO
E ZS g & K
Dominant tree Intermediate tree Codominant tree
l r.n. N ! r.n, N ! r.m, N
32.4 10.1 170 28.8 10.3 252 27.9 12.3 88
45.5 13.3 225 37.1 13.9 396 34.3 14.9 240
58.1 17.5 219 48.1 18.3 214 43.9 19.4 112
66.5 22.0 137 59.5 22.9 125 50.1 22.1 49
77.5 25.9 63 67.4 25.8 51 56.3 26.1 26
83.2 30.7 28 75.0 28.2 30 63.0 28.0 4
97.4 35.5 8 68.8 28.0 6 60.5 25.5 2
88.0 29.7 3 - - - 13.0 13.0 1
53.7 16.9 853 42.6 16.0 1,074 38.1 16.8 522
Bk &2 OBI
E K K &
Dominant tree Intermediate tree Codominant tree
l r.m, N ) r.m. N ! r.n. N
29.7 4.1 47 30.9 5.3 118 30.0 6.7 160
61.7 7.7 86 55.1 8.6 112 52.5 10.2 112
90.6 12.3 68 87.1 13.7 97 80.8 16.0 101
114.9 15.8 96 109.6 17.7 122 93.6 20.0 125
|131.2 20.5 77 117.2 21.5 116 106.2 22.9 104
141.5 24.9 53 124.6 23.3 61 114.5 25.3 55
145.0 26.2 25 135.6 25.1 39 127.6 26.1 27
161.3 30.2 18 140.9 27.4 | 24 127.0 27.5 10
158.0 23.0 1 157.0 31.0 5 159.7 33.0 3
- - - 134.0 28.0 S 151.8 30.5 4
- - - - - - 203.0 33.0 1
102.3 15.5 471 90.1 15.6 699 76.8 16.1 702
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Table 22. #DOFNRDOICHTEHRERRK L EE

Relations of length and age of live-knot portion to

Bk DR i} JII NISHIKAWA &= ¥ YOSHINO
Diameter M A% M v
class of

braP;hml§not ! r.m, N i r.n. N l rm.| N I |rmm. | N

~ 5 27.9 8.7 135 26. 2| 8.3 152 27.5| 10.2 140 29.9| 11.0] 122

6 ~ 10 32.8 10.1 263 33. 5 10.6 318 37.6| 13.7 223 39.5| 14.5 233
11 ~ 15 38.1 12.0 189 38.2] 12.3 265 50.8 17.4 134 52.5/ 19.5 141
16 ~ 20 47 .4 14.1 33 46.2 15.1 95| 60.0] 21.0 51| 61.1] 22.9 118
21 ~ 25 59.7 21.3 3 48.4 15.9 12| 71.0] 24.8 25| 66.8| 26.2 46
26 ~ 30 - - - 61.0 23.0 5| 83.0] 31.3 6| 73.2| 28.7 21
31 ~ 35 - - - 43.0| 18.0 1 - - -1 66.0] 28.0 5
36 ~ 40 - - — 68.0 23.0| 1 - - - 13.0] 13.0 1
41 ~ 45 - - - - - - - - - - - -
46 ~ 50 - - - - - - -l - - e
51 ~ 55 - - - - - S I R R e
¥ i) 34.3] 10. 6| 623 35.5 11.4 849 42.1| 15.0 579 47.2] 17.6 687
Averaze

I AEFEOHSDES (mm) Length of live-knot portion (mm).
r.n. B DS OERE Age of live-knot portion.
N :H 7E E-'¢ Number of measurements.

(mm)
36

@
O~ NiSHIKAWA
32 /R “®-YOSHING. |

length
-
P
N
o

Dead -knot
9
Ny

0 0~ 23 4~5  6~1 89 [0~1 1215 %D 16I~l7 1819 (m)
it E & o ¥ M
Height in  tree
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Length of dead-knot portion at various heights in tree.
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diameéter class of branch knot at different stand sides.

7 3k NAKOSO 73 B2 OBI
M v M v
I |rn. | N 1 r.n. N ! r.n. N l r.m. rN

39.3| 10.8 83 36.5 10. 4] 84 30.4 5.9 76 29.5] 5.8 82
47.1} ‘18.7 158 47.5 13.8 157 57.3 9.2 68 54.2 8.8 85
59.8[ 18.1 136 59.2 17.1 164 86.4 13.9] 76| 88.1 14.8] 62
73.8] 21.3 123] 70.9 22.3 136 101.7 17.6 84 105.8 18.4 75
87.9| 24.3 64 80.1 24.6 76 113.6 20.5 82 116.9 22.2 65
85.0 23.8| 25 86.0 25.6 42 124.0 23.2 29 126.6 25.8 58
103.6[ 25.5 8 95. 8| 25.8 18 140.5 23.8| 12| 140.5f = 28.5 24
84.7| 21.3 3 135.5 31.8 4 129.0 27.0 5 150.9 28.2 24
73.0] 23.0 1 128.0) 28.0 2 158.0 23.0 1 166.8] 33.0 4
= - - - - - 98.0) 23.0 1 163.0] 33.0| S5

- - - - - — - - - 203.0] 33.0]
61.3| 17.6 601 61.6 18.2 683 84.8| 14.8] 434 91.8 17.0) 495
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Age of dead-knot portion at various heights in tree.
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Table 23. # E & & £ & & #
Angle of live-knot portion
Fii?] JII NISHIKAWA & ¥ YOSHINO
im _h _'é]- Ry - N Ry _—
Height in | 3% ¥ {E | S8RE2 | A% | AEMEK | ¥ 35 E | S8EE | 2Rk | EEsR
tree Average | Standard | Variation | Number of | Average | Standard | Variation | Number of
deviation [coefficient| measurment deviation |coefficient |measurment
(m) E  Degree E  Degree
~ 1 70 8.9 12.8 149 71 10.5 14.8 105
1 ~ 2 68 8.3 12.1 164 73 11.2 15.3 116
2~ 3 78 10.1 15.0 161 75 10.6 14.2 155
3~ 4 68 8.7 12.7 167 71 9.5 13.4 140
4 ~ 5 67 8.2 12.4 175 69 11.0 15.9 143
5~ 6 68 9.4 13.9 163 69 9.4 13.7 126
6 ~ 7 68 7.6 11.1 192 69 9.8 14.2 167
7~ 8 67 8.1 12.1 151 69 10.8 15.6 142
8~ 9 66 8.8 13.3 194 66 10.3 15.5 178
9 ~ 10 67 8.8 13.1 177 68 11.0 16.2 148
10 ~ 11 68 7.8 11.5 197 69 9.0 13.1 182
11 ~ 12 65 7.6 11.7 179 69 7.8 11.4 162
12 ~ 13 66 7.8 11.8 219 70 9.4 13.4 165
13 ~ 14 67 8.0 11.9 206 70 7.8 11.1 159
14 ~ 15 66 7.9 11.9 246 69 7.8 11.2 170
15 ~ 16 65 8.2 12.6 81 70 9.0 12.9 92
16 ~ 17 65 10.3 15.9 75 71 8.7 12.4 78
17 ~ 18 63 7.2 11.6 30 - - = -
¥oB '
Average 67 8.5 12.7 2,926 70 9.6 13.8 2,428
Table24. H6 E & & 3 & ¥ #
Angle of dead-knot portion
i} JIIl NISHIKAWA &= B YOSHINO
kB ] ]
Height in | ¥ ¥ £ | 2R | 2R | NEER | £ B E | BEREE | Bk | ERK
tree Average | Standard | Variation | Number of | Average | Standard | Variation | Number of
) deviation |coefficient|{measurment deviation |coefficient |measurment
(m) E  Degree B Degree
~ 1 78 9.7 12.5 131 74 10.4 14.0 103
1~ 2 76 9.1 11.9 148 76 9.6 12.7 114
2~ 3 77 10.1 13.1 151 77 10.8 14.0 154
3~ 4 78 9.6 12.3 158 75 10.0 14.0 139
4 ~ 5 76 10.3 13.5 151 74 10.8 14.7 140
5~ 6 78 10.3 13.2 158 72 9.9 13.7 124
6 ~ 7 79 9.9 12.6 179 73 10.3 14.2 164
7~ 8 77 9.3 12.1 143 73 9.7 13.4 142
8~ 9 77 10.5 13.7 177 71 12.9 18.1 178
9 ~ 10 77 8.8 11.4 162 72 9.1 12.7 148
10 ~ 11 78 8.5 10.8 164 73 8.7 12.0 181
11 ~ 12 76 9.4 12.4 127 73 8.5 11.7 160
12 ~ 13 76 8.8 11.5 137 73 9.4 12.9 154
13 ~ 14 77 9.2 12.0 78 73 8.7 11.9 148
14 ~ 15 77 | 8.5 11.0 64 73 8.9 12.2 132
15 ~ 16 - - - = 72 9.2 12.8 73
16 ~ 17 - - - - 73 8.1 11.1 54
élg ~ i}g — — —_ —_ _ —_ — —
A /]
Average 77 9.6 12.4 2,128 73 8.4 11.4 2,308
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S o LA o B K
at each height in tree.
Yl 3k NAKOSO 5N & OBI
B E | FERE | DA | BEER | Ty E | SRz LR Bl E 8
Average Standard | Variation | Number of | Average Standard | Variation Number of
deviation | coefficient |measurment deviation | coefficient measurment
B Degree E  Degree

67 12.8 19.1 104 63 12.9 20.5 92
72 11.6 16.2 130 74 11.6 15.7 143
75 11.2 14.8 153 72 10.0 13.9 148
75 12.2 16.2 155 70 9.2 13.2 143
74 10.7 14.5 144 71 9.5 13.5 163
72 8.6 12.0 138 72 9.3 12.9 138
70 10.6 15.2 146 71 9.4 13.3 172
69 9.6 13.9 143 71 8.3 11.6 130
72 9.8 13.6 162 72 8.4 11.7 172
71 9.7 13.7 140 71 9.7 13.6 151
69 8.3 12.0 162 71 9.0 12.7 161
72 9.9 13.8 156 72 8.2 11.4 117
73 8.8 11.9 162 70 7.6 10.7 117
73 8.4 11.5 130 - - - -
72 7.6 10.6 154 - - - -
72 8.6 12.0 124 - - - -
72 8.8 12.1 123 - - - -
72 10.1 14.1 2,426 71 9.6 13.6 1,847

g o Em A o B &

at each height in tree.

7 3k NAKOSO 153 JE OBI
T E | BHRZE | BMefRlk | MEEEk | B E | BRREE TAuERE I E 8
Average Standard | Variation |Number of | Average Standard | Variation Number of
deviation | coefficient [measurment deviation | coefficient | measurment
E  Degree #% Degree

73 12.4 17.1 97 69 17.0 24.6 91
77 10.7 14.0 125 80 11.6 14.5 139
79 9.9 12.5 151 79 9.8 12.5 143
80 10.5 13.1 151 79 9.8 12.4 132
79 9.5 12.1 . 142 79 8.9 11.2 149
78 8.6 11.1 138 78 9.5 12.1 121
77 10.4 13.6 146 77 8.8 11.4 147
74 9.2 12.5 143 79 8.9 11.3 102
77 8.5 11.2 162 78 8.8 11.2 129
76 9.1 12.0 139 79 9.4 11.8 102
76 8.8 11.6 162 78 9.1 11.6 99
77 9.2 12.0 139 77 7.9 10.2 60
76 9.0 11.9 141 79 8.4 10.7 51
74 8.7 11.6 84 - - - =
76 10.9 14.3 83 - - - -
75 9.3 12.3 67 - - - -
75 8.6 11.4 53 = - - -
76 9.5 12.4 2,123 78 10.3 13.2 1,465
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Table 25. & #& #& & i
Angle of branch knot at
i) JIl NISHIKAWA & % YOSHINO
gﬁ & ‘% Ky N Ry
Diameter | ¥ 33 fE | S¥ER2E | BfRg | MEEK | 7 5 #E | FEREE | 2UEK | NEER
class of | Average | Standard | Variation | Number of | Average | Standard | Variation | Number of
branch knot deviation |ccefficientjmeasurment deviation | coefficient [measurment
(mm) B  Degree E  Degree
BB Live-knot portion ‘
. i
~ 5 ‘70 9.1 13.0 566 74 10.8 14.5 510
6 ~ 10 67 8.5 12.6 1,183 69 9.7 14.1 861
11 ~ 15 65 7.9 12.0 898 68 8.8 13.0 544
16 ~ 20 65 7.6 11.8 249 68 8.5 12.5 310
21 ~ 25 - - - - 69 6.7 9.7 140
26 ~ 30° - - - - 68 5.7 8.4 62
31 ~ 35 - - - - - - - -
36 ~ 40 - - - - - - - -
»Aive@gg. 67 8.5 12.7 2,896 70 9.6 13.8 2,427
FEERE S Dead-knot portion
~ 5 81 9.4 11.6 509 78 9.9 12.7 505
6 ~ 10 78 9.1 11.7 939 73 9.5 13.1 849
11 ~ 15 74 9.1 12.3 586 72 9.2 12.9 535
16 ~ 20 72 10.2 14.2 109 71 9.2 12.9 286
21 ~ 25 - - - - 71 5.7 8.1 103
26 ~ 30 - - - = 69 4.9 7.1 39
31 ~ 35 - - - - = - - -
36 ~ 40 - - - - - - - -
Average 77 9.6 12.4 2,143 73 8.4 11.4 2,317
Table 26. 8 D K fii < - Kk
Angle of branch knot
L] JII NISHIKAWA & ¥ YOSHINO
BOBGNL | ¥ ¥ 8 | BrERE | MR | WEER | F B E | ERREE | SR | EER
Average | Standard | Variation | Number of | Average | Standard | Variation | Number of
Stand side deviation |coefficient measurment deviation |coefficient measurment
B Degree E  Degree
AEBES  Live-knot portion
M 68 9.4 13.9 623 69 9.9 14.5 578
A% 67 8.5 12.7 849 70 9.0 12.9 686
4 FHrE* 67 8.5 12.7 2,896 70 9.6 13.8 2,427
SEiIFEERST Dead-knot portion
M 78 9.8 12.6 458 72 10.3 14.3 557
\'% 76 9.1 12.0 588 73 9.8 13.3 638
4 FLEH* 77 9.6 12.4 2,143 73 8.4 11.4 2,317

* Average of 4 stand sides.
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# o L m A
each knot diameter class.
V| 3 NAKOSO 53 & OBI
¥ B E EdEZE | BREk | WEEK | F B E | SEEE AR Il E i 3K
Average Standard | Variation [Number of [ Average Standard Variation Number of
deviation | coefficient |measurment deviation ccefficient | measurment
B Degree B Degree
79 11.3 14.4 331 73 13.6 18.6 325
73 10.7 14.7 599 74 9.7 13.2 310
70 9.8 14.1 581 72 8.4 11.6 266
70 8.8 12.6 482 70 8.2 11.8 343
71 8.3 11.7 272 69 7.8 11.3 296
71 7.5 10.5 122 69 8.3 11.9 167
72 6.4 8.9 46 69 6.9 10.0 91
- - - - 70 7.3 10.5 52
72 10.1 14.1 2,433 71 9.6 13.6 1,850
84 7.9 9.4 327 81 12.3 15.3 325
77 10.2 13.3 582 82 9.6 11.7 309
75 9.5 12.7 549 78 8.9 11.4 249
74 8.7 11.7 394 75 9.0 11.9 283
75 8.8 11.8 192 73 8.1 11,0 183
74 7.9 10.6 63 73 9.3 12.6 71
- - - - 72 7.8 10.8 39
- - - - 75 7.6 10.2 10
76 9.5 12.4 2,107 78 10.3 13.2 1,469
H oo ® oK o E W oA
at two stand sides.
7 3k NAKOSO 73 At OBI
¥ E | FEERE | PR | REER | E B E | BEREE | BUAR 7 8 3
Averagé Standard | Variation | Number of | Average Standard Variation Number of
deviation | coefficient [measurment deviation | coefficient | measurment
E  Degree B Degree
70 9.8 13.9 599 69 9.5 13.7 434
72 10.0 13.9 681 73 9.5 13.0 493
72 10.1 14.1 2,433 71 9.6 13.6 1,850
75 10.0 13.3 520 76 11.1 14.6 359
78 9.6 12.3 579 79 9.4 12.0 359
76 9.5 12.4 2,107 78 10.3 13.2 1,469
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(1) HEERXUEEEL oBf%

HEERA <010, ZOHASHEDORBIC X > THRL B ot B> OHEE Fig. 34 kLT,
Zhic ki, SEORE CHBI T 5 Hikk oS A EM & b EFiisiEBIL B kR LB L,
F—0Ht EBic B 5 Z OBEER, HEEMPELNE L, % B, SRIEEM ORI REL 2T
5, SKIEEH TR, #BLEE3 mll Eo&EickW TR, M EBOEMCIZWLT, I OFEECENTE
BTHD, HEFE8 ~9mP EORHTIEZ OIKIAFEDORIEIC X - THEBITE 2 EikOSEE X, #6)\E
MEIVLLAIEL RTINS,

¥, EHRREAAATOREI & - THRS W BB OEE L OftR%E Fig. 35 kLT, &l
DIFEE ISR ORIEL SHBIL 5 5 b DOHEER, ZOEKOBKE BEHFRZBEFELDL, R
— DB TE DA OREN» S HBIL 5 5B ORED, W& 15~20mm UTTHE, &
FEMPEL/IE L, K, SKIE, BEMOIRCKRE (RT3, HikEk20mm D EDOLOT
3, TOEMMRODERIPAR VISR -TVES,

60—

.
A
r
SR
.

Percentage of branch knots

0T 3 35 54 45 56 6T T8 60 510 1011 TR 1Pl -]
b4 E il n § B (m)
Height in tree

AR B 350 B

BF R
Completely flat Eynd;scriqﬁmtable Knot

ga condstions of log face
: X EaF BY A

2 4 lightly tlat

5w, ey B

g Uneven - RSB TIB e 3 B
2w Discriminatable knot

'§ 2 by conditions of log face
S & | Visible knot

Fig. 3¢ AXSEDREEIZ & > THEL BB Ol L&~ DJEE
Percentage of branch knots at each condition of log face in

relation to heights in tree.
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(%)
100 T

90|

) /
° 80 5 i y =
g i §)7e /
1 k ARINE IR e a W EDER
5 %70 I H 7 8 mﬁ< e *ﬂat Undiscriminatable knot
5 ] / Bl b by conditions of log tace
=y ® [ b R
£ o [¢5 F B8R 8%
60 Ff L =7 Slightly tlat
- [ “— =
o -/ Lt ’/ S WA e —
3 i o
. 50 1 Ex RRSHBRI P 23 84k
% LR Discriminatable knot
SR ¥ 2= by conditions of log face
s 40 © /
o
o
&

30

20|

I . 2 \
t

B 10 1S 20 25 30 35 40
B ® o0 B &
Diameter class of  branch knot

Fig. 35 #idE & HANEORIEIZ X > THE L e Eik D JEE

Percentage of branch knots at each condition of log face in

relation to diameter classes of branch knot.

(2) MEEED RSB HREAOKE L BOHM2ic 1) 5 ILASEORE

MIRERED R 5 SR OBBIC >\ T, # B X OEIREK & AASMEIC & > T L 7= Bk 08E
BEL DOBAfRE FEHMM <21 b LT Table 27 & Table 28 i Ld+. ZhbdOREREND, HIEEs
X UEBER L LASMEIC & > THABRS Wi B OB L Tk, BIIEM Y TRk LTET
BT OEAL T, AASECHBIL 5 2B OFEREEERD X ) KEREBOL O X VIEL, Jui
SETHRITERWEROBEENRZO X VNS BBBOL DI X VKL b bhaHAN, BBhhib
haH, MOEMMIZBN TS E )L LREARZL DL REN,

D&, ZOEROEEL FEMM <ok, #EE L OBRIcBNTBROM, VAIFMETL 5T,
T@ngubw?c:nm;nw,Em,@%ﬁﬁwowru,wfﬂ@ﬁﬁ@ﬁ&@ﬁﬁmomr
by EOFMRDZELWERIALDERTWARNS, EB, SRIEEHIZOWTIE, S0obH5bhss
TR HRLARDIZHR Y R D Y, SAECEH L TV 3 EROBEE R, EHEM T, TRTolEEn
Iz b > T, BOVAIRMBX VELL e HbbhTWBDIIW LT, SRIEEM 13X, M L5
ImUTT, ZOHNEICEHT 2EROHEERDE 5 2IBOVRlICIZAW, Zhil ot EE o
TIRBICMRAIOIREN 72 723 BRRZREDBND, Fi, AEOMMO BY x5 ks hEiOHE
W, EEEMN T LR 12m UTORET, 80VEcsY SHEERAMAL Y i<, Chil kol E
BOHEH TR E OFEAMBIC 720 R BEREZ LD LTWS, ThICizW LT, ERIEEM Tk, H#
£ 10m DTFOHETMBIDEERVRIL D FLL <, Thil ot & ckiic VRIOSEE AM
Iy maERAEZ LDT,

¥7, ZOAKSEORETHEL BB OBRBSOOFEZ, BOM, VRAIFMTL 55 L Table
30ICLBFTXIICRDN: WITHOEHD L DIZ>N T EiEER L 20 SMEOREBIZ X 3 EilosEEs
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Table 27. | JLAAEDORBIZ X - THEL 7= Higt o EF~<>

Relation of branch knot to conditions of log face at each

‘%\ 75 JII NISHIKAWA
* - -
EE (a) (b) Ce) (@)

HEFCRE Lok | ook | TR | LR A | THA | LA | PRk | TEA| LB | A | TRA

e (m) | D I C |'pD | 1 | C | D |1 cC |'D I C
~ 1 - - - - 2.9 - -] -| 100.0f 100.C 97.1
1~ 2 - - . - 2.8 1.9 2.6 8.3 5.6 97 .4 88.9) 92.6
2~ 3 - - 2.0 2.3  20.6 10.0] - 10.3 6.0 97.7 69.1 82°0)
3~ 4 = - - 16.3] 20.3] 24.1 8.2 9.4 14.8 75.9] 70.3 61.1
4 ~ 5 - 4.8 - 9.8 15.7]  25.9 14.6] -4 13.7 75.6 71.1 60.8|
5~ 6 - 24.3 7.0 1.1 25.7 33.3 27.8 10..0 17.5 61.1 40.0) 42.1
6 ~ 7 - 24.7| 17.5 16.7 32.1 19.0 14.6] 8.6 28.6 68.8 34.6 34.9
7~ 8 12.2 37.5 31.5 9.8 41.1 25.9 4.9 5.4 22.2] 73.2 16.1 20.4]
8~ 9 45.6 51.4 49.2] 26.3 35.1 28,6 3.5 « 81 14.3 24.6] 5.4 7.9
9 ~ 10 64.4 68.5 68.3 13.3 17.8 16.7 4.4 ° 55 5.0 17.8] 8.2 10.0
10 ~ 11 65.0 82.1 81.4 28.3 15.4 10.2 1.7 2.6 5.1 5.0 - 3.4
11 ~ 12 68.2| 86.3] 88.5 20.5 9.6 1.6 6.8 2.7 8.2 4.5 1.4 1.6
12 ~ 13 80.3 88.0) 93.0 15.2 10.8] 5.6 - —| 1.4 4.5 1.2 -
13 ~ 14 86.2 93.9| 100.0 9.2 6.1 = 3.1 - - 1.5 - -
14 ~ 15 98.7 97.7| 100.0 1.3 2.3 - - - = - - -
15 ~ 16 100.0] 100.0] 100.0 - - - - - = —| - -
16 ~ 17 100.0| 100.0 - - - - —| - - —| - -
17 ~ 18 100.0| 100.0| - — - - —| =] - - - -
18 ~ 19 100.0 - - - - - - —| - - - =
19 ~ 20 100.0] - - - - - - - - - - -
> el 50.6 47.9] 48.4 10.5 15.8 13.2 4.5 4.9 9.2 34.4 31.4 29.2
Rveras o 479 asq 108 158 132 a3 a9 0 e . :

Table 28. HASMEDOREIC X > THREL L HLOBMHK~2

Relation of branch knot to conditions of log face at each

\HED 7 Il NISHIKAWA
=4
. (a) (b (e) (@)
BB BB LA | th A | TREA | LEA | A | TEA | LA | REA | THEA| LEA | FEA | TER
D | T | cC|'D | 1T [c|7¢c| 1T |D|D]|I1 C
(mm)
~ 5 27.2 30.4f 29.3] 12.6] 13.8 5.9 3.9 5.8 9.2 56.3 50.0 55.6
6 ~ 10 41.8) 41.4f 51.3 15.2 17.6 15.2 4.3 6.7 10.5| 38.7 34.2 23.0
11 ~ 15 54.9] 58.2 60.5 8.6 16.9] 17.4 4.7 3.3 7.2 31.8 21.6 14.9
16 ~ 20 68.2| 82.4| 84.6 5.3 6.6 15.4 5.3 - - 21.2 11.0 -
21 ~ 25 85.7| 100.0] 50.C - - - - -| 50.0 14.3 - -
26 ~ 30 80.0 - - 10.0] - - 10.0 - - - - -
31 ~ 35 - - - - - - - - - = - -
36 ~ 40 100.0, = - - - - - - - - - -
4] ~ 45 - - - - - - - - - - - -
¥ 9 50.6f 47.9] 48.4 10.5/ 15.8 13.2 4.5 4.9 9.2 34.4 31.4 29.2
Averag . : . . . . . . . . . .

FAAEDIREE Conditions of log face: (a) #i # #|& H Visible knot.
(b) MIMBH Y x5 Uneven.
(¢) M KRB Y & 5 Slightly flat.
(d) & < ¥ if Completely flat.
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DIEE (MEEED R 5 R OREE -~ 0 HE)

height in tree, on different breast-height diameter classes.

i ¥  YOSHINO
(a) (b) (e) (d)
EREAR | hEA | TREA | EBK | 1Bk | TBA | EBA | #BK | TRAR | LBA | #8K | TEXR
D 1 C D I C D 1 C D 1 (¢}
- - - - - - - - - 100.0| 100.0| 96.0
—| - - 2.4 - 4,2 4.8 2.0 4.2 90.5 98.0 91.7
- - - 1.8 1.5 - 8.8 3.0 3.1 89.5 95. 95 96.9
- - - 8.7 1.8 5.1 10.9 3.6 10.3 80.4 94,5 84.6
—| 1.9 - 10.0 3.8 - 11.7 - 18.8 78.3] 92.3 81.3
2.3 4.(5 = 13.6) 2.0 3.1 25.0 8.0 21.9 59.1 86.0] 71.9
1.5 1.5 2.9 23.1 4.4 14.7 21.5 2.9 8.8 53.8| 91.2 73.5
2.2 9.0 6.7 17.8 6.0 16.7 13.3 6.0 10.0| 66.7 79.1 66.7
1.8 8.6 2.4 23.2 9.9 19.5 10.7 4.9 17.1 62.5 76.5) 61.0
7.1 4.4 - 21.4 23.5 21.1 7.1 2.9 2.6 64.3 67.6] 76.3
6.0 19.2 2.4 32.8| 19.2 21.4 13.4 4,1 4.8 47.8 57.5 71.4
9.6 17.8] 21.1 26.9 17.8 18.4 9.6 1.4 15.8] 53.8 61.6 44.7
42.9| 30. 4 29.7 22.4 21.5 27.0] - 8.9 5.4 34.7 39.2 37.8
26.9 39.1 39.5 25.0 21.7 23.7 3.8 2.9 10.5] 44,2 36.2, 26.3
46.0 45.3 78.8 19.0 29.3 3.0 3.2 4.0 - 30.2 20.0| 18.2
46.9 52.8 71.4 18.8 17.0 - 3.1 1.9 14.3 31.3 28.3 14.3
74.3 60.5 - 5.7 16.3 - - 2.3 - 20.0 20.9 -
55.5 77.8 - 22.2 11.1 - - - - 22.2 11.1 -
14.8 18.0 13.4 17.0 12.9] 12.6 9.1 3.6 9.4 58.7 65.2 64.4
OFE (MEERDRR 5 HEAROERB~> D)
knot diameter class, on different breast-height diameter classes.
&H B  YOSHINO
(a)d (b) (c¢) vd)d
EREA | hEA | TEA | LRBAR | PEA | TRA | LBA | PEA | TEA | LBA | 98Kk | TEA
D I C D 1 C D 1 C D 1 C
0.6 0.4 - 1.8 2.8 1.1 1.8 1.2 4.5 95.9 94.8 94.3
4.0 6.8 3.8 8.9 8.1 7.5 9.8 4.3 9.2 77.3] 80.3] 79.6
6.8 15.4 16.1 23.3 20.1 23.2 14.2 6.1 14.3 55.3] 58.4 46.4
22.6 45.6 44.9 33.6 32.8 26.5 14.6] 4.8 12.2 28.9 16.8 16.3
55.6 80.4 61.5 34.9 17.6 26.9| 3.2 - 3.8 6.3 2.0 7.7
85.7 93.3 75.0) 10.7 6.7 25.0f - -] - - -
100.0} 100.0 100.0 - - - - - - - - —
14.8 18.0 13.4 17.0 12.5 12.6) 9.1 3.6 9.4 58.7 65.5 64.4
* Condition of log face. **  Diameter class of branch knot.

D : Dominant tree.
I : Intermediate tree.
C : Codominant tree.
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Table 27. -5-3% (Continued)
\SEP~ Y % NAKOSO
*
BE (a) (b) Ce) (a)
BEBDEE gk | ik | T | LA | Ak | TREA | LA | A | TEA | LA | Rk | TEA
8 D 1 C D I C D I C D I C
tree (m)
~ 1 - - - - - - - - - 100.0 100.0| 100.0
1~ 2 - 1.5 - 3.2 2.9 - 9.7 5.9 12.9 87.1 89.7 87.1
2~ 3 4.7 - - 4,7 4.3 2.5 7.0 10.0 17.5] 83.7 85.7 80.0
3 ~ 4 5.6 1.1 5.9 5.6 2.9 2.9 8.3 6.9 14.7 80.6 89.7 76.5
4 ~ 5 4.8 - 3.2 16.7 13.7 3.2 9.5 13.7 3.2 69.0| 72.6) 90.3|
5~ 6 13.9] 4.2 16.1 8.3 14'.1 9.7 5.6 15.5 6.5 72.2 66.2 67.7
6 ~ 7 10. 8] 5.4 11.4 10.8 17.6 14.3 10.8 27.0 11.4 67.6 50.0] 62.9|
7 ~ 8 27.3 5.4 10.8 12.1 29.7 24.3] 6.1 12.2] 16.2] 54.5 52.7 48.6
8 ~ 9 22.2 16.7 25.0 11.1 23.1 16.7 - 15.4 12.5 66.7 44,9 45.8
9 ~ 10 38.7 24.3] 38.9 16.1 23.0 19.4 16.1 14.9 8.3 29.0 37.8 33. 3]
10 ~ 11 45.9| 40. 2] 69. 8| 27.0 32.9 18.6| - 6.1 4.7 27.0 20.7 7.0
11 ~ 12 42,9 43.4 78.9 17.1 27.7 10. 5] 2.9 3.6 - 37.1 25.3] 10.5
12 ~ 13 50.0 58.8| 82.9 28.6 26.3 4.9 - 1.3 - 21.4 13.8] 12,2
13 ~ 14 59.5 65.0| 75.8 21.6 21.7 15,2 - 1.7 3.0 18.9 11.7 6.1
14 ~ 15 59.5 79.2 87.5 13.5 15.6] 7.5 5.4 1.3 - 21.6 3.9 5.0
15 ~ 16 63.6 79.2] 100.0 . 25.0] 12.5 - 2.3 - - 9.1 8.3 -
16 ~ 17 73.0| 83.7 - 10.8 9.3 - 2.7 1.2] - 13.5 5.8 -
17 ~ 18 77.8 70.6 - 11.1 17.6 - - - - 11.1 11.8] -
18 ~ 19 - - - - - - - - - - - -
19 ~ 20 - - - - - - - - - - =
F # 32.3 31.5 36.6 14.2] 16.7 10.2] 4.9 8.0 7.4 48. 6| 43. 8] 45,9
Average . . . . . ) . . . . ) .
Table 28. -2-3% (Continued)
m m sk NAKOSO
=t
*
BE (a) (b) (c) @
Hi DR EREA | REA | TREA | LEA | HEA | TEA| LBA | HEA| FEA | LEBA| PEA | TEA
D 1 C D I C D I C D I C
(mm)
~ 5 - 1.5 10. 2] 1.2 6.5 8.2 2.4 1.5 2.0 96.4 90. 5| 79.6
6 ~ 10 10.8 9.4 13.7 14.6 14.8 " 9.6 3.8 7.7 6.8 70.7 68.0 69.9|
11 ~ 15 23.1 22.6 34.1 13.8| 21.2] 11.4 9.2 10.8 10. 2] 53.8 45,5 44,3
16 ~ 20 37.4 49.0 55.3] 20.2] 25.5 12.9| 6.1 12.0] 6.8 36.4 13.5 25.0]
21 ~ 25 64.6 69.0 67.5 21.5 17.4 5.0 5.1 7.7 10.0) 8.9 5.8 17.5
26 ~ 30 79.5 86.7 94.4 18.2 5.0 5.6 2.3 5.0 - - 3.3 -
31 ~ 35 87.5 100.0f 100.0 8.3 - - - - - 4.2 - -
36 ~ 40 100.0| 83. 3] - - 16.7 - - - - - - -
41 ~ 45 100.0| 100.0| - - - - - - - - - -
¥ &) 32. 3] 31.5 36.5 14,2 16.7 10.3] '4 9 8.0 7.4 48.6] 43.8 45.9|
 Averags . . . . . . ) . . )

FASEDIREE Conditions of log face :

(a) & # #& W Visible knot.
(b) M Y x5 Uneven.
(c) MMAEDY x5 Slightly flat. -

(d) £ < 3 & Completely flat.
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(53 2 OBI
(a) (b) (c) (d)

LEA | A | FEA | LEA | hEA | FTREA | LBk | hEA | THEA | LEA | PEL | FEA

D C D I C D I C D I C
3.6 - - 3.6 2.9 6.9 3.6 2.9 - 89.3]  94.3 93.1
11.6 18.6 24.6 46.5 37.2 14.0 7.0 2.3 10.5 34.9| 41,9 50.9
21.6| 32.8 27.7 54.1 50.0) 36.2 5.4 1.6 8.5 18.9 15.6 27.7
31.0] 20.7] 31.6 34.5 34.5 14.0 3.4 5.2 1.8 31.0 39.7 52.6
35.9] 29.7] 37.7 41.0] . 37.5 18.0 7.7 6.3 4.9 15.4]  26.6 39.3
33.3 36.7 42.9 51.5 34.7 10.7 3.0l 6.1 5.4 12.1 22.4 41.1
34.2 45.5 51.5] 50.0) 28.8 10.3] 2.6 4.5 2.9 13.2 21.2 35.3
54.8 56.5 49.1 25.8 23.9 17.0] 3.2 4.3 1.9 16.1 15.2 32.1
29.4 64.6 41.1 52.9 21.5 24.7 5.9 1.5 4.1 11.8 12.3 30.1
55.0 56.1 70.4 20.0 21.1 18.5 5.0 7.0 - 20.0 15.8 11.1
65.8 72.1 63.5] 18.4 13.1 20.6 5.3 1.6 4.8 10.5 13.1 11.1
77.1 81.0 77.5 22.9 9.5 15.0] - 2.4 2.5 - 7.1 5.0
85.0) 83.3 77.1 10.0| 4.8 5.7 - 2.4 8.6 5.0 9.5 8.6
100.0 57.1 100.0 - 14.3] - - 14.3 - - 14.3 -
42,9 46.5) 46.7 33.1 25.9 16.7 4.0 3.9 4.3 20.0 23.7 32.3

Bk & OBI
(a) (b) (¢) (d)

EEAR | REA | TEA | EBAR | hEAR | TEA | LEAR | PEA | TEA | LB | FEK| TBA

D I C D I C D 1 C D I C
- - 1.9 19.1 11.0 11.9 6.4 3.4 2.5 74.5 85.6 83.8
10.5 12. 5] 15.2 37.2 37.5 29.5 11.6] 11.6 8.9 40.7 38.4 46.4
27.9 26.8 40.6 54.4 55.7 30.7 2.9 2.1 6.9 14.7 15.4 21.8
37.5|  59.8] 71.2]  49.0f 31.1 17.6 3.1 4.1 2.4 10.4| 4.9 8.8
61.00 78.4 81.8] 32.5 19.8 10.6 1.3 1.7 2.9 5.2 - 4.8
92.5  82.0 92.7 7.5 14.8 - - 1.6 3.6 - 1.6 3.6
92.0 94,9 88.9 8.0 S.1 3.7 - - 3.7 - - 3.7
100.0|  100.0| 100.0 - - - - - - - ~ -
42,9 46.5 46.7 33.1 25.9] 16.7 4.0 3.9 4.3 20.0| 23.7 32.3

* Condition of log face.

D : Dominant tree.

I : Intermediate tree.

C : Codominant tree.

**  Diameter class of branch knot.
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Table 29.

ALK EDORIEIZ X > THE L EiK D

Relation of branch knot to conditions of log face at

\BED 7 JIl NISHIKAWA
igg*
(a) (b) (e) (d)
L D
Height in M A% M A% M A\ M v
tree (m)
~ 1 - - - - - - 100.0 100.0
1~ 2 - - - 1.9 2.6 1.9 97.3 96.0
2~ 3 - - 6.8 14.0 6.8 10.0 86.2 76.0
3~ 4 - - 11.6 27.2 4.0 13.6 83.7 59.0
4~ 5 2.9 1.8 14.7 18.5 8.8 7.4 73.5 72.2
5~ 6 15.6 12.2 21.8 20.4 12.5 - 16.3 50.0 51.0
6~ 7 22.2 20.7 28.8 15.0 11.1 15.0 37.7 49.0
7~ 8 21.8 38.0 25.0 23.8 9.3 7.1 43.7 30.9
8~ 9 47.6 62.0 28.5 32.0 9.5 2.0 14.2 4.0
9 ~ 10 65.7 76.0 17.1 16.0 2.9 2.0 14.3 6.0
10 ~ 11 81.6 82.1 18.4 12.5 - 1.8 - 3.6
1~ 12 83.3 8.4 8.3 9.3 8.3 2.3 - -
12 ~ 13 78.7 90.2 14.9 9.8 - - 6.4 -
13 ~ 14 95.2 9.3 2.4 6.5 - 3.2 2.4 -
14 ~ 15 100.0 100.0 - - - - - -
15 ~ 16 - - - - - - - -
16 ~ 17 - - - - - - - -
17 ~ 18 - - - - - - - -
o9
Average 49.6 51.2 12.2 12.1 4.5 4.8 33.7 31.8
Table 30. FLASEORIEIC K > THRLHiED
Relation of branch knot to conditions of log face at
\HES~— ] JIl NISHIKAWA
ﬁg*
(a) (b) (c) (d)
kK|
HROBR v M v M v M v
(mm)
~ 5 28.8 34.8 7.4 11.8 7.4 3.9 56.2 49.3
6 ~ 10 47.9 48.1 15.9 14.1 3.4 5.6 32.6 32.0
11 ~ 15 60.3 53.9 12.1 12.0 4.7 5.2 22.7 28.6
16 ~ 20 81.8 73.6 3.0 8.4 - 2.1 15.1 15.7
21 ~ 25 100.0 74.9 - - - 8.3 - 16.6
26 ~ 30 - 100.0 - - - - - -
31 ~ 35 - - - - - - - -
36 ~ 40 - - - - - - - -
r B
Average 49.6 51.2 12.2 12.1 4.5 4.8 33.7 31.8

SRS E DIREE Conditions of log face :

* Condition of log face.

(a) & # #& HH Visible knot.

(b) M{B Y x5 Uneven.

(c) MMAHAD x 5 Slightly flat.

(d) £ <& 3 & Completely flat.

**  Diameter class of branch knot.
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H EE_ODEE (BOM, VHALRDOHE)

each height in tree, on different stand sides.

=5 B  YOSHINO
(a) (b) (c) (d)
M A% M M
- - - - - - 100.0 100.0
- - - 2.9 - 5.9 100.0 91.2
- - 3.0 - 6.1 4.9 90.9 95.1
- - - 7.1 6.3 7.1 93.8 85.7
= - 6.1 6.3 6.1 9.4 87.9 81.3
- 2.5 2.9 12.5 14.3 20.0 80.0 65.0
- 4.4 7.3 17.8 9.8 20.0 82.9 57.8
- 6.7 6.7 20.0 13.3 8.9 80.0 64.4
- 6.3 10.8 22.9 13.5 6.3 75.7 64.6
- 7.5 9.1 35.0 9.1 7.5 81.8 47.5
4.7 13.3 14.0 26.7 4.7 6.7 76.7 53.3
11.6 20.5 23.3 31.8 4.7 2.3 60.5 45.5
21.9 34.0 28.1 20.0 3.1 6.0 46.9 40.0
21.4 38.2 28.6 23.6 2.4 5.5 47.6 32.7
39.5 62.8 34.9 16.3 - 4.7 25.6 14.0
41,7 53.6 20.8 14.3 4,2 3.6 33.3 28.6
57.1 80.0 9.5 10.0 - - 33.3 10.0
71.4 66.7 28.6 - - - - 33.0
11.6 18.5 13.3 16.7 5.9 7.3 69.1 57.1
BIERODEEE (BOM, VEL~DDLE)
each knot diameter class, on different stand sides.
£ ¥  YOSHINO
(a) (b) (c) (d)
M v M

- - 0.7 4.1 0.7 4.1 98.6 90.2
4.0 5.2 9.4 6.4 5.4 8.2 80.7 80.3
14.9 16.3 21.6 25.5 9.0 12.1 54.5 46.1
27.5 22.9 41.2 38.1 15.7 7.6 15.7 22.0
72.0 65.2 20.0 28.3 4.0 - 4.0 6.5
100.0 90.1 - 9.5 - - - .
- 100.0 - = - - - -
- - = - - - - 100.0
11.6 18.5 13.3 16.7 | 5.9 7.3 69.1 57.1
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Table 29. -2-35% (Continued)

% n % NAKOSO
R
(a) (b) (¢)H (d)
Hy_F@ o&
Height in M v M v M v M v
tree (m)
~ 1 - - - - - - 100.0 100.0
1~ 2 - - 3.1 2.9 21.9 5.7 75.0 91.4
2~ 3 - - - 5.1 3.2 17.9 9.8 76.9
3~ 4 3.6 4.3 7.1 - 7.1 13.0 82.1 82.6
4~ 5 - 2.9 7.5 14.7 10.0 8.8 82.5 73.5
5~ 6 14.3 13.5 11.4 13.5 2.9 13.5 71.4 59.5
6~ 7 4.0 6.5 12.0 19.6 24.0 10.9 60.0 63.0
7 ~ 8 11.9 11.9 28.6 26.2 11.9 14.3 47.6 47.6
8~ 9 20.5 26.2 25.0 14.3 11.4 9.5 43.2 5.0
9 ~ 10 33.3 29.3 16.7 24.4 13.9 9.8 36.1 36.6
10 ~ 11 50.0 55.8 25.0 32.6 5.0 4.7 20.0 7.0
11~ 12 47.6 51.2 14.3 26.8 4.8 2.4 33.3 19.5
12 ~ 13 44.2 74.4 25.6 16.3 - - 30.2 9.3
13 ~ 14 63.9 64.3 22.2 21.4 - 4.8 13.9 9.5
14 ~ 15 69.8 86.4 14.0 9.1 4.7 2.3 11.6 2.3
15 ~ 16 7.7 77.1 16.1 20.0 - 2.9 16.1 -
16 ~ 17 80.0 86.1 10.0 5.6 - 5.6 10.0 2.8
17 ~ 18 83.3 100.0 16.7 - - - - -
Kverass 32.4 35.7 15.3 15.1 7.0 7.5 45.3 41.7
Table 30. 23% (Continued)
\ B~ Y %  NAKOSO
1= %k
R (a) (b () @
préazss
HR O M % M v M v M v
(mm)
~ 5 2.4 4.8 6.0 3.6 3.6 2.4 88.0 89.3
6 ~ 10 8.9 9.6 14.6 15.3 7.0 7.0 69.6 68.2
11~ 15 22.8 31.7 18.4 15.9 12.5 9.1 46.3 43.3
16 ~ 20 52.0 47.1 22.0 24.3 7.3 11.0 18.7 17.6
21 ~ 25 82.8 64.5 10.9 18.4 1.6 10.5 4.7 6.6
2% ~ 30 80.0 88.1 16.0 7.1 4.0 = . 4.8
31 ~ 35 87.5 94.4 12.5 - - - - 5.6
36 ~ 40 100.0 100.0 = - - - - -
Averags 32.4 36.2 15.3 15.1 7.0 7.6 45.3 42.3

SLASEDIREE Conditions of log face: (a) #i # & H Visible knot.

* Condition of log face.

(b) MMBA Y x5 Uneven.
(e¢) MMAREAD & 9 Slightly flat.
(d) & < ¥ & Completly flat.

*¥  Diameter class of branch knot.
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Bk B OBI
(a) (b) (c) (d
M A% M M \Y% A%

- 4.2 - 4.2 - 4.2 100.0 87.5
3.7 36.8 48.1 18.4 3.7 2.6 44,4 42.1
7.1 51.3 78.6 28.2 3.6 2.6 10.7 17.9
15.2 44 .4 36.4 13.9 3.0 2.8 45.5 38.9

23.1 42.0 35.9 26.0 7.7 8.0 33.3 24.0
26.2 47.6 42.9 21.4 4.8 7.1 26.2 23.8
37.8 59.5 29.7 14.3 2.7 2.4 29.7 23.8
46.7 54.3 26.7 25.7 - 5.7 26.7 14.3
44.0 48.9 34.1 25.5 2.4 - 19.5 25.5
80.0 59.5 11.4 24.3 - 5.4 8.6 10.8
72.2 61.5 19.4 28.2 5.6 - 2.8 10.3
80.0 77.4 16.7 19.4 - 3.2 3.3 -
71.4 86.2 14.3 - 7.1 6.9 7.1 6.9
71.4 100.0 - - 14.3 - 14.3 -
40.8 52.5 30.4 20.0 3.5 38.3 25.3 23.6
. S B OBI
(a) (b (e) (d)
M v M M \Y% \%

1.3 1.2 11.8 14.6 3.9 2.4 82.9 81.7
19.1 15.3 35.3 40.0 5.9 9.4 39.7 35.3
28.9 32.3 46.1 46.8 5.3 4.8 19.7 16.1
52.4 65.3 44.0 20.0 2.4 6.7 1.2 8.0
67.1 83.1 28.0 10.8 - 1.5 4.9 4.6
82.8 94.8 10.3 3.4 6.9 - - 1.7
91.7 100.0 8.3 — - - - -

100.0 - — - - — — —
40.8 52.5 30.4 20.0 3.5 3.8 25.3 23.6
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L OBFRIIE, BOFARDOIZEZERIZTIELALERDLRARN,
V. sMEICHODNZE

EAARDBECL - T, BO2D 17Tnm BEOHMECHSbNS HioE b L, KBTS
HitE DB b bhnic LB L TR T, BEICH L RBAROARIITE)IEH 84 4, FEEM 374,
DIFERE 32 &%, BRIEFER 32 AT, PAZE L7BAIHE R 1m, FHERBO S OBl 7 © 24) 0¥
i FE L BLOH D DIEEE DI LI Table 31 D& BV TH %,

Table 81. IEAKREY ICX - THELCEMAHESR F&R1m)
Number of unit cuttings (27X1,000 mm?) studied by sawing method I.

Hb_EEOFEH #t 0 2 B o BB B (») Distance from pith (mm) & &
Height in
tree 17 ‘ 34 . 51 | 68 | 85 102 119 Total
m)
COW Jil NISHIKAWA
~ 1 120 124 104 68 36 20 4 476
|~ 2 132 124 9% 56 24 8 - 440
2~ 3 132 120 92 56 28 8 - 436
3~ 4 136 132 115 60 24 4 - 471
i~ 5 136 136 104 64 20 4 - 464
5~ 6 136 136 92 32 8 - - 404
6 ~ 7 136 124 88 32 8 - - 398
7~ 8 132 124 9% 36 4 - - 392
8~ 9 100 91 63 16 - - - 270"
9 ~ 10 100 80 28 16 - - - 224
10 ~ 11 % 64 32 12 - - - 204
11~ 12 100 76 28 8 - - - 212
12 ~ 13 28 24 20 - —~ - - 72
13 ~ 14 28 24 8 - - - - 60
14 ~ 15 28 20 - - - - - 48
15 ~ 16 28 16 - - - - - 44
A =
& & 1,568 1,415 966 456 152 44 4| 4,605
Total
&= 2  YOSHINO
~ 1 80 124 144 132 108 40 20 648
| ~ 2 84 116 144 128 % 36 16 620
2~ 3 72 132 144 136 9 40 16 636
3~ 4 100 144 144 140 104 44 16 692
41~ 5 100 148 148 124 56 16 - 592
5~ 6 64 144 148 124 56 16 - 552
6~ 7 68 144 148 124 56 S 556
7~ 8 124 148 148 124 56 16 - 616
8~ 9 124 ©148 148 108 16 4 - 548
9 ~ 10 84 140 144 104 16 4 - 492
10 ~ 11- 9% 124 144 100 16 4 - 484
11~ 12 104 148 144 108 16 4 - 524
12 ~ 13 136 148 120 44 4 - - 452
13 ~ 14 104 144 116 44 4 - - 412
14 ~ 15 100 136 108 28 4 - - 376
15 ~ 16 128 132 88 32 4 - - 384
G 1,568 2,222 2,180 1,600 708 20| 68 8,584
Total
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Table 31. 2-3% (Continued)
b =) | L » B O I Bt (7)) Distance from pith (mm) & =
Height in
tree 17 | 34 | 51 | 68 | 85 | 102 | 119 | 136 l 153 | Total
(m)
il sk  NAKOSO
~ 1 128 124 120 116 92 56 12 8 - 656
1~ 2 128 128 124 120 92 56 16 8 - 672
2~ 3 128 128 124 124 92 56 16 8 - 676
3~ 4 128 128 124 124 92 56 16 8 - 676
4~ 5 128 128 124 124 60 16 8 - - 588
5~ 6 128 128 120 116 60 16 8 - - 576
6 ~ 7 128 128 120 116 60 16 8 - - 576
7~ 8 128 128 124 120 60 16 8 - - 584
8~ 9 128 128 120 88 36 12 4 - - 516
9 ~ 10 128 128 120 88 36 12 4 - - 516
10 ~ 11 128 128 120 88 36 12 4 - - 516
11~ 12 128 128 124 92 36 12 4 - - 524
12 ~ 13 124 124 116 48 8 4 - - - 424
13 ~ 14 124 124 112 48 8 4 - - - 420
14 ~ 15 124 120 100 48 8 4 - - - 404
15 ~ 16 124 120 104 48 8 4 - - - 404
16 ~ 17 72 72 32 8 4 - - - - 260
17 ~ 18 72 60 32 8 4 - - - - 176
18 ~ 19 72 56 32 8 4 - - - - 172
19 ~ 20 68 44 24 8 4 - - - - 148
P =
= R —_
Total 2,316 | 2,252 | 2,016 | 1,536 8C0O 352 108 32 9,412
S B OBI
~ 1 44 88 112 120 124 116 100 56 | 24 784
1 ~ 2 24 60 88 112 112 104 9% 48| 16 660
2~ 3 48 64 92 120 112 104 % 48| 16 700
3~ 4 76 100 112 128 124 116 100 60| 20 836
4~ 5 92 128 128 124 116 76 20 - - 684
5~ 6 64 108 128 124 116 72 20 - - 632
6 ~ 7 80 108 124 124 116 68 20 - - 640
7~ 8 % 116 120 124 116 72 20 - - 664
8~ 9 88 104 108 108 72 16 -~ - - 496
9 ~ 10 64 92 108 104 68 16 - - - 452
10 ~ 11 64 9% 104 100 68 16 - - - 448
11 ~ 12 84 104 100 9% 68 16 - - - 468
Py -;‘.I-
= A
Total 824 | 1,168 | 1,324 | 1,384 | 1,212 792 472 | 212| 76 7,464

1. &5 O ¥

(1) BLLHS OFEREL Hiokk

FEEMIHT O BATH I 3017 5 FHiEL (n) LBL2 0 OBl () L OB%E L L» T Fig. 36 1L

bols 8

i (n) OEKMEZ, ), EFEHCBNTIE, BO»5 O »=17mm OB H5bH TN
0% 7%, sRIEEMTIE, FoEKER r=84mm OMEIHL bR THRY, ThHDOLOTRE,
DEKREIRLOERMISDEEIC BHLTWT, r=34mm OHIEH r=17mm OAEL Y BSMICE
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Fig. 36 HEMMICRITS 7 L r L OB%
Relation between distance from pith () and
number of knots on unit cutting (27X1,000mm?2)(7n).

DENGEEL T2z itk b DL s
bbhd, ZhbofiBizksnwTit, *
O T n=4.5~5.5 D b\ IFic TE
L, FHLTE.0RBEOEEZ L 5 TS
ZriE, Bicon TR E
BYTHB, 2D r=17~34mm % Z %
3L, B () RAKCES LIS
205, OB ORBHEER S~
ELLRR-TW5, ZOREEKEN
MO 5L, BEIEMTR r=
34mm ETX 2 OPIIRLRBETH
YV, ThEZz3lni3aML, r=85
mmfBETIRER/MEIZ - L, ZHEL
LErBEIILTL iz L AZELWE
Lzl Sian, ik, THEMTRE,
)M L R @R LR TRE T 5
2 EDRIEWTFRO 7I2BNTH )
EME I bEb-THY, r=120mmft
ETRIEE/MECTz - L, ThP k7
BWIMLTH, iz AVELWE LR

L &R ZIREMTIX, MiELZL 5, r=34mm Tr DEKREEZ LH L, 7=34~102mm D
BT, r O L Cn g iEFERICB L, 20%, r=136mm DOHTE % Tit 7 ORIz 0088
ﬁk&éoit,:@r=M~B&mn®HﬁK£wTﬂ,nﬁEm»Eﬁﬁﬁm(%&T,#&Dk%
WEE L 5 T3, BRIEEMICEW TS, 7=34mm Tz DEAELX L L, r=51~136mm DT,
7 DI I2O LT 2 REREICED LT 381 IERETH 55 Thb oMEB Y TiE, 7k
REMEVELSREREEZLDL, »2, TOPLREIPRIPZONT, ZhbdOEMMDS BT
BROUREWEZ L > TELTRY, 7=136 mm 2225 & ZOBRV BRI E b iciEiBic 25,
r=34~51mmOEHET, 7 OEIMC T2V T % 7 OB HIE r=10mm 72V LT, BIEHTL.2, &
FREM 0.8, ZIKREERS 0.4, BRIEEERS 0.2 Th b, HEHM <2 n OB RIZEIZE LWERRHL LN S,
B (n) ERLPE DM (7 L OBREMEOFMR2ICL BT Table 32 iZLdT, Zhic
I, nO7iZlcn T BHMROOEZEEFTHTH B, T05b, VHEIBT 3 7 538K T
MHEIZBIT % 2 3R/ THY, L, REERBNTXZAL OFEMALILE LD LTEY, IO

i,
(

BEMM RO &{Ebb R,
2) MEOHNEH Y Ok

EMEDOIRIL 27 KELWHE, 7 DLANWC L 3EHMEOEEDOBLANENEL T, KHHED LR

(10cm) Hich OH% n=

2r

L 5100 23k, cnl 7 L OBMEE Fig. 37 CLvdo ZOREHNLT

T, BAHTEIED 72 ) OEEE r=50mm BEE OWM T £ TIRAERM L bzl A LERBICERL,
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Table 32. #hl2b DR () LBEAMEOFHER () CFALOHED
Relation between distance from pith (#) and number of knots on

unit cutting (27X1,000 mm?) (n) at different stand sides.

mors % )il NISHIKAWA & 8 YOSHINO

Distance

from pith M A\ L R M A\ L R

(mm)
17 4.38 5.68 4.91 4.72 5.16 5.56 5.54 4.91
34 3.56 5.56 4.64 4.52 4.68 5.49 5.22 4,68
51 1.78 3.40 2.70 2.36 2.91 4.18 3.75 3.29
68 0.69 1.35 0.81 0.64 1.67 2.59 2.22 1.97
85 0.05 0.31 0.02 - 0.71 1.37 1.01 1.08
102 - 0.36 - - 0.18 0.93 0.67 0.63
*19 - - - - - 0.24 0.24 0.13
136 - - - - - 0.25 0.25 -
153 - - - - - - - -

! 7 * NAKOSO 3 JE OBI

Distance

from pith M \% L R M \% L R

(mm)
17 4.71 5.52 4.79 5.17 4.82 4.98 4.58 4.40
34 4.84 6.11 5.10 5.71 4.89 5.70 5.18 5.15
51 3.90 5.59 4.41 5.05 4,37 5.64 4.82 4.72
68 - 2.33 4.24 3.06 3.49 3.83 5.23 4.35 4.29
85 1.59 2.94 1.92 2.23 3.25 4.63 3.86 3.79
102 0.82 1.95 1.16 1.35 2.29 4.47 3.44 3.06
119 0.67 1.33 0.56 1.00 1.48 4.38 3.05 2.18
136 0.63 1.25 0.63 0.13 0.69 4.34 2.66 1.74
153 - - - - 0.32 4.58 2.32 1.79

r RZhPERE 72 35 Tl 1600 : I .
3 —o— Dsiikawa
THEARLDbND . £ r=50mm eport 2)
~©= YosHINO
BEOHE: TREEH~>DER o Puko
1200 —— n
EEDH TSV, A EOME 081

TIX, HEREE O WEARIDO L D .

¥ -2x100 DR L DSVl j: 800
LYVBRBLEBLTWS, ZDX5%
4 Fig. 36 b b FHIEhB
LThHBNR, 20 r=50mm PO
ECIAERMIC L B ERIE DD T .

B,
- I e . S aipin ettt 20
Y x5 ThoTe, T34 5T 68 685 W02 19 16 155 mm

40

r
. M B
R, X100 &7 & OBREHM Fig. 37 Hiiieb OERE () L MAHTEE (10cm)
EOFRL DIz 525 L Table 33 EN ) oﬁﬁ&zirx 100
ZLdTESIRY, 2 X100 © 7 Relation between 7 and 7/27X100.

27
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Table 33. fla b OFERE () & BAMEE (10cm)

Relation between 7 and 7/27X100

gf‘[ﬁémé’é 7%  JII NISHIKAWA H % YOSHINO

Distance

from pith M A% L R M A% L R

(mm)
17 12.88 16.71 14.44 13.88 15.18 16.35 16.29 14.44
34 5.24 8.18 6.82 6.65 6.88 8.07 7.68 6.88
51 1.75 3.33 2.65 2.31 2.85 4.10 3.68 3.25
68 0.51 0.99 0.60 0.47 1.23 1.90 1.€3 1.45
85 0.03 0.18 0.01 0.Co 0.42 0.81 0.59 0.64
102 0.CO 0.18 0.Co 0.C0 0.09 0.46 0.33 0.31
119 - - - . - - 0.10 0.10 0.05
136 - - - - - - - -
153 : - - - e - - -

ZWTBEMHIC OV TiE, Table 32 OFEREMS LT, MR, £ME T2ERTHAL BRATHE
h. VHED 2erwo BEKT, MHMED S O2RE/NT, L, REEO DN, ZhbOHRliRE
Lz LT Lick s,

(3) MEERORRBHRADOEE>NDER

BROA 5 OBERE () LHEMHEOEK (n) & OBRE SFEMM N OIBHAROWEERERBC X - T
W#LT Fig. 38 iIK LT, TOfRND, RENLL, MBEROKE RREOLDIELER—D 7ic
BIFD #n OEEIKREL2Y, ZOFEMIFERE LIZEAETHS (IKEHMO r=50mm UTOMHE
BRI ET D)0

Eie, 7 & 2”—r><100 L DBRE WREEROEEOICHBL T Fig. 39 K Lo LIN, ZApb 7
OBzt B %xwo DEIMEEREORKEVERBOLDIZL XY REWER LV A2RLZE{L
TWBZEpR b, ZORFRLEAEMM L SFAKREME LT (JREHMD r=50mm LLTO
HMEEFS LT3,

I | s
YOSHINO

&d.
)

600

i |
NISHIKAWA |~
I

/,5{"— \!Q /B 3
R NAKOSO

400 \

—— & X

Dominant tree

L kN

. Intermediate tree
‘\‘\Q\ ; @ ICQJ.olrnimnt tree

17 34751 68 85 102 119 B6 155 mm 17 34 51 68 85 102 119 16 155 mm

200 N

[

——-

Fig. 38 MEERDOME~R il n & r LOEK

Relations of 7 to #, at various breast-height diameter classes.
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B ) OEL—-X100 FhL~DHE)

at different stand sides.

7 3 NAKOSO Bk JE OBI
M v L R M Y L R
13.85 16.24 14.09 15.21 14.18 14.65 13.47 12.94
7.12 8.99 7.50 8.40 7.19 8.38 7.62 7.57
3.82 5.48 4.32 4.95 4.28 5.53 4.73 4.63
1.71 3.12 2.25 2.57 2.82 3.85 3.20 3.15
0.94 1.73 1.13 1.31 1.91 2.72 2.27 2.23
0.28 0.96 " 0.57 ©0.42 1.12 2.19 1.69 1.50
0.23 0.56 '0.24 0.05 0.62 1.84 1.28 0.92
-1 " o0.46 0.23 - 0.25 1.60 0.98 0.64
- - - - 0.10 1.50 0.76 0.58
1600) 3
#® e & %
P 0B1 i YOSHINO
12 ) i)
b
80 \“ __‘:
R )
A\ A%
\) EXY
4.00) %\ “\\a\
KNS w5
3 ST 2
g i S
la
164
n %
NAKOSO
1200
80!
400 \
\o
T
17 34 51 68 85\\‘02 19 136 153 mm 1

Fig. 39 M%E&@%E&Omhtreé%xwotwﬁ%

Relations between 7 and 7/27X100, at various breast-height diameter classes.

(4) HEmEEXK

B L0 D OREHE (7) NOITEHHIE (1) b &® Fig. 40 Lo, Zhizkhid, &
EERBEICRT 5 1 OB, HEBO LR L LA 5T a A0S BT A EIAA L v, E,
7 ROBET 2 ANKIEEITHICHEB L T HARA LD bR S, ZOHEMEEEMMEbEEALED
LRV, HEBIC/WT S n OEBIZETORENRSODLA TV, — I EFO LRI b2 5
T RAHHETHERAAA LD BN E2, KRIEEM TR, B EFOENEE (BMEFE3mPIT) T 300
DB, To%KIH EROBICERR L, BE—EDER L IFEELALND, T, BlE
WHEEZDZENT, r BREWHEIIRYE 2 WL RB3EAXDELHTH B, A—0 LBERCE
3% n OFELDRE (r ROMEEBECT) i3, SKEEMPMOBEMMIC S X THERE/NE W I & 2
BThotz (r=17mm & 34mm OMEICKIT 5 B ERL # L OBRERE L TWE01IX, ZOHST
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SAZNEES
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2.00;[' _| - P
e | NISHIKAWA

0~ 23 45 6~ 89 1011 1~13 W15 1617 1819 m
i £ & o % B
Height in tree

Fig. 40 i E@ R0 5 DERE (r) ROOFHEE (2)

Relations between heights in tree and 7 at each 7.

» BRI L, WEORKEL LIEAKOBLSEREO b DL —H L AP scZ Lich 5L b
nLEZLNRB)

2. EHOBSHLIhEWNEME

(1) Bhd b OFERE L EHF T

E LI BAMEIZ 7o+ 5 EEMTE OER L 7 L OBIRE FEMM 0ic b 2T, Fig. 412l
b

Zhhd, FEMM L DESHEHORET r OEMCIEERFALICEILE LD LTS Z L BRLEDE
h5, f—0 riciont 3 ESHEOLRIE, 7=34mm ¥ TIRIEEMM & LELNES L, El~oD
ERLFRHTH B, 7Bk DREL 25 LBNEHIEART, HF, 7% SKEEHOHECHLD
HTHEY, r OEIMCHFIL CHEBRODERL LEWICKEL B -TNS,

(2) # kL EEHE

FH ER oI BV T AE L BMERIC W 2 EEMHEROLESL Fig. 42 CLwd, Th
ZEhud, EEHEOD D b3 BRIIEAERM L b EFOBMIMCHEFI L TERL TW5, St L
OFHIz BT BWEMEIX, SEMMTr 0RR-BHEEEATHWE 2L, F—o E&fiEIicRsT
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Fig. 41 #BLLA0 O () LEMOBMAMEDOH S bh 3R

Percentage of clear unit cuttings in relation to 7.

Fig. 42 W EFLEFHOHEMMEOS S b5 LR

Percentage of clear unit cuttings in relation to heights in tree.
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BEEMEOLERIT, oM EEIicRIT 3HB-OEMC, FERMICRIT 3 7 SOEEMERIC L 228
ESUTNBILITRS, Thi REIELT, FA—ol LB 51 5 AR <> DERE { 5T
HBl, B LEE O EFEMICRT 2 HBIRED 72 L, SKIEEMICET 3 BB/ T, B, 5k
EHMRZORBNREEZ L s TEELTWE Z ik,

(3) BOFP_ODOFE

FEMM RO r LEHHEOLRERL OBREZHROM, VHEIZSWTS &HT Fig. 43 kL,
R—o ricki) 2 EEHEOLTIX, MAMES V AMECRSI3L ) 2hickEbbbhTHY,
FRLAROMEIC BT 5 Z OLEOERL, » ORINCERR ZE—EEE LoT6 (B!, SEEH)
& T OBIMTHBILTHERT 6] (I3, SKIEEM) LBHLbbhic,

(%)
100 T

%t K
0Bl
50
w #® 0
&
£ B 100 T
ER A B ’
CI NAKOS |
= 0 > |
£ 3
5 . T
£ 5 ol— —
< b 100 .
5 I & ¥ I G
5 YOSHINO ;
[ —
&y 50 |
f=d -
g 1
& 0
100 i -
@ | :
NISHIKAWA :
50 ;
' | —0- M
| ——
O——7 3% 5T e 8 102 19 P61 am

Ir\
Fig. 48 L6 0l () LBOFNRO>DEMHEDOH S bh 5 Rk

Percentage of clear unit cuttings in relation to 7, at two stand sides.
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Z OB EBOEICIZIEHAIL THENT A EMRSEL P TH Y M EBImUTFTTEMLE 1, 2,
3EEOBFMICRVTIE, BRIEEMICIIT B NBEKAT, 5K, EB, WIEMOIET, W)IEHics
JBNBENCR TS, LAL, EBImULERILEM L4, 5BECAMTIE, NOEXKRY
REMICHE DR TH Y, BRIE, )il EEFEHOIET, EFEHONIRME > T 5,

FEHMICOWT, B ERE L N L OBREFAROHMEIIRSWTH LT, Fig. 64 (1)~(4)
LT, ThbizXiud, FEMM & bR EHERIC BT 5N OE VHE TRAT, MMETE
NTHY, L, RMAETIE, 121F, ThbOPHENREEL L YV ARRLEML TV, A ORM &R
Bizicnt 2 N OO, ), SHEHTIIER6 mUToOMBILEM L1 ~2E8FE0om
e BN T, HERIZIWT 2 NOBZHEBRA/NS K, ZhI VEW SRR L3 EE
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DOEWER (REM T4 FELUL, REEHMTIZ3BELL) T, #HEBO ERICZWT 5 No#Em
DRORIBBIZ R > TR I ERHREDO NS,
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TITTC  Dmes i3 M EBEHICKT 2FEAD, EH~RD HEICH S bW SBKEHROFHETL
HLTH 5, )

BFMAROMEIZIRT D Dnar 127!, FEHEM TIXVHEICEKRT, MHERZENTHY, L, R
HMESZIS OTEIREEZ & - TEEL TR Y, R LR & EK (V) @+ 5FH>HEoBEF
CHRILIEAE LD LTS, LhL, ZREM TR, MME®D Dnee BSR/MER S22, V. L,
ROBMED Dmaz 3072 VAL BLE LD L, Fi, BRIEEN TREMSOHMEICRT 5 Dnee
ML, —EOHEENL LD LR,

3. HHORS. BUVMEOEE

DY BERICRIT BHMUROHED S b, HK (N) OBEKERD b b5 HEOHEE & kOB
_RD2izdh &, Fig. 67 iI2L T,

Zhiz ki, FEHE L LER (V) OBREHEOHEE BB OHRARERIEL T, VHECED
fer s MMEIZER BIEY. LA L, VHEIICNORKRSbDLNBHEE, BB SR AREZEH LT
T )\IRERE 47.2%, HEFEEH 40.8%, JFEN 40.0%, BRIEFEHS 42.8% T, WFhb 50% DR OMET
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MMEIZE D725, VHEIRELEN., oM
MECER (V) oRbBH6bh55HER, B
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BVHMEIZ ST - TWBHEE X DR/l En,
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FROMEDOHEELZ L L »T Fig. 69 Lo
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FRLAROHEIC 1) 5 HIRFEE nERIC
K BRTHRY/IIN,

e, W), EE, WKENTIX, BE
BB/ S WK L VI Dnas
DHbbRBHEENRENPL , KIEEHT
ohldic, EREBOKE DO
EMHTEIC Dnas O b bhBHEN:
D72 oTNB, :

i, b BIEAICBIT 5 EAEED
RSO0 Hbbhhic® Fig. 70 i
Lo L7 Dnas OBEREKRIEH S
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Table34. HF EM M IC BT 30 b 5

Percentage of grade for knot on 10cm squares at

E 1= x Dominant trees
£ Grag::-: I a 7h & B4 1
(Superior small knot) Grade I (Small knot) Grgde m
N* % N % N
, 'EISHiKAW{!&l , 4 11.7 21 61.7 9
# E 4 8.5 23 48.9 20
“YOSHINO " . .
ZJN AKOSO;E 1 1.8 24 45.2 28
vﬁ OBI - s » , - - 1 6.2 15
T =] K Codominant trees
J: N gﬁ J} E‘.
N fi i3 1
(Supericirrag;a{l knot) Grade I (Small knot) Grade T
GON % N % N
W , A IR B - B
NISHIKAWA 4 100.0
Ei & 13 30.9 21 50.0 8
YOSHINO : : : .
NAKoSoﬁél. . 4 7.6 33 63.4 15
ORI e - - 16 37.2 27

i - - — -
*N : HEIEA$ Number of squares.

16~20, 21~25mmOHEFIZ Zh 21 33.8%, HEEH T 16~20mmic 31.4%, JJ3REH T21~25mm

IC 86.4%5 BRAEEERS T 26~30mm 12 89.1% TH Y, FHBEEOVL W iEKMD L DIg Y BERERDODH

bhAERERMIEIAE L, TOBWEICRT 5 Dox DHBEOERHERZHL B AERARSRLDBNS,
5. EAQHICIOT3AMBROER '

Db BEAICH BN BRKEE (D) LW, JIH0 BRI TASY™ (RHELETE 620
£, 196146 A 15 ) 12X 2SR e Table 34 12 LT, ZORE, FIEMTIZL/PE /B
HORBOAFITHEAM D 86.1% TH Y, TOMIW 14T, FEMMOI LT, LLBEALLT
BRL TSR EDLDTH ofe THIZTNWLT, HHEMERMOFKLRIT70.9%, WREH
13 63.5%, BRIEEEHTIE 30.9% (RIEEHS Tri /NSIC Y T 5 BEOAM AV T, £ 0REIHER
BEOVLWERBObDREL - TNEZLRHELLTHEY, WThOoBAEbLLbbAMILSLD
NIBKEE (Dnaz) 13, 1EE, 40mm T THEPH, WELEAFERADLL S 10X102m EH
RN TIE, HicBEToRIENE B, L185ThrILichks,

i, OO LEADHICHET 5 REERESHRAIc oW TR, W), FE, ZREHOA
T, RERIICHZD LD, B UKIEEN TRENNNICH 7B b ooHERIT, WEERDO/N

1 COBEOMEEN, SbicThA—HKESRINR (196565 A 1 HIEfT), & Tk 1961 E0 b0
ZE TV,
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10cm IE A © & & X > H B £

each group of logs cut from various districts.

& =] K Intermediate trees
% £ Grai;jl\e I sk i 4 ! #
(Common 1st) (Superior small knot) Grade I (Small knot) [Grade Il (Common 1st)
% N % N % - N %
26.4 8 29.6 19 70.3 - -
42.5 11 13.7 48 60.0 21 26.2
52.8 1 2.1 33 71.7 12 26.0
93.7 - - 13 34.2 25 65.7
=y Ei Total
% £ Graﬁl\e: 1 /h i 3 ! %
(Common 1st) (Superior small knot) Grade I (Small knot) |[Grade I (Common lst)
% N % N % N % -
- 16 24.6 40 61.5 9 13.8
19.0 28 16.5 92 54.4 49 28.9
28.8 6 3.9 90 | 59.6 55 36.4
62.7 - - 30 30.9 67 | 69.0

SVRRARBICISIT 21 EREL, SENE1Ficd s bOOHBERT, FEMME LEEERD/N
SVBRARBIL BT BIEENS R -TVE, T0OZ bk, A—BIBROERATIL, b bEAKR
VIZW L TREEERO/NSVWEEO L OR P HiIcBT 5 AMRERTChATHBREEZ LD L, Bl
P —EDEMICIT 2 HEMECH b bh i, % HOEERSCELT, TTRRNLER
(Fig. 38, 6172¥) L& —HLTWBZ Litkb,

VI - RERRC K SEEMORFM

ZOMEDZNETORETIE, AXERARD BHMARKE LTOREEE, HROFRERL BEL
T, +AREOEEEE DER LAV FMICRNEML TERLZATH S,

ERTRERIC, ZhdDERHZL L 3WT, FREBROEEM MO 1 FlE LD LInEBEXD, T
T T, AFBEHRAZONT, RLUEEXLNIBMARAL LTORBER L CZHEMIEREL, Th
i2h E SWTEDAEHORENZFHEE B2 5T, FREERCOVWTOREBRINEZZAH X5 L
T 5,

AEHEHARORBARAL LTOEERICODWTIE, ZOWENE 1 BB B) Ths, M
38 SEDFAHERIIC L E, AFRMEERED 2% IHHAcLIOhTREY, ZhbdOFEHDOK 80%.
BEERPDAES R, KB, VDY BEKATHS LE2 NS,
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AXHPOEES N BB RONRTIC oW T, BRELERE 220, EROBRCE - T, H
WEESIEERI OB T EE 75 &, 82% IREERM T, ZOMBEONRIL, HAE2%, EIL
%, HEHER21% Liz o T3,

Zhe ORERAMFIHOEAIR E 2 BRIV L &, AXEKRAL, ERHELELTHA (L0cm AT
BOEA) 2 1ARY L, BIRGE L UCHREREREET S LV o FIBO LAk, BEOHRTRL,
TBRIcbTe > T b — R EBER b O L EX b RS, :

ZOX I REEOKEL R BFEAT, ER10~20cm BEOHHADO LD TH - T, ZOEEMELRE
FRICOWTHBEICE X B L &, 30~40ERRY LIRS h S,

DEDX S BEZ TP, FREUROEEHE 30~40FL L, EAKERY & L HBE0EE BOE
PO ORI & - TEDOEEM ORI L 8 2730, MEEEFERE L TOREWXORER2FHEL 2 2
BHBTLET B, |

BB, AWTL D HIFAREHR AFRERROL 2L, EHFAFCHEAFDOL iz, KBRS
DEFENE ML LTRELY, BETRZOBEE/WMLTE T, 20EEAMNIZL AL RRbNRE
FRED, KESBIbRIEETRIE, SICABOE SRR TNS & o 7D b D b3 ERTV
. LHL, 22Tk, PO TOEERN] IKIEDLIZLREEKTHELELLNDPD, BER
TFETS [OE2DRE S RBERR] L LTORRMEOHRLELTWE LD TH B,

TOLXHRRMER IR - T, STFEFEMOHMAARE, TOMBERICL T, E-H T
BABCERNL, TOMBIEER (ZPABVRAELRBI R SRR NTL LB D) 26, ¢
AH EEIC BT BB ODEHERE b L. Thicd LSV TR L SR ER I, SEHBEs
B L UOREBRSORES O EFIC o 3 RHHREERA LT, B)IEHIZ>W T Fig. 71 (1)
~(3) &, HFEMIZOWTX Fig. 72 (D~(3) %, WREHIC>VWTIX Fig. 3(1)~B) %, %7z
SRIEEERTIC DWW Tk Fig. 74 (D~(3) #x 72,

ZOREMPS, 138K 10cm, MESmOLLLEAZRMT 5L EOKRRIEE, ZoMBRERIC
FATB L, EADHMEZ, #0056 OEMES.0~7.0/cm iZHc > TN Z LTk 5,

1. 8D HSbhhIc

OO BIEADOHME (Bhia 5 OHERE5.0~7.07cm) 2%, BEMRERICIIT 5 Bl 30 £L& 40 Fol
BRI X - THB S T3R8, AMOILEITHE TS Z itk 3,

LEdtoT, BRI~ HERAIL DN T, H B~ 0TPEIALEE S L, 1308 0cm OEHA
T, HE3mIZLOROAFWICRBI IKEE (R) »5, AMOKREIE (A) &

A=2 VR —7* ) ' ' :
LLTEHL (22T, 7 3AMD 1/238K (5em) TH3), SWTHH LEE (4) A1
WE @27 LOEFAMEICOWTL LY, ThEAMO4DEAFECWT 2 ESORE UTHRET
i, LFE (W) Bxbhs, ' :

B 30 AR L VA0 EEICH T 5HH 5, 10cmX10cm X3m DLS BbIEATZEM Lk oA
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Table 35. #EEHHT OB 30 F X U 40 FEBC BT .00 BEA (10cm X10cm X3m)
ZHhobh3ILGDE

Wane of boxed heart squares (10cmX10cmX3m) cut from trees at 30 and 40 years

of age on each group of sample trees from various districts.

30 # 4 At 30 years of age 40 % A At 40 years of age
W bwl £ B OK T REA| LB X ;
BB | Dominant Intermediate | Codominant Dominant Intermediate | Codominant
D trees trees trees trees trees trees
Cutting ¢y .. _ _ _ _ _ _
- ition 8| TR | Atk | I | Sk | SN | SfF | B | S0F | SR | S0 | BEE | S0
P ht in | Width | JL& | Width | Ju& | Width | 35 | Width | Ju& | Width | 5 | Width | L8
of logs tree of of of of of of
cutting |Wane | cutting |Wane | cutting |Wane | cutting {Ware | cutting {Wane | cutting | Wane
(m) face face face face face face
Tl em) 1 ()] em) (%) | (em) | (%] (em) | (%) | (em) | (%) | (cm) | (%)
Fii} i NISHIKAWA
Ist logs| O~ 3 10.0 0 10.0 o] 6.2 38 10.0 0 10.0 0 8.2 18
2nd logs| 3~ 6| 9.5 6 8.7 13 0 100 10.0 [¢] 10.0 ] 5.6 44
3rd logs| 6~ 9 4.1 59 4.0 60 0 100 10.0 6] 8.6 14 1.4 86
4th logs| 9~12 0 100 [0] 100 0 100 6.3 38 5.7 43 0 100
= 53 YOSHINO
Ist logs| O~ J 10.0 0 9.2 8 5.7 43 10.0 6] 10.0 0 9.9 1
2nd logs| 3~ 6 10.0 0 5.6 44 0 100 10.0 [0] 10.0 0 7.1 29
3rd logs| 6~ 9 4.5 55 0 100 0 100 10.0 0 8.0 20 0 100
4th logs| 9~12 0 100 0 100 0 100 7.9 21 0 100 0 100
Sth logs|12~15 0 100 o] 100 0 100 0] 100 0 100 0 100
7N sk  NAKOSO
1st logs| 0~ 3  10.0 o| 10.0 o| 10.0 ol 10.0 o| 10.0 ol 100| o0
2nd logs| 3~ 6 10.0 0 7.9 21 3.8 63 10.0 [¢] 10.0 0 10.0 0
3rd logs| 6~ 9 10.0 0 (0] 100 0 100 10.0 [0] 10.0 0 5.9 4]
4th logs| 9~12 0 100 0 100 0 100 10.0 ¢} 6.3 37 [¢] 100
S5th logs|l2~15 0 100 0 100 0 100 5.1 49 0 100 0 100
53 JE OBI
1st logs| 0O~ 3  10.0 o] 10.0 o] 10.0 0| 10.0 o| 10.0 ol 10.0 0
2nd logs| 3~ 6 10.0 0| 10.0 o| 10.0 o| 10.0 o| 10.0 o| 100 O
3rd logs| 6~ 9 10.0 0 10.0 0] 10.0 o] 10.0 0] - 10.0 0 10.0 0]
4th logs| 9~12 10.0 6] 4.4 56 ¢} 100 10.0 0 10.0 0 10.0 0
sth logs|i2~15 0 100 0 100 0 100 | 10.0 0 8.6 | 14 0 100
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Table 36. HEMOBFEAFHLLHIM L7 LbHEFA (10cmX10cmX 3 m)
Number of knot and average or maximum diameter of knot on boxed heart squares
E B A Dominant trees 2] =]
| wEEo KoK BB | pmey
FRMALE i AL Hild diamtaat};m(;lfmknot Oilzi";:ltﬁﬁﬁ | & ,
Te ) O | SFHERE BLELEIC | b OF | SRR
SEEk 5%*%1& SEHESY
Cutting Height 1 #MEdH7c | Maximum
osition of in Number | Average Y DG | diameter of Number | Average
pos1 of knot | diameter | & [ | T knot in case | of knot | diameter
logs tree per one | of knot Number of| of which per one of knot
face of Range |knot per onel number more| face of
square face of |than 1, per 4 square
square |faces of square
(m) (mm) (mm) (mm) (mm)
i} J
1st logs 0~ 3 7.9 8.6 21~25 0.12 23 5.0 7.2
2nd logs 3~ 6 7.1 9.6 21~25 0.14 23 6.4 9.6
3rd logs 6~ 9 9.7 12.0 26~30 0.08 28 7.4 10.0
4th logs 9~12 13.5 12.4 31~35 0.03 31 - -
= 52
1st logs 0~ 3 10.0 8.3 21~25 0.03 22 8.3 8.4
2nd logs 3~ 6 10.3 9.8 26~30 0.03 24 7.9 9.0
3rd logs 5~ 9 12.6 11.0 26~30 0.03 28 9.7 11.1
4th logs 9~12 15,0 11.2 26~30 0.03 29 12.2 12.1
5th logs 12~15 18.1 12.8 36~ 40 0.09 34 14.3 12.3
V| 3k
1st logs 0~ 3 11.9 9.5 26~30 0.03 24 12.8 8.9
2nd logs 3~ 6 12.3 10.7 26~30 0.03 26 12.5 9.9
3rd logs 6~ 9 12.1 13.5 31~35 0.06 30 14.8 12.6
4th logs 9~12 16.4 13.6 31~35 0.03 30 17.8 13.2
5th logs 12~15 15.1 14.0 26~30 0.27 30 19.2 11.5
53 e
1st logs 0~ 3 12.3 11.2 26~30 0.18 29 14.8 11.2
2nd logs 3~ 6 17.0 13.1 31~35 0.06 32 15.8 12.9
3rd logs 6~ 9 16.0 14.0 36~40 0.06 34 15.7 13.3
4th logs | 9~12 16.4 13.1 | 36~40 0.06 33 15.8 13.4
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(10cmX10cmX3m) cut from each group of sample trees from various districts.
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A  Intermediate trees T =] A&  Codominant trees
g K W % ] oK W & !
o Meimun | SUBRES | PLCSTL
tameter of kno B1LPEKER | ZYyoFf | FHEHR lameter of kno PB1PLEiTe
B EKEIZE IEEL ZEANEHE
1 MEH 7 | Maximum LM EH7 | Maximum
Y OILIGH | diameter of | Number | Average Y OEIH | diameter of
#i | B knot in case of knot diameter # B | 3R knot in case
Number of | of which per one of knot Number of | of which
Range knot per one/ number more| face of Range  |knot per one{number more
face of |[than 1, per 4| square face of |than 1, per 4
square [faces of square square [faces of square
(mm) (mm) (mm) (mm) (mm)
NISHIKAWA
26~30 0.02 19 4.1 6.5 11~15 0.80 18
26~30 0.02 24 4.0 8.6 16~20 0.34 21
21~25 0.17 24 7.6 10.3 21~25 0.50 17 )
YOSHINO
21~25 0.01 21 6.5 7.3 16~20 0.06 19
26~30 0.03 23 5.5 8.9 21~25 0.06 22
31~35 0.01 27 7.0 11.2 36~40 0.06 28
26~30 0.21 30 8.9 12.6 36~40 0.03 31
31~35 0.06 32 11.2 12.2 | 31~35 0.C6 30
NAKOSO
26~30 0.03 24 11.1 8.6 21~25 0.03 23
21~25 0.24 25 11.3 10.2 26~30 0.03 25
26~30 0.21 30 13.0 12.5 31~35 0.03 29
31~35 0.09 32 15.5 12.8 31~35 0.03 30
26~30 0.06 28 15.5 13.3 26~30 0.15 30
OBI
26~30 0.09 28 10.3 10.9 36~40 0.03 31
36~40 0.03 30 14.4 12.5 36~40 0.03 33
36~40 0.03 33 14.1 13.4 36~40 0.03 34
36~40 0.03 31 15.6 12.9 26~30 0.18 30
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Table 37. FEEHIM OIS 30 4E3 X U 40 FAm I

Comparative values of number or volume of trees per 1 ha

30 &£ A At 30 years of age 40
M ELE - . W
Ak | had k) AKX ha 7o Y M| P
Number of trees Volume of trees
Range of per 1 hectare per 1 hectare Range of
breast breast
height height
diameter (1) (2 )** (1) (2) diameter
(cm) (cm)
fii] Jil
KoKk
EEA Dominant trees 18 ~ 26 50.35 37 49.88 50 | (22 ~ 30)
1K Intermediate trees| 15 ~ 17 54.41 40 34.91 35 | (18 ~ 21)
TRA Codominant trees 13 ~ 14 31.26 23 14.96 15 | (15 ~ 17)
5  Total 13 ~ 26 136.02 100 99.75 100 | (15 ~ 30)
&= g
LA Dominant trees 17 ~ 23 64.83 | 35 45.73 47 | 21 ~ 27
@K Intermediate trees| 14 ~ 16 111.19 60 48.64 50 17 ~ 20
TlEA Codominant trees 12 ~ 13 9.30 5 2.92 3 13 ~ 16
H Total 12 ~ 23 185.32 100 97.29 100 13 ~ 27
7 ¥k
EEA Dominant trees 22 ~ 29 30.98 31 50.00 50 28 ~ 41
&K Intermediate trees| 19 ~ 21 25.03 25 26.00 26 28 ~ 27
TEA Codominant trees 13 ~ 18 43.99 44 24.00 24 12 ~ 22
#  Total 13 ~ 29 100.00 100 100.00 100 12 ~ 41
gk e
kA Dominant trees 33 ~ 39 0.91 2 2.84 4 42 ~ 47
&K Intermediate trees| 28 ~ 32 19.58 43 37.60 53 35 ~ 41
TFTEAK Codominant trees | 16 ~ 27 24,97 55 30.50 43 28 ~ 34
i  Total 16 ~ 39 45.46 100 70.94 100 28 ~ 47

* JskHiE D 30 EAERFDOIES 100 L Lic b & O LE{E
o RPEMT L OEEREEROLE
*k - (HEEME)
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BB 1 ha H7c Y OSIAFEL SIAMEO LBIE

at 30 and 40 years of age from each forest area.

%= 4 At 40 years of age * % #1 Final cutting age
hab ) K%K | habrd | WOEE | hapry k% | habry HH
Number of trees _Volume of trees Number of trees Volume of trees

per 1 hectare " per 1 hectare R%ﬁi:stof per 1 hectare * per 1 hectare
: —| - l:leight'
(10 (2) (1) (2) | diameter | () (2) (0 (2)
(cm)

NISHIKAWA (35 # &£ At 35 years of age)

( 40.07) (37) | ( 66.25) ( 50)

( 43.36) ( 40) | ( 46.38) ( 35)

( 24.97) (23)| (19.88) ( 15) i

(108.40) (100) | (132.51) (100) |
YOSHINO (60 # 4 At 60 years of age) .

64.20 51 85.18 66 | 28~ 40 '38.53 56 112.09. 67

42.80 34 | . 33.56 . 26 | 25~27 17.13 25 35.92 | 22
18.88 15 10.32 o8| 19~24 12.87 Bt 19.04 Sl

125.88 100 129.06 100 | 19~ 40 68.53 100 |° 167.05 . 100

NAKOSO (53 4 4 At 53 years of age)

-37.55 . 56 | 91.46 71 31 ~ 42 23.50 46 92.64 61 .
15.45 23 24.47 19 | 26~30 14.90 29 37.39 | 24
14.13 21 12.88 10 | 22~25 12.38 25 22.59 15
67.13 100 128.81 100 | 22~42 50.78 100 | 152.62 100

OBI . ' (45 F HA At 45 years of age)
2.52 |- 8 13.06 13 | 45~ 48 5.17 17 2.42 21

20.07 63 66.32 66 | 40 ~ 44 11.12 | 37 55.40 48

9.23 29 21.10 21 | 26~39 14.13 46 35.41. .31

31.82 100 100.48 100 | 26 ~ 48 30.42 100 114.23 | 100

Comparative values when figures at 30 years of age from NAKOSO district=100.
** Percentage on each b.h.d. classes when total value in each district=100.

o

Fohok '('Presumptiv‘e values.)
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Table 38.

FEMIZBIT B 1ha H7c ) OEHMPLEHE LD

Comparative numbers and frequencies of graded boxed heart squares

E B A i = A
Dominant trees Intermediate trees
onE | Bl &2 %3 % bBE | Bl H|2 &3 &%
Grade 1 |Gradel GradéI[[ GradelV|Grade V|Grade 1 |Gradell GradeIﬁ GradeIV|Grade V| -
(Superior | (Small |(Com- {(Com- {(Com- [(Superior | (Small |(Com- [Com- [(Com-
small knot) |[mon 1lst)|mon2nd)mon 3rd)] small knot) |mon 1st){mon2nd)mon 3rd)
knot) knot)
30%E4 At 30 years of age
o N* 11.97 39.19 2.69 0 26.93 19.37 9.72 29.09 ¢} 23.09
NISHI
KAWA%** 14.8 48.5 3.3 0 33.4 22.2) 11.2 33.3 0 33.3
&+ B N 15.41 53.93 0 0 34.67 (0] 59.46 (o] 0 59.46
YOSHI
NO| % 14.8 51.9 0 0 33.3 0 50.0 0 0 50.0
m %k N 1.83 29.47 18.40 0 0 1.35 12.04 o] 13.39 0
NAKOSO| ¢, 3.7 59.3]  37.0 0 0 5.00  45.0 0 50.0) 0
&% B N 0 0.26 1.68 o] 0 0 11.37 20.4 0 10.47
OBI % 0 13.4 86.6 0 0 0 27.1 47.9 0 25.0
40@53 At 40 years of age
w )l [N 9.50 44.58 | 10.17 | 21.43 0 19.67 26.70 | 23.19 0 23.19
NISHI
KAWA % 11.1 52.0 11.9 25.0 0 21.2 28.8 25.C] 0 25.0
+ B N 15.26 74.01 13.72 34.33 0 14.81 30.96 22.89 0 0
YOSHI
NO| % 11.1 53.9 10.0 25.0) 0 21.6 45.1 33.3 0 0
VRS N 2.24 42.41 35.71 0 20.09 0.82 19.37 4,60 8.26 0
NAKOSO % 2.2 42,2 35.6 [o] 20.0 2.5 58.6 13.9] 25.0 0
. . . 27.3 0 0
&% I N 0 0.67 4,71 0 0 0] 15.56 7.37
OBI % 0 12.5 87.5 0 0 0 36.2 63.8 0 0

* AR skeiis D30FA ML DR AR AR E 100 & U7 HLBHE
e RBHER  EHSOZFEBAKEOR AN A E 100 & LR

¢  Number of squires :

**  Percentage of number :

Comparative values when total number of squares at 30 years of age

Percentage when total number of squares at each b.h.d. class
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DbHEA (10cmX10cmX 3 m) D FBERHOABIVEE L HER
(10cmX10cmX3 m) cut from 1 ha of each forest area.
T =] X & B
Codominant trees Total
EoNE N Bl )2 &3 S| kAE | B K2 % 3 & &
Grade 1 |Gradell|Gradelll|GradelV|Grade V|Grade 1 |Gradell|{Gradell|{GradelV| GradeV
(Superior | (Small [(Com- (Com- [Com- |(Superior | (Small [(Com- (Com- | (Com- Total
small knot) |mon 1st){mon 2nd)mon 3rd);] small knot) |mon 1st)imon 2nd)| mon 3rd)
knot) knot) )
80.25
0 0 0 16.72 0 31.34 48.91 31.78 16.72 56.02 184.77
43.5
o] 0] 0 100.0 0 17.0 26.5 17.2 9.0 30. 3| 100.0
128.80
0 0 0 0 4.97 15.41 113.39 0 0 99.10 227.90
56.7 :
0 0 0 [¢] 100.0] 6.8 49.7 o] (¢} 43.5) 100.0
68.21
8.56 14.96 0 0 0 11.74 56.47 18.40 13.39 0 100.00
68.2
36. 4] 63.6 0] (0] o] 11.7 56.5 18.4 13.4 0 100.0
27.45
0 15.82 24.23 0 0] 0 27.45 45.95 (6] 10.47 83.88
32.7
0 39.5 60.5 0 0 0 32.7 54.8 6] 12.5 100.0
100.45
0 0 13.35 o] 13.35 29.17 71.28 46.71 21.43 36.54 205.13
49.0 .
0 (0] 50.0 ¢} 50.0 14.2 34.8 22.8 10.4 17.8 100.0
145.14
8.08 2.02 0 10.10 0 38.15 106.99 36.61 44,43 0 226.18
64.2
40.0] 10.0 -0 50.0 (0] 16.9 47.3 16.2 19.6 0 100.0
79.28
2.77 11.67 0.67 0 7.55 5.83 73.45 40.98 8.26 27.64 156.16
50.7
12.2 51.95 3.0 0 33.3 3.7 47.0 26.3] 5.3 17.7 100.0
23.75
0 7.52 12.23 0 [0] 0 23.75 44 .31 (o] 0 68.06
34.9
0 38.1 61.9 0 0 0 34.9 65.1 0 0 100.0

from NAKOSO district=100.

100.
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CORREPD T, FHBKOBEE HbEBAMAR, 25 RCEHGZE0FATHVS [E
#il Hovix [/l 2L Db 5ROHBEARSIT, 30EEKDSTE, FEFHFOL DI HELEL
bbb, DWTH), 5K, SRIEMEDOIEL 2 - TWT, SAREROESICHATH S, = OFEMIT
40 FAERSDOBEIC OV TLFEETH B.-

Sbic, EHAROIAMORESSARUBORSEH S L, [N [N o83, 30 F44k
5T, kT 68.2 %, Eﬁﬂ&ji'ﬂi 56,7 %, V8)IIHJ5Tix 43.5 %, BREH5 i 32.7 % DBl
éﬁ%hfﬂ@iﬁﬁﬂ&&ﬁbﬂ%#ﬁﬁ@%@K&%olwﬁﬁomﬁ$%ﬁ%k%w:aEL&L
TWa, 0FEERSOEAI, EEHIK 64.2%, /M5 50.7 %, Vi)l 49.0 %, ERIEHH34.9%
L7250, BRI O b O 30 435 X U0 FEEMBOVTR b BED XA OHBRLE bIEVRER:
Bz T3,

Zh b OFEHIC BT B AMO NS, FE, BENHED30EEDL DRI AFEITL - T Bl
ShTHY, WEMHOLORE Table 34 ICbALRBESIC, ik LTHEICE > RIS A TS
LOTHS, |

5. BEMARDEHADFME ,

1 30 ~ 40 R4 D A FHEMANL, WHFAL LTL VEROFAICHE, TOBMLEI S0 bEAZA

By, IS RS X O & RKIRB FEAR L TH B L BbRBDT, T THERE L

Table 39. XXWHHOHEMHREOLE (m2b7cy)

Variation of index-number on graded sawed timber (per 1m3).

o = ) il Vi ® B
1E A (10ecm X 10cm X 3 m) (8cm X 8cm (14mmX 12
Timber X 3m)Hewn cm X 3.65m )
kind Boxed heart square square(wa- Board
ne <<60%)
[~}
Qﬁﬁy ®OE | LA | E1 % | 2% | 3% | 1, 2% | 1 %
grade | Grade I | Grade I |Grade II| Gradell |Grade IV|Grade V|Grade II,IV| Grade II
ER clear | (Superior|(Small [(Common|(Com- |(Com- (Common | (Common
(Clear) small knot) 1st) [mon 2nd)imon 3rd)| 1 st and 1st)
Year knot) ) 2nd)
1956, 203 160 129 100 ‘ 84 67 61 90
1957 200 160 121 100 78 65 62 87
1958 195 152 121 100 76 60 62 83
1959 195 149 119 100 74 67 65 83
1960 201 145 119 100 | 76 69 - 66 83
1961 167 133 ‘112 100 75 b7l - 83
1962 176 144 121 100 73 67 - 80
1963 191 149 121 100 ‘ 70 65 : - 83
1964; 223 157 125 100 68 : 66 54 89
ff;erazi 195 150 120 100 75 66 62 85
ﬁi{angim 167~223 | 133~160 [112~129 100 68~84 60~71 54~66 80~90

MHTEE - EEAY 1 S OMEE 100 & L& & ORiE
Index-number : Comparative values when value of grade II
(Common 1st) on square=100.
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FEMMIC ZORRYVEZERAL T, TIRBHShIEMRICOWTRERSERBI R, FEO—
EEEOENM G IS h 5 WM RORETREE 2 2 55070, 2l FPEME bR LY &
TOERBRZIC OV TRFMTATHSDT, ZZTRIALIOVWTEEREINL L, HARBEFERE
ZOWTOHZFFEL b DTH S,

ZDEHIT, Y, WIRHHICBIT 3 AXEHROREROHEOEHEZRELY . TOFHWNMEHETE
FEbLwl, ZOFRRIX Table 39 LT LBV THBN, TORIEHLNZEMROERDHE
HREREIE, AFOFEAREHIC VT ZOMMROER~NDRERSMEHEOTEHESE L LW, FEKIC
B BEMALE 1 SORAMEE 100 & L FRERDOEBRETLH LTH 5, ZOREEFERITD
- TR LBk, E8195, L/ 8150, ANEi120, 3614100, 2% 75, I 3466, 62, K
F1%85THY, ZAFEFLLICHIT 5 AFUMBOREI I LT FHMRTEEEE ez T
BLDLHR LT,

DT, FEHHIZOWT, ZOROEPSEA (10cmX10ecmX 3m) A (8cmX 8cmX 3
m) ZAREY, ZOETE» WML LISRAEEEL T, SEMO—EEROEKMD > BESh
BRBEOMEL, BEROOMEEZREL T Table 40 it L L,

ZOREICBVTIE, EAMTEL Table 381 Lo Lk lhad iz Y ORERSBHEBIC AMMEE R
U, WAMERAMTIEOINE 60 % TIC25 2 TOAMARICAMHEERCTLED,
OMTEIIERA DS Lhad 7 ) ORMHENS, Ef - HAMHEERUEY 2 M5y 60% L L
TEHL, S6RINLEMBEOMEOBME, lhadblc ) ORSBMBP LR UL OREM LA L
THEL TS 3, 20k 5 RRECE - T, FEHOME 304 L 40 FLEOKIIT DN TEHED L
RODHEE S L, Thd oM, Table 37 R, EAEMIEMI 30 FEMKS OBHEE 100
LLELEDHBETLOLTH S,

b OMIKIC Table 39 12 Lo L7 S0 SR OfHEIE5E R U TG L o RiX, Table 40
CLDTLBYVTHD, TORBREZEEL L THHFEAL LTOFERSSHIOFE 2 2 2 543
L, REFTIE, Mk 30 FAEDFE, VE)IEM 7802.82, HEFEEM 7963.78, JIKHER 7458.95 , ERAERERS
5027.02 272 Y, Hi 40 FEAEDHA, TIEEH 10108.12, HEFEH 10471.30 , /5HEH 914031 , £
FEFERT 6746.80 L 72 5 TN B, LIzitoTr WFNOBHA D, MEMEE N0 < BT b & 50 L 1. 5%,
BEHE DS DR, HHRBEENROLKBITLEEBL TRV, BRI Db DIt bRT, Z0FF
BB R VTS IR B L TVWB I LIt B,

F7z, MR 30 LD HAOFEAE T TO 10 Efic BT B MO RERIZ, T)IEMT 1.30 4%, HHFEHS
T1.324%, ZREM T 1.23 6%, SRIEEM T 1.34 5L 232, ZORIMEMH BN TRIET, MHho
SHFIC BN TIHEE L ETH 5, ;

| X. = S

ZOWRIE, AXEHAOMMAEAL LTORBEOEEE, HADREHA L BEEL TEET 5720
CAES L, 1956 FREP SMRER SN TELLOTHS, < ORER, EREESREGEORA
BAXERRORBRAC OV TRBELRERERIELTL VR ®, BHFEAL LTABADINDE
HROZAXERARDOBE LOBBEDHE LN LILLDTH S,
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Table 40. FIEHIZ 31 B 1T 30 B4R 3 X UM 40 AR D

- Appraisement on sawed timbers cut from 1 ha

3044 At 30 years of age
fiiz 0] N #E N i
Grade 1 clear (Clear) Grade 1 (Superior | Grade II (Small
small knot) knot)
B FE* | MR B FE | MIRRELERME | #F  FR | MERERME
o E éﬁﬁ?%?'é’%t** B | XMmEETESR | b B E | XY
. omparative :
Comparative\, olumexindex|- v | C.V.X_ | ¢ y. |C.V.X
: numbet s ~TN. e I.N.
[ il NISHIKAWA
IE & Boxed heart square - = 6.19 928.50 9.66 1159.20
Hewn square _ _ _ _ _ -
®f (wane <<60%) v
K ¥ Board 0 0 0 0 0 0
/N Total 0 0 6.19 928.50 9.66 1159.20
B #f Disused timber - - - - - -
E o5 YOSHINO
IE f Boxed hedrt square o - 3.04 456,00 22.40 2688.00
Hewn square n _ _ _ _ - -
oA (wane <60%)
# ¥ Board 0 0 0 0 0 0
AN B Total ' 0 0 3.04 456,00 22.40 | 2688.00
BE # Disused timber - - - - - -
Vil Sk NAKOSO
IE A Boxed heart square - - 2.32 348.00 11.16 1339.20
Hewn square _ _ _ _ _ _
oA (wane <60%)
# % Board 0 0 0 0 0 0
/I~ EF Total 1 0 i 0 2.32 348.00 11.16 1339.20
B % Disused timber - - - - - -
IS e OBI
IE A Boxed heart square - - - - 5.42 650.40
Hewn square _ _ _ _ _ _
A (wane <<60%)
¥ ¥ Board 0 o 0 0 0 0
/I Bt Total 0 0 ; 0 0 5.42 650,40
B # Disused t1mb - - - = - -

* MTRLEE R 30 B R & 100 & Lic & & O HlKE
ol R TR R EAY 1 EofkE 100 L Lk & OEE

* Comparative volume (C.V.) : Comparativé values when total volume at 30 yéars of age
** Index-number (I.N.) : Comparative values when value of grade Il (Common 1st) on



RBFRAREAL LTOAXEHRARORE (FE38H) (I - BAR - K - 7 —181—
ki 1 hads BT & B SRS O 36
of each forest area, at 30 and 40 years of age.
1 % 2 % 3 % & #
Grade II (Common 1 st) [Grade IV (Common 2nd) |Grade V (Common 3 rd) Total
B | MBLERME | B BT | MBAMLBME | A OB | MBILEE ) M OB | MEE(E
ok fE | XMESTESR | MR ME | XMERSERX | b B E | XEEEERR | HoBRfE | XEM&EEE
C.V. C.V.X C.V.X
C.V. I.N. C.V. 1.N. C.V. I.N. C.V C.V.XI.N.
6.28 628.00 3.30 247.50 11.07 730.62 36.50 3693.82
5.79 579.00 5.52 414.00 - - 11.31 993.00
31.16 3116.00 0 0 0 0 31.16 3116.00
43.23 4323.00 8.82 661.50 11.07 730.62 78.97 7802.82
_ — - - - - 20.77 -
[¢] 6] 6] 0 19.58 1292.28 45.02 4436.28
8.15 815.00 4.38 328.50 - - 12.53 1143.50
23.84 2384.00 0 0 0] (0] 23.84 2384.00
31.99 3199.00 4.38 328.50 19.58 1292.28 81.39 7963.78
- - - - - - 15.89 -
3.64 364.00 2.65 198.75 6] 0 19.77 2249.95
9.74 974.00 0 (0] - = 9.74 974.00
42,30 4230.00 0 0 0 0 42.30 4230.00
55.68 5568.00 2.65 198.75 o] (] 71.81 7453.95
- — - - - - 28.20 -
9.08 908.00 0 0 2.07 136.62 16.57 1695.02
1.75 175.00 0 (0] - - 1.75 175.00
31.57 3157.00 0 0] o] 0 31.57 3157.00
42.40 4240.00 (o] 0 2.07 136.62 49.89 5027.02
- - - - - - 21,05 -

from NAKOSO district=100.

square=100.
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(5E40#D-3%) (Table 40 Continued)

404 A At 40 years of age
i3 i B O A N &
Grade I clear (Clear) Grade 1 Grade II (Small knot)
(Superior small knot)
OB MRHEME | M R | MELERME | M R | MELERE
OB E | XmRRfEsk | bk B B | X{lE¥E o8 E | }mEER
C.V.X C.V.X C.V.X
C.v. I.N.| C-V- I.N.| C-V- I.N.
Fiic} Il NISHIKAWA
IE £ Boxed heart square - - 5.76 864.00 14.08 1689.60
Hewn square _ _ _ _ _ _
" A (wane <<60%)
#® # Board 0 0 0 0 o 0
/n #H Total 0 0 5.76 864.00 14.08 1689.60
BE #F Disused timber - - - - - -
& g YOSHINO
IE 44 Boxed heart square - - 7.54 1131.00 21.14 2536.80
Hewn square _ _ _ _ _ _
7 A (wane <<60%)
#® ¥ Board 0 o 0 0 0 o
/N # Total 0 0 7.54 1131.00 21.14 2536.80
B #$ Disused timber - - - - - -
7 3k NAKOSO
IE & Boxed heart square - - 1.15 172.50 14.51 1741.20
Hewn square _ _ _ _ _ _
o (wane <<60%)
# ¥ Board 0 0 0 ) 0 0
/h F Total 0 0 1.15 172.50 14.51 1741.20
B ¥ Disused timber - - - - - -
& B OBI .
IE f Boxed heart square - - 0 0 4.69 562.80
Hewn square _ _
oA (wane <<60%) - - - -
#& ¥ Board 0 0 0 0 - 0
/N E Total 0 0 0 0] 4.69 562.80
BE # Disused timber - - - - - -
_ R RN [ _ \
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1 & 2 % 3 % & &
Grade Il (Common 1st) | Grade IV (Common 2nd) |Grade V (Common 3rd) Total
MR | MERmE| M B | MRLEME | M R [ MERRE| M B | HREERE
Bowe | X bW B | XS | BB R | <AORIRE | KBS | <R
c.v. |Vl cove | VI | cove |[CVIX | cv. fevex LN,
9.23 923.00 4.23 317.25 7.22 476.52 40.52 4270.37
7.33 733.00 1.69 126.75 - - 9.02 859.75
49.78 4978.00 0 0 0 0 49.78 4978.00
66.34 6634.00 5.92 444.00 7.22 476.52 99.32 10108.12
- - - - - - 33.19 -
7.23 723.00 8.78 658.50 0 0 44.69 5049.30
8.51 851.00 1.28 96.00 - - 9.79 947.00
44.75 4475.00 0 0 0 0 44,75, 4475.00
60.49 6049.00 10.00 754.50 0 0 99.23 10471.30
- - - - - - 29.83 -
8.10 810.00 1.63 122.25 5.46 360.36 30.86 3206.31
1.04 104.00 0.96 72.00 - - 2.00 176.00
57.58 5758.00 0 0 0 0 57.58 5758.00
66.72 6672.00 2.59 194.25 5.46 360.36 90.43 9140.31
- - - - - - 38.38 -
8.76 876.00 0 0 0 0 13.45 1438.80
2.15 215.00 0 0 - - 2.15 215.00
50.93 5093.00 0 0 0 0 50,93 5093.00
61.84 6184.00 0 0 0 0 66.53 6746.80
- - - - - - 33.95 -
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1. REOEE

AR, Wb BT - HE - SIEOFHEME B X OREFHIC BT 5 RERAKIPORM LI
LOT, FEJIEM 4R, FHEM B X, IREM 0K, SKIEEHM40ETH5, ZhbdOERIVTR
LbEOREBRICE LWHEE LD TH SR, £ O EHSORERERS N # R A oFER
Table 1~33 XWX Fig. 1 KLHLTH B, ThbORA» LT, HEH»LHELmOIKERARE
BIFE0cm TEBETEM L, £728 ~ 10 KDHEANS 1T, BEOBBITHRAOHIRE Z0OHNWE
DAKEEZFHM L, ThODHKEZONT, BOMY , ROOEE, R0, WRY, EAKRY OHED
AFOTH, BIUAKCEENBHERW LEBHEICSH S bh 3H0RER 12> T, HEME
L7z, BiDdbbhFOREC S - Tid, EAKRY I 35EE FAEEL) &, 22AEDVIRES
FEE GAEKBI) LE2HAL, AEFDOTHORBCOWTIFAEELICE -7 (Fig. 2). 28, 7
i LIZ W THRIE L7 A FHEAM 30349 30,000 T2 O Ei%kiEAT 121,200 TH V), FLAREDI B
WTHIE L A EHEIBEKI3AY 9,700 TH 5 72,

2. AXDOMICE .

HKDD T BIZ, TOIKDEM & NIz EH~ODHBAD B ERRBOR 53 Liedt>T, EEE
FWELR,

D ®#oMmy

ZEMM IR T 2 EREOHMIZRLR - TiIW 32, 2L LT, KIEEMICEWTEOM Y DES
PELKEL, I, EFEMCRBWTRL/NEL, IREMTEOPEINZ2ERZ LS (Fig. 3 —(1)~
(4), Table 4), -

2) {RLDEE

KEMMERBTC T, ROCESIR, HEEEHTCOR TINS5, JEXRREREOBOFIICZL B
ERIEN, BRACEED 2 VM EEICE > THRLTLL—E LAV, Bofl—a Gl
Tit, WHERD/NS WEBOAKCAAEE> LRREROBRY Lo THARLbh, WEEROKE
WD ILK Tt 2  IHAISARIOBRICERII L T B Z L RA L bhb (Table 5, 6),

3) ARfh Y BXOMRIEY

B D OB S FRAER, FEMOMBRABICE - TELWERZ LT, 20FSEHER
DOWEL OBRICIWTEMIC X > TRR2EME S 2 5. £, BBV ORKEES L, FEMHLED
MEEERESIRE L 2BIEEREWEE LT, Rill ) OBKRABEOF AR & CRIE ) OBRKE S »
HHbhBHEML, EHEMOREY FMEOTNT, FEME SBEL TR IC & 7o 25RE R
,

Rl ) OB E B L OAEEE, EH~OBRTHT, WKREH @ 8lcm, 7°55, FJIIEH : 80cm, 6°50°
BRAEEERT : 37 cm, 2°00°, HEFEH : 1lcm, 2°09° Th Y, REVEHS DT HIL, BKIEEH : 66 cm,
JKRER 1 50 cm, FEFEH : 36cm, T)IEM 27cm THB (Table 7),

49 FE K .

BLEHRLE LTEARRMT 254, EAOEFNOBEMHE MR 1 mOWiE) i) 25/

B A L. Bl WHEECOBRE 7 &2, R=/r2+(—g—)z BEML, =0 RER AADRE
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ME (1m) 280 28 FMOLETI L BE L, AEHEIHKO b BT 5 BAM 72 SEE
BThs,

FHRORIEL, FEMML L, HAKOWEERRBELREVMZERES Db DN, B EFEDH
e bzl A CEROCEBO TS, ZOBBEL, IABENUVL WEObDIZERE<Hbbh
% (Fig. 4, Table 8 ), R{EIX E7tind 3 AAFEEOHAME GHsEidSEE TR R EMZ 2
FTHEDORIERVDELW) XY b2hichieV/NEWEZLD L, ZOBREIE)IEMHICEVYTRITS
v, BRIEEMICB W THERKRNTHS (Fig. 5, Table 9 ),

FHAROREDERT, FEMMLEL, —BCBOARNLRNL Y LREL HLDIBEREZELD
T2, ZofERE, B, SHEMOTREARS X U%E, KIEEMO LBARCBNTECZHY x5
T3 (Table 10, 11), %7z, R EZAXKERDOHEMCE b2 > TRKEL 254, —EDAKERHH
% Z x5 & RECHENEIBOL, A—ERBREISZTATWIERE LDT. ZOHKERICTWT
3 REOEHOEEIHRROEMB L UG - BOFMRLICE - TETFOEREZL-TH b bHB
(Fig. 6, 7—(1)~{4)) .

3. AXICEThBER

FAEEIBIVTICBT 3EER»S, HEAKICEEAE (HB) OEBELD £ & D E#HRL
7o

1) #Hi# oK

BERAAKDOBEAME (1 m) CHEhDEHBEORT, EHN20EAT, REBRNORR -/ B>
FHCBWTHLREBRFRERTH S AR ENS (Table 12), BOFA~RDiTiE, L TWALAIC
B AMUBMICBEREL b bh 3HEMARH 55, EMIC ko TELOERWESHS (Fig. 8,
Table 13) , BERARDWEERERIC DWW THIE, IREMECEFNT, FEML bREIWHEAS»S
DHKEZEEFhHEBIIIL 2 Y (Table 14, 15), ¥/, EEOKIBlizHNE, KEitkid Ll
IV LAECH bR B RPN L, SIABEDERNERBOLDEY XYV KCEKROH S bh 3 5HEE
#7zh < 2% (Table 16~18, Fig. 9).

2) EHBHINRS

EEROBSORS T, FEMME LV ERO LRI L2 - TEML, —Eoth Lm0 ik
HIZHYT 5. ZORMMEBIKIEEMZOFNWTRERTEOMBICHZ->TEH Y, ZofBAIcRIF
BEHEEBAOR S X, T)IEM 35.5 mm, HEEM 4.2 mm , FREM 58.8 mm , 8k JE B &
89.9mmC, FERKBEEE DU WM b DI PABRYOREBKE W (Fig. 10), LiL, Zhic
ST B A EBI S OB O FRBIIARIEEM OB BRI/ E W (Fig. 11),

¥/, ARBRMOOR ST, FEHM L SEREROKREWHRAOKBEO L DIZEKRE L, Hiis>
CRARALRE DO REL DD bI D, RA—HRKERICTENT 2EEHERIORES 1T, EREENVL
WEHIDO b DR ERE L 2%, EHBRSOROERIEIT, LaL, ElCX > TRPRLTLL AL
DEMCHRLRWEAMRH S (Table 19~22, Fig. 12~18),

3) FEHBAOES ‘

i BB TN B REBIIOR S R FREOEMT, B L > TrssFLL—ENENE L
DERVD, LT, HiEH 8 ~ 9 mPAT DM TIIAERBE DU Wbk b nig & IEEEER Sy D &
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IR PR TIIMER 1 ~2mPTT) K&ELAD, FA—lERCHET 2 EHRORES i EmiK
X, DRICERIEEM P EART, ), EHEMIE/NTHS (Fig. 19~21),
. Ef, BEERSORIEIEROKRSCZWLT, KIEEMEOZNT, RIE—EL TSR, bk
2 AR OMER %2 L343, BRIEEM ORIZ 6 ~10mm Pl EDXRE OEKIZ BT, 0RO
TN L TRELVWRSOBDOEME LT, LiL, Zhbiidicd 3 EERES 0Fhiui S Ebh
L bR EERsILTEmT 5 (Fig. 22~25),

1) #iBORWESORES

EHHEORWESOES (GUKICE £h 3 BB OEH: b AKX H E COERFROKTER) 13, FEH
#Met, HERO ERZTEWL Tz L A LERMCEST S (Fig. 26) . THIZHET B OFEHED
ZELFEETH B (Fig. 27), TOEEHITORS I, %/, MEEROREWREDOLDIREREL
29 (BRIEEMEZDZEL) , AR 2328/ E 25 (BENEHEOEL) EREZLDT. 2hbd
DIEREMIZ X > TZOESERIZT B, BOFMNRODOERIIHE Y HRETIIR Y (Fig. 28~33),
5) #itko kA

AER EICIIEER O LM, ZoBERIC X 3ERIAL» TRV (Fig. 23, 24), Hitkoks
ROZBEDERDOKENL DIE LIS BB EME LT (Table 25), %7z, BOFMLIC Xk 3 ZR
I3, BEMEOZENT, £ BHHKLELBOARM O b 0 PO L0 LV R KR ELS B
(Table 26), L#L, ZhbDERAADEMOERICIIHEREEIC X 5 —EOHMAIZL X 52 TR,
6) Hikk & HAS I OIREE

AKSEDIREE T E OFEEHBIT & BHil GUASE £ TH T 5 Bl X USLRSME O MM 2385 D
DA NED) &, KEMM L LM ERESEL RBBETOHEENKEL 25, A—bEECBY 3
R, EEEMARS/AS, %, B, SRIEEMOIEICAE {25 (Fig. 30, %7/, Zhb 0
EREROKRSISBREL 252 ERLA2BH, A—HBERRKICBNTREFES IR LIS L, 3%, &
e, ENEMONEIKRE 2% (Fig. 85) , BOFMROIIE—EM LEHEHEIC BV T ST
{HobhaEARD DR, HEAROWERERRBEOIITE)IEME 02T, \L»REMTA LD
5770 (Table 27~30),

CHROSEDOREE THIBI T & R VEiEE (LASAEOMOBRED £ 9 d 50z TR OFE
&, HBIRTEER b ODRA L EIEROFEAE LT,

4. BMEICHSLNSE

REHR T ICT 2ERR» S, EAOKME (EREHE) CbbbhsfioEBE LD L DOEM
Lz, S A
D& o % ’ : = :
- BAIME (MR 1m) 2h>bh 3 PHE (n) 13, BEHICX > TERNRS 2 BEAMER 5.0 BT
DEE LY, BMLrbEZOMEICESER (7) KERFANELE LT, 7 =34~5ImmOEHT, 7
DI NT 5 7 WP r =10mmic WL T, T)IEM 1.2, HEFEM 0.8, KEH 0.4,
BRIEE#T 0.2 TH % (Table 31, Fig. 36), F7=, BOFF2icit, WL VBETO # OERLY
K& 2BEM% LT (Table 32), o '
. BEMEOBAE (10cm) Hic Y OHb Zh L3RR HEBE blcx 52, 7 =50mmplTOME
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TREEME LT LCEE L L, ZhPEOME TIEREE O IhWEHILO b D13 ¥ Z0fER X

Y& Hbbhd (Fig. 37, Table 33), 7 R—EOHE CRMEEENASZEBOLOIIEE D
fEx KLY (Fig. 38, 39), #iEBEIC/WT 3 7 O, HEFOLER ICL b4 5T 7 H2o08K
THEARDS (Fig. 40), : '

2) #HiDdbbhi Wi

EEOBEMHHTT (n=0) RbbbhBHRIE, 7 OEMITTHFALE/{ZLDL, r =34mm
P ETRAEIEM CRRTEHIEEM TR/ TH S (Fig. 41D, TOHRE, o, HES L@ L
BERE Lo L, F—# EHEEIC Y TR EFEN TRAT, SRIEEM TR/ TH5 (Fig. 42), 7
R—EOME T, WHHME ARUMEICRBT 5L (Fig. 48), Iz, WRERO SISV EEOL
DRERECEBOLDL Db (Fig. 4), LV RERUBES2 5, ZORROPRAAEBIC X 53
Hix, HREEOVLVWEROLDIEY » DXV REVWHELSSbbAS,

3) Hiok&s

BAHEOESEE (d) 13 r o—@fHE TR » LEhFclnd 328, cofift x5
PEoTEIT B, d BEKIGETS r O, —RICHERBEOO L WEKOLDIZEREL, &
DLEn d OfES LY KREW (Fig. 45), ZhdDEZEEHEOFMICE - TH B -Thbbhs
(Fig. 46) .

FEHEMMED d OGFHER—ED 7 LB 3HKOFIRSOBREL SO bTHRIEL 2500, &
he r LoBFRELSL L, ERAAKCE TN HHEROEHRZIZ, KIEEMEOZNT, WTFhoOEH
DLOY r =3dmmicFRERS L b, Fl— 7 KB TRENEM B 2RICE/NTES, ZKEHO
Bz KL 25, BRIEEMTRERTEHRSIZ r =68mmichbbh, FA— ritnTid r =34mm %
T AWATRMOWTROERDOL DL D bohick&E Lvahs (Fig. 47) . ZOHBOFEK
ERWThOEIMICEWTL, AMIBELLAFERL Y bREWETHS (Fig. 48).

Mig (27) 2wt 2 FSHROLRIT, » O L ble > TEEMM L LB T2, 7 =51
mm P EOEH TIIHEREBEE DOV WEMO L 0 PIEHEHRLRKES b bh3 (Fig. 49), %7,
KREMM L bHERYE d L OBRRERAINTS Y (Fig. 50), F— 7 kKB 3 BUMEOHED
AEHEIH EBOB N L 0E EKEWEEX LT (Fig. 51),

4) HioKE &S0

r I T BEOKRE SOHFIE, 7 AVPIVWHETEHFR IO mmUTOLORKESTEZ LY, 7 2R
K& L RBIZONTEMHEOHEIBD T 52, HBROKREVLOOHBERNBEBL 25 (Fig. 52).
Fio, WEEOERIZE bk > THBOREWREOHREI T 2RSS Y (Fig. 53), —ER
EUFoSREOHBARIWEERORE WHEAOPKBIZL v 221 bbbhs (Fig. 54). Thbo
BERORHT, W)L UEF, %, SKIEEMOIRC X Y REWEHBROHBERN T2, '
"5) i o

7 i iond B BAHEOHO AFHEROLIL, —&D 7 OHEICZDEKENS S bIS HiRE L
TLHEH, 20 7 OMER X UCAHEROEKED, EEEEOVVERBOLO BEK SRS
(Fig. 55)s WMEDOEECIWTAEOEERIT v ICZEHEFIT 52, ZORBOEAW I HERS
EDlchnWEkilio b 0z kE 25 (Fig. 56),
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HoSHEHERS L CEERIT, L LK TEE TOMMET  EHICIRE eldicE{kL (Fig. 57,
58), [Al— 7 OMETIIARDO L OO DI D b RELS BB LIS (Fig. 59, 60), Fic, EEH
Ik o T—ED 7 & 22 BEHATE, F— r OME I 5 2 hb OEEMHEED K & HEkOR
Boboicr Y KRELSHBbILB (Fig. 61, 62),

5. L&BEADH

FEEILIC X BEMSOOHEREARZ 2V T 7 =5ImmOPHEEBEL, HRE3ImTIPR102mmD
LY BEARS L DIBEIROPNT, MMROKRAL LTORNEM 2.

1) EACHE
| DLBLEARSSbNAHES mmULEOEOK (N) 13, SEHH L L, Wb ERICRELEILT

WY 5, NOER, #EBImUTTRMENS 1 ~3BEOMMRIcEN 1T, SRIEEMBEATH

, HE, BNEMOIE/NESL2Y, #EFHIMPED4, 5FEEOMMBICIBNTIX, ZREHRN
BRTHIE, B, EHEMOIEIC/NE 23 (Fig. 63), %72, EADHE DL, F—# LE#HH
DONIHER LS, BMUMETRAT, LWHETHENTHS (Fig. 64—(1)~M) .

2) EADOKKEIR

EAICHS b BZHEKRER (Dmax) i, HER 9mE iR pEEZ Lo L, ol L
TRES, BIEMTRINT, SRIEEMTELIKREL, 4 BREULOEATIAEMM L bITEL-E
% dicx 5 (Fig. 65), EcHMBEDFALADITIX, Dmax X7)I, FEF, /3 L fbmEizS/ N
b b bh 5 2ERIEEM TIi—E D BRI A L b bhin (Fig. 66—(1~(A) .

3) HEORS - BROMEOEE

EﬁKﬁH6N®%§HEOE§m,%E%ﬁkb,ﬁ%ﬁﬁzﬁ%%(MNﬂﬁa%%ﬁ<(Hg
67), %7z, N OROHECHEETLRIMEIC R b B AMHMEICRLIEL 5 bhsa (Fig. 68), &
b OHFEEEV TR 50%ICH T2,

) BEREBREODLDNBHE

EALRT S Dmax RHLONSHMEDIEE X, W), H%, REHN TIIANMEICE b& < W
HREIRELELS, MM EOTHRERRBO/NS WHEAKIZEE L 2558, KIEEH T E oIz Lfl
MHCELE L AUMEmcE LKL, WlHTEo Zhu: BEEEE oR&»w KL B4 % (Fig.
69), %7z, Dmax Db 5 b 3HEMHIHEREE OO L WEHMO L DIZEREL, poE0EhH
B#L 25 (Fig. 70) »

5) EADEHCIWT 5 RAMEEOER
- DLBEARHS DI Dmax 22T, AMOBAEAEK (19614) 2L TREXKSERS
B, BMOAKLRIL, T\ 86 %, HEFEH 71%, JIRHEM 64 %, RIEREM 81 %C, M
BEOOLWERIO L Dig L BERE 58, WEROERH b EICET 500 5 10 cm ADOKIESEI3E
B 1%ETHD, Eic, R—EROEHAILRT 500 BEAKRY K72WL Tid, BEERO/NSWE
Bob 0 EEHICET 3 AMRERTShTHEbhS (Table 34) .

6. REEICKIEEMOFME

EREWRD [ > TOLEERN] 2ERL, RECHFETS (VL2008 - eBEWR] L4238

"hb, #HERKTOERIE 30 ~0ELREL T, EAKRY 2 LEBE0RLBOE D DRItz
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X oT, TOEEMOMFRARAL LTOFHELHA T,

1) AHFOHSbihic

B30 FAEB I VL0 FECH 5825, 10cmX10cmX 3mOLb LEAREMLELLEEIT20H
BAHFORVAMEFROLRT, FEHEFEUT, 304F4£TC13~73%, 40FALTI3~86%ThHY,
FTHLEREBEEOO L WERDOL DR Y, TOEREKEI LY, »o, BHBEEOIVENEZ5E
THEDRWEANRL N5 (Fig. 71~74, Table 35),

2) Eindbbhhic

VFAR L ULOFELEDENL X 5N 3 10emUb bEADOEHMEICH S bh 58, FEMCE-T,
AEHB L EERK L OBBETERE NSRS S (Fig. 71~74), (7, FORAERIHALOEER
BELEC TENESRRN, S5, 7%, KEEMOIRICKRE< Y, B, SHFEM CIIEEESER
BOSMENLDRENE 2B, %, RIEEM CRMEERRBIC X > Tiddb x Y DS 2\ (Table
36) o

3) SIAFE L SIAMBEOLBE

FEEHIT 1T B FEST D 30 4B X O 40 FAROIIARE 2 b CiCIAMBEHELRR T2 L, W
FThoOKBIZSH > Th, SIAFEREFHF2ELEL, B, ok, KEHSOIE/NER2Y, iz
SEAMHIRES, @), RO LOGEELEE Lo TR, KEMEO LD I LY H30%
BE/NSWEEHx B (Table 37) , '
) FEHICBIBZLLLEADRSE

B 30 AR X M40 AR BT BRI LD BEACOVWTD, AFBIUHICETS ] ASREE
Bitts L, BRYOHRFEITHFRFOLOELEL, B, %k, KEMBOIRC»2<%5, E
WL OEKLE T, 30 FERFORYII IS TEKRT, T8, B, &KE OJE/hEL R
D, OFEERORYIIFTFHHCBVWTRKRT, 7%, B, KEOHE/ &3, Thd0i%I,
EH, FEIHSO0FEFOLDIZLQICHERICE - THRESh, SREMFOLDREL LT EHRI
X - THEShTW3 (Table 38) ,

5) EEHIAROEMAD M

Al 30 ~ 40 FEEDOFREHROEMHAICOWT, EOEEMOBLE»S 0L BEAZARY, B
BroRB L UEM 2L 2 A FELERATS LRELT, —EEEDEHKML? S N#S h 3RO
RERFEZITRY, TORGHAELRETS L, EREERPABITLEERT 2HEF, WAL
DO, HEHREENOL KBITbEEBLRVER, SRIEMFD L DI 5T, ZOFEREKI»R) T+
ShiclEk bicx s, o, 30 FENPS 0 FEETO 10 FHOFHEDPKRIIN 2 ~3 BEL 25
2R, TORIIPRHFICEV TERIK T 3 15 CiifHE L% Lo+ (Table 39, 40) ,
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X ik

D R E - EREZ - HREE  MHARAL LTOXFERAOEE (F 18) SWMEMOH,
AR, 112, p.49 (1959)

2) i & - BARMEZ - BEARHE : MHMARARL LTOAXENRADRE (F28) B)IEH, HKRHF
#R, 134, p.59 (1961)

3) BMHAETHE620E (Bf3646 A 15 B) : A O BARBEHIE, (1961)

4) BAEHETREL  AHERRE (BM384E), (1964) '

5) HEHRBEHTEATEE : AXREVRCHET 2HERH CRER)

6) PEEESRARRES(S : AX OB, WE, FK, (1950)

) FAAMEBHFRMAE : 4 A (BRSIE L H~30F125), (1956~1964)




Quality of Small Sawlogs from the Planted Cryptomeria (Report 3).
Quality of logs from the planted forest grown with different silvicultural treatment.

Takeshi KANO, Nobuyuki EDAMATSU, Zisuke KABURAGI
and Hisao -SAITO

(Résumé)

A study on the quality for sawlogs from such planted Cryptomeria (Sugi, Cryptome(ia
japomica, the most important saw timber species in Japan) on various lands that differ in
silvicultural treatment has been undertaken by the Government Forest Experiment Station in
order to gain information that will be applicable to the sawing and grading method of timber,
angd the silvicultural practices to improve the value of forest products. In the previous reports,
the shape of trunks and, knots in logs cut from the stands grown with or without fulfilling
satisfactory silvicultural treatment were analyzed. In this report, a similar analysis will be
described.on logs from several planted forest stands grown with different typical silvicultural

treatment.
Origin of the Logs

The timber stands selected for this study are situated in the so-called Nishikawa forest
area in Saitama Pref., Yoshino forest area in Nara Pref., ODbi forest area in Miyazaki Pref.
and Nakoso national forest in Fukushima Pref. which are noted for their characteristic
manner of silvicultural treatment, especially on the number of establishment, pruning practice
and releasing cutting as shown in Table 1 and Fig. 1. In these forest stands, a sample plot
was respectively established and conditon of the stand was surveyed ; then 44 trees in Nishikawa
district, 45 trees in Yoshino district, 40 trees in Nakoso district and 40 trees in Obi district
were felled. The information about each sample tree is given in Tables 2 and 3.

From each tree, 4-metre logs were cut from tree base to top of about 10 cm diameter.
The tree number, position of the log and standing sides in the tree were recorded on each
log. The standing sides in the tree were designated as upword side of stand : M, downward
side : V, right-hand side : R and left-hand side: L (cf. Fig. 2 in Report 1).

Method of Analysis

On the study logs, the shape of trunks, that is the degree of slenderness, eccentric
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growth, butt-sweep, butt-swell, wane upon square conversion, and the development of bran-
ches within tranks and resulting knots on the sawn surfaces were observed or measured.

The slenderness of trunks was shown by means of measuring the longitudinal transformation
of the radius at 1-metre intervals. The eccentric growth was expressed by the comparative
value of radius measured on each standing side based on the average of them at various heights
in tree. The butt-sweep was observed by presentation of the height, angle and its direction,
and then the butt-swell, its maximum height and direction, on each trunk (cf. Fig. 2 in
Report 2). The wane was shown as form factor of wane R =/ r?+(f%)2 , where 7 was the
distance from the pith to the flatsawn grain surface and A was the minimum width of sawn
surface on each unit cutting (1-metre length of study log) when square conversion was done
by means of sawing method 1 as next mentioned (cf. Fig. 6 in Report 2).

In order to observe or measure the development of branches within the trunks and resulting
knots on the sawn surface at different heights, distances from the pith, and standing directions
of tree, the study logs were sawn open with a band saw as described in the following two
different methods of sawing.

Method I : Study logs from 135 trees given in Tables 1 and 2 were cﬁt into the largést
size squares without wane at the butt ends in such a way that the pith would be contained in
the centre of them, and the four sides of squares would be on the standing sides of trees, M,
V, L and R. After measurement of wane and knots in squares, they were sawn likewise into
smaller size squares and then measuring and sawing were repeated until the size of the squares
became 34 X 34 mm (Fig. 2(a)). In this way, all faces of squares were flat-grain surface
and shapes of knots on them were round or oval. The wane and about 121,200 knots on about
30,000 unit cuttings were measured by this method, and the data on the knots were arranged
by a hand type punched card as detail mentioned as sawing method I in Report 1 (cf. Fig..5
in Report 1). .

Method I : Study logs from 34 trees given in Tables 1 and 2 were sawn radially into 32
segments (Fig. 2(b)). In this way the sawn surfaces of segments were edge-grain, and the
complete longitudinal sections of branch knots were exposed. About 9,700 branch’knots were
measured by this method with respect to their characteristics illustrated in Fig. 2 (c), and
the data on the longitudinal sections of branch knots were arranged by a hand type punched
card as shown as sawing method Il in Report 1 (cf. Fig. 8 in Report 1).

Shape of Logs

1) Degree of slenderness of trunks ’

The relation between diameter of log and its height in tree at 2 cm intervals of the breast
height diameter classes of 'sample trees were almost parallel with each other in each district
respectively, but, their degree of slenderness was the most gentle in logs cut from the Nishi-
kawa and Yoshino district, the most steep in logs from Obi, and intermediary from Nakoso
(Figs. 3-(1)~(4) and Table 4).

2) Degree of eccentric growth of trunks

Degree of eccentic growth of trunks was generally decreased with the increase of height in
tree on all sample logs from four forest areas. The difference in degree of eccentric growth
due to the standing sides in tree was not always definite, although only about M-V axis at
transverse sections of trunks, a rather distinct tendency was noticed that trees which had the

larger volume increment showed the direction of eccentricity of growth in M sside, whep%é’s
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‘trees which had the smaller volume increment showed it in V side (Tables 5 and 6).

3) Butt-sweep and butt-swell

There were remarkable differences in height or angle of butt-sweep and in the relation-
ships of them to the breast height diameter classes of trees depending the group of trees at
each district. And, it was noticed on all- sample logs that the larger the breast height
diameter class of trees, the higher the maximum height of butt-swell became. The directions
presenting the maximum concave of butt-sweep or the maximum height of butt-swell were
generally both shown in M side in trees, excepting the case of direction of butt-sweep on the
logs cutt from the Yoshino district.

In total average, the height and angle of butt-sweep were as follows : logs from Nakoso
district : 81 cm — 7°55’, Nishikawa : 80 cm — 6°50’, Obi : 37 cm — 2°00’, Yoshino : 11 cm —2°09’,
and the height of butt-swell were ; Obi : 66cm, Nakoso : 50 cm, Yoshino : 36 cm and Nishikawa
: 27 cm (Table 7).

4) Form factor of wane

Form factor of wane (R) is a synthetic indicator of log quality related with its shape. The
changes of R in each log showed on all sample logs from four forest areas that the larger the
breast height diameter class of trees was, the larger R became, and R decreased almost
linearly according to the increase on height in tree. This decreasing ratio was given in trend
that the larger the density of standing trees, the smaller the decreasing ratio became (Fig. 4
and Table 8).

R was always considerably smaller than the absolute value of corresponding average radius
of log (which should be equal to R when the tree axis is straight and its cross section held
on a regular circle), and their differences showed the minimum value on the logs from
‘Nishikawa district and the maximum value on the logs from Obi district (Fig. 5 and
Table 9). ]

On the differences in R due to standing sides in the tree, a remarkable tendency was that
R of V side was larger than that of M side at smaller diameter trees from the Nishikawa and
Yoshino districts though at larger diameter trees from the Nakoso and Obi districts (Tables
10 and 11) . R increased with the increase of diameter of log, but its. ratio of the increase
reduced when crossed over a range of diameters, and the degree of this trend was somewhat
different depending upon the place of production, diameter class of tree, or standing side in
tree etc. (Figs. 6 and 7—(1)~(4)).

Branch Knots in Logs

1) Number of branch knots

From the results on Cryptomeria in the four districts, there was an average of about 20
branch knots per lineal metre of log length for all heights in trees (Table 12). In a comparison
of standing sides in the trees, it could be said that the number of bhranch knots was rather
fewer in M side than V side (Fig. 8 and Table 13). Percentage of branch knots number was
larger in logs from superior tree growth than in inferior tree growth excepting the logs from
the Nakoso forest area (Tables 14 and 15). Percentage of number in each class for the
‘maximum diameter of a branch knot at the outer end of the live knot portion revealed that the
larger diameter classes appeared in V more than in M direction, and the smaller the density of
standing trees was, the more the larger diameter class of branch knot appeared (Tables 16 to
18 and Fig. 9). ' ‘
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2) Length of live branch knot portion

The radial length and number of annual rings of live and dead portion of the branch knot
within the trunk, and included in any clear wood present between the end of the overgrown
knot and bark were measured by the sawing method I (Fig. 2 (c)) .

The radial length of the live branch knot portion increased on the average from below
upward in the range of clear length of trunk, and then they decreased in the range of stem
in the crown, excepting the case of logs from Obi district. Average of them in clear length
were as follows : logs from Nishikawa district : 35.5 mm, Yoshino : 44.2 mm, Nakoso : 58.8 mm
and Obi : 89.9 mm. These figures mean that the smaller the planting density is, the larger
the length of the live knot portion becomes (Fig. 10). However, among the number of annual
rings corresponding to them, only logs from Obi district showed an extraordinary small age
(Fig. 11). .

Length of live knot portion increased on average also from the smaller to the larger
diameters of trees, or in V side compared to M side in trees, and, corresponding to the same
diameter class of knot, were longer in logs from the smaller planting density area. Age of
live knot portion did not always correspond with these tendencies on the length of live knot
portion (Tables 19, 20 and Figs. 12 to 18).

3) Length of dead branch knot portion

Variation of the length or the age of dead branch knot portion in relation to heights in
trees did not always prove a fixed tendency through all the logs from the four forest areas,
but in general it seemed that below 8 ~9 m height in trecs they increased in the logs from
the forest of smaller planting density than in the larger density. At the same height in trees
the maximum of them were given in logs from the Obi forest area and the minimum in logs
from the Nishikawa and Yoshino forest areas (Figs. 19 to 21).

The length of dead knot portion in relation to the diameter of branch knot showed an
almost constant or proportionally increasing tendency, except the logs from the Obi district,
which showed inverse proportional relation in the range above 6~10 mm diameter of branch
knot. But, the age of dead knot portion coresponding to the above tendencies increased
proportionally with the increase of diameter of knot in' all logs from four districts (Figs. 22
to 25).

4) Length of clear wood portion

The radial length and age of clear wood portion decreased on the average from below
upward in trees on all logs from four sample plots (Figs. 26 and 27) . And they increased
from the smaller to the larger trees except the logs from the Obi district, and from the larger
to the smaller diameter of branch knots except the logs from Nishikawa district. These lengths
showed different values by the production places, but the differences due to standing sides in
the tree were not especially distinct (Figs. 28 to 33).

5) Angle of branch knots

Angle of branch knot was measured as the angle between the longitudinal direction of a
trze and the branch knot axis on live or dead knot portion respectively (Fig. 2(c)) .

Differences of angles of branch knots due to heights in tree on both live or dead knot
portion were not particularly clear (Figs. 23 and 24), but it was noticed that the larger the
branch knot sizes were, the smaller their angles became (Table 25). On the difference due to
standing sides in tree, it was recognized except in the case of logs from Nishikawa forest

area that angles of branch knot were somewhat larger in V side than in M side (Table 26).
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However, it could not be recognized clearly whether the planting density of forest affected
these differences of presentation of branch knot angles or not.

6) Effect of branch knots on the surface of log

Log surface patterns without bark influenced by the existence of branch knots in the wood
were grouped into four relatively distinct classes, two based on very easy-to-recognize abnor-
malities, and two others in which features were identifiable in the normal surface pattern.

Percentages of the discriminatable knots by conditions of log face increased from below
upward in tree on all logs from four forest areas, and at the same height in tree, those in
the logs from Yoshino district were the smallest and from Obi district the largest (Fig. 34).
Percentages of these knots also increased from the smaller to the larger knot diameter class,
and at the same knot size those in the logs from Yoshino district were the smallest and from
Nishikawa district the largest (Fig. 35). In a constant range of height in tree, it seemed that
percentages of the discriminatable knots were rather larger in V side than in M side, but the
differences due to the breast height diameter classes were small except the logs from Nishika-
wa forest area (Tables 27 to 30).

The averaged trends of the deeply buried branch knots which were the undiscriminatable

knots by conditions of log face were inverse to those of broken branches.
Knots on the Flat-grain Surface

Knots on the flat-grain surfaces sawn by sawing method I were measured on each wunit
cutting (2 times the distance from p'ith X unit length of study log), and the number of those
studied is given in Table 31,

1) Number of knots

An average number of knots on unmit cuttings per lineal metre (%) was in an inverse
proportional relation with the distance from the pith (7) at any given height, and in the range
of =34~51 mm the ratio of the decrease of # according to the increase of 7 were the most in
logs from Nishikawa district and smaller in order of Yoshino, Nakoso and Obi districts (Fig.
36) . Concerning the differences due to standing sides, # was rather more in V side than in
’ : -erx 100)
gave almost similar trends of the case on #, and in the range of 7<(50 mm, those of four

districts were nearly similar, but in the range of #>>50 mm, the larger the planting density

M side (Table 32). An average number of knots on unit cuttings per unit width (

was, the smaller the average number of knots on unit cuttings per unit width became (Fig. 37
and Table 33), ‘

At the same 7, 7 were more in the larger trees (Figs. 38 and 39), and # were somewhat
increased according to the increase of height in trees (Fig. 40) on all sample logs.

2) Unit cuttings free from knots

Percentages of the knot-free cuttings (#=0) increased with the increase of 7, and in: the
range of >34 mm those of the logs from Nishikawa district showed the maximum, and the
logs from Obi district the minimum number (Fig. 41). These percentages gave the inverse
proportional relations with heights in tree, and at the same height those of the logs from
Yoshino district showed the maximum and logs from Obi district the minimum number (Fig.
42). At the same 7, the percentages were higher in M than in V side, and in the smaller.
than in the larger trees, which were the most in the larger # of the logs from the smaller
planting density forest area (Figs. 43 and 44).

3) Sizé of knots
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On the unit cuttings at the same 7, the average diameter of knots measured (d) increased
linearly farther out from the pith to the limited extent of 7, and the 7 which showed the
maximum d, and their d values were both larger in the logs from the smaller planting density
forest area (Fig. 45). The differences due to standing sides were as shown in Fig. 46. From
the relationship between 7 and total diameters on unit cutting showing the comparative knot
size at each 7, it was noticed that the maximum total d was presented at =34 mm in all logs
from each forest area, and these comparative knot sizes became smaller in order of the logs
from Obi, Nakoso, Yoshino and Nishikawa district (Fig. 47). And thel total d were larger
in V side than in M side in all logs from four forest areas (Fig. 48).

An average diameter of knots per unit cutting width (Z—erIOO) decreased with the incre-
ase of 7 in all logs from each forest area, but at the range of #>>51 mm the ratio presented
was larger in the smaller planting density forest area (Fig. 49). The relation between d and
height in tree was proportional, and the total knot sizes at the same 7 were larger from below
upward in tree (Figs. 50 and 51).

4) Distribution of knot sizes

The general tendencies of the frequency distribution of knot sizes were almost similar in
such a way on four sample tree groups that most knots near the pith were small knots less
than 10 mm in diameter. The frequencies of larger knot diameter were higher at the cuttings
farther out from the pith or with the increase of height in tree and the frequencies of knots
over an extent size were presented more in the larger tree class. Frequencies of the larger
knot sizes became higher in order of the logs from Nishikawa, Yoshino, Nakoso and Obi
district. These results are shown in Figs. 52 to 54.

5) Total area of knots

The relations of the total area of knots on a unit cutting to 7 were shown by the parabola
curves, and the 7 which showed the maximum area and their values were both larger in the
logs from the smaller planting density forest area (Fig. 55). The ratio per cent of the total
area of knots to the unit cutting area were inversely proportional to 7, and their decreasing
degrée were larger in the logs from the higher planting density forest area (Fig. 56). Both
the total area of knots on a unit cutting and the ratio per cent were nearly proportional to the
heights in tree at the clear length of stem (Figs. 57 and 58), larger in V side than in M side
at the same 7 (Figs. 59 and 60) and increased from the smaller to the larger trees at the

range over 7 of the maximum total area of knots (Figs. 61 and 62).

Knots on Boxed Heart Square

On the bésis of the data obtained in sawing method I, knots on the squares were
regarded as lumber deféct.” In this case, #=51 mm and the length of 3 m, at height ranges
of 0 to 3 m (first log), 3 to 6 m (second log) and so on in each tree, were taken up for
discussion, and knots less than 5 mm in diameter were disregarded.

1) Number of knots on square :

Avérage number of knots on squares (N) increased proportionally with the increase of
height in trée, and the values of N were the most in the logs from Obi district and the least
in the logs from Nishikawa or Yoshino district (Fig. 63). And, concerning the differences
due'to standing sides of squares, N were the most in V side and the least in M side at the
same range of height in trees (Figs. 64—(1j~(4)) .

2) Maximum size of knot on square
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Average of the maximum diameter of knot on the faces of square (Dmaez) increased with
the increase of height to the extent of 9 metre height in tree, in the range of which Dnax
was the smallest in the logs from Yoshino or Nishikawa district and the largest in the logs
from Obi district. Over this range Dmaz prsented similar values on all logs from four forest
areas (Fig. 65). And concerning the differences due to standing sides, averaged Dmaz on
each cutting face was the smallest in M side in standing trees, excepting only the logs from
the Obi forest area in which there was no distinct tendency accordii g to standing sides (Figs.
66—(1}~(4)) .

3) Frequency of the most or the least knotty faces

The frequency of the most knotty faces of square was the highest in V side and the lowest
in M side in standing trees (Fig. 67), and the frequency of the least knotty faces of square
was inverse to the former (Fig. 68) in all logs from every sample forest area, but these
frequecies were below 50% in either case.

4) Frequency of faces with the largest knot on squares

The frequency of the faces of square with Dmer was the highest in V side and the lowest
in M side in standing trees, and those in V side increased from the larger to the smaller tree
on the logs from Nishikawa, Yoshino and Nakoso forest areas, but there was an inverse
tendency to the former on the logs from Obi forest area (Fig. 69). The range of Dmes grew
larger and was more concentrated in the logs from the smaller planting density forest (Fig.
70).

5) Grades for knots on square

The squares from study logs were graded for knots by the Japanese Agriculture and
Forestry Standard (JAS) system (1961), and the results are as shown in Table 34.

The percentages of squares with better quality for knot, grade I and II, were given
from each forest area as follows : logs from Nishikawa district : 86 %, Yoshino : 71 %, Nakoso
: 64 % and Obi: 31 %, which showed the grades on squares from the smaller planting density
forest logs as inferior. The lowest grade for knots was generally the grade I common first
in each forest area, and the grades for knots on squares from the same age of planted

Cryptomaria were better quality from larger to smaller trees.

Appraisement on Sawlogs from the Forest Grown with Different
Silvicultural Treatment

The sawlogs from the planted forest grown-’ with differnt silvicultural treatment and
resulting in standing trees were estimated by the volume and quality of their products of
sawed timbers, disregarding the past aim as to products of each forest area and assuming the
final cutting age to be 30~40 years on each forest area, from the viewpoint of current supplying
circumstances of sawlogs.

1) Wane of squares

Percentages of number of 10 cm boxed heart squares of 3 m length without any wane,
sawed out from the logs cut from the planted trees at 30 and 40 years of age, were 13~73 %
at 30 years and 33~86 % at 40 years of age through the logs from every forcst area, And,
these percentages became larger in the logs from the smaller planting density forest, in which
the squares without wane were given more in the higher situation in standing trees (Figs. 71
to 74 and Table 35).

2) Knots on squares
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There were characteristic appearances of knots in relation to the live or dead branch knot
on the boxed heart squares from the logs cut from the planted trees at 30 and 40 years of
age, in each forest area respectively (Figs. 71 to 74).

Averaged maximum diameter of knots on squares were the smallest in the logs from
Nishikawa district and became larger in order from Yoshino, Nakoso to Obi district through
every diameter class of sample trees. They were smaller in the trees of smaller breast height
diameter classes at Nishikawa and Yoshino forest area, but were almost similar in every breast
height diameter class at Nakoso and Obi forest area (Table 36).

3) Comparison of number of standing trees and their volume

From the results of comparative values of number or volume of the standing tress at 30
and 40 years of age on each forest area as shown in Table 37, it was noticed that the nvmber
of standing trees were the most in Yoshino, subsequently in Nishikawa, Nakoso and the least
in Obi district 5 but the volume of standing trees was almost similar in Yoshino, Nishikawa
and Nakoso districts, though the volume in Obi district was less by about 30 % than those in
other districts.

4) Grades on squares

The boxed heart squres, assuming sawn out from the logs from each forest area at 30 and
40 years of age, were graded for wane and knots by the Japanese Agriculture and Forestry
Standard (JAS) system (1961), and the results are shown in Table 38 as the comparative values
of numbers and frequencies of graded products.

The number of better quality squares, grade I and II, were the most in Yoshino district,
subsequently Nishikawa, Nakoso and the least in Obi district. As to percentages of number of
them at each forest area, the better quality products at 30 years of age were the most in
Nakoso district and the least in Obi district, and at 40 years of age were the most in Yoshino
district and the least in Obi district. These results showed that the grades on squares from
logs at 30-year;old trees in Yoshino and Nishikawa forest area were restricted by their wane
and at 20- and 40-year-old trees in Obi forest area by their knot diameter.

5) Appraisement on planted Cryptomeria

The trees in an area of the planted Cryptomeria at 30 and 40 years of age with each
silvicultural treatment were estimated by means of appraising their products of boxed heart
squares, hewn squares or boards, based on their index-number on graded sawed timber per 1
m?® (Table 39). The results are shown in Table 40 as the coparative values.

From these figures, it was noticed that the appraisement on the forest trees at Yoshino
and Nishikawa forest area grown with higher planting density and repeated pruning were
considerably superior to those at Nakoso and Obi forest area grown with lower planting density
and non-pruning. And, the growth of the appraisement between 10 years from 30 to 40 years
of stand-age gave the increase of 20~30 %, in which those were lowest in Nakoso forest area

and almost similar in other forest areas.




