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Studies on Indication of Wood Quality of Forest Trees (III)
Unevenness of Annual Ring Width in the Wood of Abies firma

SiEBOLD et ZuccariNI from Kido District, Fukushima Prefecture
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Table 1.

- NI A -

Description of sample trees.

L | EAEEE # 1 0.4m o35
B AES BreaSt'helg.ht i) =1 B XK o ¥ & J 5 F K
No. of sample diameter with Tree height ~ Number of annual
: tree p bark g Appearance of tree rings at 0, 4m from
cm m ground
MK, 3 X23%
1 78 28 Branches are thick, so-called 175
"’ mizumomi >’ (wet fir).
] t
2 48 23 Do. 117
B, eE IR
3 70 28 Branches are slender, 180
so-called '’ himomi”’
(dry fir).
7 E
4 52 22 Do. 119

FRERIIHETEHN 15% BELEDhS,

COEPHAA» LESH 10cm OFBLZRKL, FRIBHERCH Lz, MEOMEHS X Ot
LEEEIMOBRICEX R RV E S KEE LD, —ZDOFRICHEI TV, Thabbit
AA No. 1 Xh 71, No.2 X9 6fF No.3 v 8fF, No. 4 X» 3fETHS,

Im. ® & % &

BlEHB & & CRIZFBIZE 1 ROFRTIEREOEC BT RNA L TS TH 505, ML
CENWTELRRDEZADD 5, Fig. 1O L EMABEICHLEES 4 E0FELE(L, 8%
RMOEETOWTRIMID» D S EJBITHSELREI L, £RIFOVLHERIBLRD S, 7272 Ui

Q: WL Pith

A: 8B Down Side

E: Bl Hill side
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Measured radii on a disc.
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Position of discs used for calculation of unevenness of

ring width of individual trees.

* The volume of top part from 16.2m to 18. 1 m of the
sample tree No. 3 was calculated from
discs No. 6 and No. 7.
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Table 2. £ & O F i X & FHE

Unevenness of ring width of sample discs.

B

= Fwm iR | =
o | IBES - FiofpwiE| mielme | PEEBE | gy | FIEICEIE
% A Z.:Li Wb AR A gtandard Propo:l'- Sdu;:fcessive Ptrigﬁ(;{'
. . verage |deviation tiona ifference
No. of | No. of er;ght R?";%mst ring of ring | value of of ring t]‘1, al;.le of
sample | sample r md WL (;:1 width width |the former| width €. tormer
tree disc groun ar (m) )] item D) ttem
m cm mm mm (p/=p/m) mm (d’'=d/m)
1 0.4 45,7 2.59 1. 62 0.622 0.94 0.361
2 2.3 38.0 2.40 1.22 0.508 0.75 0.313
3 6.3 32.7 2.43 0.73 0. 300 0.54 0.218
1 4 10.3 29,1 2.82 0. 80 0. 284 0.58 0.201
5 14.3 25.6 2,88 1,05 0. 364 0.69 0.240
6 18.3 18.7 2,71 1.07 0.395 0.58 0.217
7 22.0 15.0 2,63 0.65 0,247 0. 40 0. 152
1 0.4 29.3 2.54 1,61 0.633 1.10 0.432
2 2.3 22.6 2.37 0.81 0. 340 0. 69 0.292
2 3 6.3 21.0 2.78 0.87 0.323 0.75 0.270
4 10.3 17.5 2.87 1.12 0.392 0.69 0.241
5 12,2 12,2 3.50 0.98 0.280 0.61 0.174
6 16.0 8.5 4,87 0.78 0. 159 0.93 0.190
1 0.4 43.5 2,49 1,33 0.534 0.89 0. 358
2 2.3 35.6 2,15 0.78 0. 364 0.54 0,251
3 . 6.3 33.2 2,47 0. 80 0.325 0.48 0.195
3 4 10.3 31.2 2,68 1,00 0.372 0.54 0.200
5 14,3 29.0 2.49 0.60 0. 240 0,41 0.167
6 16.2 21.2 2.36 0.56 0.211 0.45 0.193
7 18.1 10.9 2.12 0.55 0. 257 0.43 0.201
8 20.0 8.9 2.26 0.32 0.143 0.33 0. 145
1 0.4 30.4 2.84 2.71 0.951 0.89 0.314
4 2 2.3 22.4 2,65 1.75 0. 659 0.80 0.303
3 6.3 19.5 4,71 0.91 0.192 0.81 0.171

COHREREE UTHRRSEDEIC HIF3HEEIC Lo T 1EHAE LT DR TRETED KA
wkdi-H D Table 3 TH 5,

Table 3. & (@ thk © 4 @ & 2%

Unevenness of ring width of individual trees.

ERIREIR
2 MEEREFTE = o Y (S FIELSE | & % | FEHERE
%f A 7.:"( EIE bl Mn & PR\ FRIBRERE Provortional | Successive Proportional
= Calculated vol A . Standard de- lp £ th difference | value of the
No. of ume| Average Ting \;iation of ring| value of the of ring former
: as bole for quality width s former item . :
sample PO width width item
tree indication M) P) (P'=P/M) D) ,
m? mm mm mm (D’=D/M)
1 6.024 2.59 1.01 0.394 0. 66 0. 253
2 1,716 2.64 1.00 0. 383 0.76 0.291
3 5.678 2,44 0.84 0.344 0.53 0.218
4 1,262 3.47 1,61 0.536 0.82 0. 255
B o
(No.4 Z[&
<) Mean 2,56 0.95 0.374 0.65 0. 254
(Except
No.4)
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Relation between average ring width and
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Relation between average ring width and
proportional value of successive difference of ring
width, 2.3~18.3 m from ground.
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Table 4. FERK X UREBRET I OERRETE K

Comparison of fir woods from Chiba Pref. and
Fukushima Pref. as to unevenness of ring width.

¢ = | FRIBEERE | - X FRIEERREE | -
BE H HRAES Standﬂgrj(-i devia- [l % t# fE Succénssive di- I 7=t 82
No. of tion of ring Proportional | fference of ring | Proportional
Locality sampl.e tree width value of the width value of the
mm former item mm former item
TEEERAREH® Y
- Tokyo U(I:liV. 1 1.556 0. 556 0. 592 0. 220
orest in Chiba
Pref. () 2 0.951 0. 307 0.493 0.161
mE B kR 1 1.01 0.394 0. 66 0.253
Kido district, 2 1.00 0. 383 0.76 0.291
Fukushima 3 0.84 0.344 0.53 0.218
Pref. 4 0.95 0.536 0.82 0.255
VI. # )

B EFAROF L FCEVTRBBRAFES MoV CERFETEE 2 Rkd 7, MElIs
& 120~180 FORRAEEIT, IXEILHELNDID2K, T3 LFHEOLNEID 24
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Hand 5,
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X5,
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(FEFn 3348 AT

Résumé

The unevenness of annual ring width as a factor of wood quality was studied
dealing with the wood of Abies firma SIEBOLD et ZUCCARINI from a natural stand in Kido
district, Fukushima Prefecture. Four sample trees, which description is shown in
Table 1, include two of so-called ‘“himomi”, meaning dry fir, and two of so-
called ““ mizumomi’’, meaning wet fir. The researching method was almost similar
to that of 1 st report, but sample discs were cutt off from different heights from
ground as shown in Figure 2, representing volumes of more longer length than in
the case of 1 st report. The average ring width and four factors of the unevenness
of ring width, that is, the standard deviation of ring width and its proportional
value to ring width, and the successive difference of ring width and its proportional
value to ring width, were calculated on eight radii of each disc, as shown in Figure
1, by the same method in 1st report, and representative values of those factors
as to each disc were gained by averaging simply values of radii. The representative
values of the factors as to whole bole were calculated in the same method as in
1st report.

Results of each radii of discs are shown in Appendix and representative values
of the factors as to disc and whole bole are shown in Table 2 and 3 respectively.

Ovservation are as follows:

1) The variations of the factors in different heights from ground are shown
in Figures 3~7. Absolute values of the standard deviation and successive difference
of ring width are large near ground (0.4 m from ground), decrease abruptly towards
2.3 m, and hold few fluctuations through the upper part of bole. There seems to
be a little decreasing of values at the top part. The proportional values indicate
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almost similar variations as the absolute values, but the proportional value of suc-
cessive difference of ring width shows some descent between 2.3 and 6.3 m from
ground.

2) Figures 8~11 show the variations of the average ring width and the pro- -
portional value of successive difference of ring width as to direction in cross section
of bole. Comparing values of hill side and down side, no evident relation is
extracted, but in the lower part of bole there are some possibilities that the pro-
portional value of successive difference of ring width of down side is smaller than
that of hill side, or that the proportional value of successive difference of ring
width of the side, in which the average ring width is larger than that of the
opposite side, is smaller. This tendency is no more evident above 6.3~10.3m
from ground.

3) Figures 12~15 show the relations between the average ring width and the
four factors within the range of 2.3~18.3 m from ground, where the fluctuations
of values are comparatively few. There are no evident tendencies, but roughly
speaking, it seems to be that the larger the average ring width is, the larger the
absolute values are, and on the contrary the smaller the proportional values are.

4) There is no parallel ranking as to four factors, comparing sample trees by
Table 3. Based upon the principal factor, that is, the proportional value of suc-
cessive difference of ring width, the trees are ranked as follows; No. 3, No. 1,
No. 4, No. 2.

5) The so-called ‘“ mizumomi’’ (wet) has larger four factors than ‘ himomi”’
(dry), discarding the sample tree No. 4, because of its abnormality of wood for-
mation and lack of discs of upper part.

6) As shown in Table 4, the samples from Kido district, Fukushima Prefecture
have larger proportional values of successive difference of ring width than those
from Chiba Prefecture on the average.
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Result of measurements, Sample tree No. 1.

Appendix 1.

HIER R, 3R No. 1

PSS | (e T £ oy 8| mmewm | 00 8| mae
No. of . Number Average Spanglard Proportional disf?:feerfi;vif Proportional
Sample | Radius of ring width | deviation of | value of the : : value of the
disc age-grades ring width | former item ring width former item
mm mm mm

1 A 35 3.52 2.13 0. 605 0.98 0. 277

B 35 3.25 1.61 0.494 1.01 0.310

C 35 1.81 0.87 0. 480 0.63 0.349

D 35 1.75 0. 82 0. 469 0.63 0. 361

E 35 2.31 2.26 0.979 1.20 0.520

F 35 2.08 1.25 - 0.598 0.97 0. 467

G 35 2.56 1.91 0.745 0.95 0.371

H 35 3.45 2.08 0. 603 1.12 0.325

P Y 2.59 1.62 0.622 0.94 0.361

2 A 32 3.08 - 1.44 0. 467 0.99 0.322

B 32 2.59 1.55 0. 600 0.82 0.317

C 32 1.72 0.99 0.575 0.63 0. 365

D 32 1.68 0.82 0. 488 0.54 0. 320

E 32 2.06 1.16 0. 564 0.70 0. 340

F 32 2.25 1.05 0. 468 0.64 0. 286

G 32 2,89 1.47 0. 508 0.85 0. 294

H 32 2.93 1.26 0.429 0.83 0.284

P rs 2.40 122 0.508 0.75 0.313

3 A — — — — — —x

B 27 1.88 0.63 0.333 0. 42 0.224

C 27 1.92 0.52 0. 269 0.27 0.143

D 27 2.54 0.77 0. 302 0.69 0.273

E 27 3.06 1.02 0.333 0.71 0.232

F 27 2.64 0.74 0. 280 0.44 0.168

G 27 2.53 0.78 0. 308 0. 65 0. 256

H 27 2.45 0.66 0. 269 0.57 0.233

P ¥ 2.43 0.73 0.300 0. 54 0.218

4 A 21 3.10 0.66 0,214 0.62 0. 201

B 21 2.52 0. 74 0.292 0.46 0.182

C 21 2.31 0.68 0. 296 0. 46 0. 200

D 21 2.56 0.76 0. 298 0.60 0. 235

E 21 3.17 1.02 0.322 0.86 0.271

F 21 3.16 1.00 0.317 0.58 0.185

G 21 3.00 0.74 0. 247 0.53 0.176

H 21 2.75 0.79 0. 288 0.43 0.158

Fig ¥ ' 1 2.82 0.80 0. 284 0.58 0. 201

Mean
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BEES |+ & AN TOrRiE | s b | RaweE |F 5 T | mekes
5 A 18 2.98 0.99 0. 332 0.56 0.189
B 18 2.70 1.23 0. 457 0.77 0. 286
c 18 2.49 110 0. 441 0.65 0.262
D 18 2.71 1.12 0.413 0.68 0. 252
E 18 3.02 1.07 0. 354 0.99 0.329
F 18 2. 89 0.82 0.283 0.49 0.168
G 18 3.05 0.86 0. 283 0. 61 0. 201
H 18 3.20 1.20 0. 376 0.73 0. 229
BT 2,88 1.05 0. 364 0.69 0. 240
6 A 14 2,47 1.00 0. 404 0.58 0. 236
B 14 2.31 1.09 0.471 0. 61 0. 262
c 14 2.48 1.29 0.519 0. 60 0. 243
D 14 2.84 1.14 0. 402 0. 61 0.216
E 14 2.98 1.18 0. 395 0.66 0.221
F 14 2. 89 1.11 0. 385 0. 60 0. 206
G 14 2,83 0.77 0. 272 0.45 0.159
H 14 2,86 0.98 0. 341 0.56 0.196
BN 2.71 1.07 0. 395 0.58 0.217
7 A 11 2.78 0.37 0.131 0.26 0.092
B 11 2.55 0.55 0.215 0.35 0.139
c 11 2.30 0.65 0.283 0.33 0.145
D 1 2.61 0. 65 0. 250 0.40 0.153
E 1 2.55 0.84 0.331 0.39 0. 154
F 1 2.48 0. 64 0. 256 0.40 0.161
G 10 3.14 1.03 0.327 0.83 0.264
H 1 2,61 0.47 0.179 0.27 0.104
HEETS 2.63 0.65 0. 247 0.40 0.152
Appendix 2. FEREE, gtA No. 2
Result of measurements, Sample tree No. 2.
aEs || e Pesein | Dot B | meei | F S 0| mees
No. of . Number _Average d g&??;fdof Proportional d?%iﬁgisclg eof Proportional
gl | Radius| ot | ring widh | S | value of the | SISERT vl of e
mm mm mm
1 A 23 2.39 1.28 0.536 0.64 0. 270
B 23 2.30 1.10 0. 480 0.62 0. 268
c 23 2.26 1.26 0.559 0.92 0.410
D 23 2.08 1.34 0. 643 1.02 0. 490
E 21 2.21 1.36 0.617 1.22 0.554
F 19 2.85 2.12 0. 744 1.42 0. 499
G 21 3.13 2,40 0.767 1.69 0.539
H 23 3.13 2.00 0. 640 1.25 0. 400
FIsE ¥ ‘ 2,54 1.61 0.633 110 0.432
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FSES |2 & prEemy el | W0 B meken | E B 8| mekem
2 A 19 2.85 0.67 0.234 0. 64 0.223
B 19 2,70 0.83 0.308 0.58 0.214
C 19 2,48 0.89 0. 360 0.80 0.321
D 19 2.13 0.79 0.371 0.76 0.358
E 19 1.7 0. 64 0.377 0. 60 0.353
F 19 2.03 0.71 0.348 0.55 0.273
G 19 2.32 0.92 0.395 0.78 0.338
H 19 2.77 1.01 0. 364 0.83 0. 301
Fig ¥ 2.37 0.81 0. 340 0. 69 0.292
3 A 15 3.50 1.04 0. 207 0.89 0.253
B 15 3,68 0.96 0. 262 0.68 0.185
c 15 3.01 0.73 0.243 0.74 0. 246
D 15 2,25 0.73 0. 326 0.71 0.315
E 15 2.11 0. 80 0. 381 0.71 0.337
F 15 2,14 0.86 0. 402 0.73 0.342
G 15 2,51 0.88 0. 352 0.77 0.305
H 15 3,04 0.97 0. 318 0.78 0. 255
M T 2.78 0.87 0.323 0.75 0. 270
4 A 12 3.10 1.10 0.356 0.74 0. 239
B 12 4.59 2.19 0.478 1.42 0.310
c 12 3.03 1.17 0. 386 0.57 0.190
D 12 2,76 1.01 0. 365 0. 46 0.166
E 12 2,32 0.79 0. 340 0.50 0.216
F 12 2.35 0.97 0.413 0.44 0.187
G 12 2,29 0.83 0. 362 0.58 0.255
H 12 2,49 0.93 0.373 0.82 0.329
FigE T 2.87 1.12 0.392 0. 69 0.241 -
5 A 7 3.42 0.91 0. 266 0. 60 0.174
B 7 3.36 0.92 0.275 0. 66 0.197
c 7 3. 60 1.23 0.341 0.91 0.252
D 7 3.58 1.06 0. 295 0.73 0. 205
E 7 3.38 0.82 0.242 0.48 0.143
F 7 3.51 0.95 0.271 0.48 0.135
G 7 3.57 1.00 0. 280 0.47 0.132
H 7 3.55 0.95 0. 268 0.55 0.154
P s 3.50 0.98 0. 280 0. 61 0.174
6 A 3 4.92 0.75 0.152 0.93 0.189
B 3 5,02 0.47 0.093 0.63 0.125
c 3 5.20 0.39 0.074 0. 64 0.123
D 3 5.08 0.59 0.117 0.73 0.143
E 3 4.66 0.74 0.158 0.90 0.193
F 3 4.60 1.05 0.227 1.28 0.277
G 3 4,62 1.06 0. 230 1.27 0,274
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e e e I
6 H 3 4.89 1.17 0. 238 1.05 0.214
RE35s 4.87 0.78 0.159 0.93 0.190
ean
Appendix 3. BiEREER, 5K No. 3
Result of measurements, Sample tree No. 3.
FRES | e TR | g ate B marem |y B | oo
No. of * _{i Number _Average des\g?:t?g;do £ Proportional %?égiziig: Proportional
Szélmple Radius of ring width ring width value of the of ring width value o( the
isc age-grades former item former item
mm mm mm
1 A 36 1.93 0.95 0. 491 0,72 0.372
B 36 2.08 0.92 0. 441 0.68 0.325
C 36 2.77 1.38 0. 497 1,01 0. 363
D 36 2.95 1.89 0. 640 1.37 0. 464
E 36 3.09 1.98 0.640 0.90 0.292
F 36 2.53 1.29 0.510 0.72 0.284
G 36 2.59 1.33 0.515 0.99 0. 383
H 36 2,01 0.92 0. 459 0.75 0,373
B ks 2,49 1.33 0.534 0.89 0.358
2 A 34 1.94 0.77 0. 395 0. 67 0. 340
B 34 2.30 0. 86 0. 373 0.58 0, 252
C 34 2,22 0.84 0. 377 0.53 0. 239
D 34 2.21 0.70 0.317 0,48 0.215
E 34 2. 06 0.68 0. 330 0.47 0.228
F 34 2.11 0. 85 0, 404 0.47 0. 222
G 34 2.30 0.91 0. 397 0.63 0.273
H 34 2.09 0. 66 0.315 0.50 0. 240
Fs T 2.15 0.78 0. 364 0.54 0.251
3 A 27 2,71 1.03 0. 380 0. 64 0. 235
B 24 2.73 0.92 0. 337 0.57 0, 209
C 24 2,66 0.70 0. 265 0. 37 0.141
D 27 2.42 0.61 0. 251 0. 40 0.163
E 27 2,12 0.50 0. 236 0.43 0. 204
F 25 2.14 0.74 0.344 0.41 0.191
G 24 2.28 0.71 0.312 0.48 0.212
H 27 2.65 1.20 0.453 0.54 0. 202
P T 2.47 0.80 0.325 0.48 0.195
4 A 23 2.95 1.21 0. 410 0.72 0.243
B 23 3.02 1.00 0. 330 0.48 0.158
C 23 2. 96 0.81 0.273 0.54 0,182
D 23 2.61 0. 89 0. 340 0.51 0.194
E 23 2.48 0.96 0. 389 0.51 0. 204
F 23 2.27 1.12 0. 492 0. 50 0. 221
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maEs | & pueny| voreE | E oo | merem | T B 8| maw
4 G 23 2.40 1.09 0. 452 0. 49 0. 203
H 23 2,76 0.92 0.332 0. 56 0. 203
FisrE 2,68 1.00 0.372 0.54 0. 200
5 A 21 3.00 0.72 0.233 0.61 0.198
B —— J— I — —_ —
c 21 2,79 0.55 0.196 0. 44 0.159
D 21 2.33 0.57 0. 245 0.42 0.181
E 21 1.88 0. 60 0.321 0.31 0. 166
F 21 2,92 0. 62 0. 280 0.35 0.158
G 21 2.55 0.52 0. 206 0.32 0.127
H 21 2,94 0.59 0. 200 0.43 0.148
HEE TS 2.49 0. 60 0. 240 0. 41 0.167
6 A 16 2.50 0.51 0. 204 0. 46 0.183
B 16 2,78 0.47 0.170 0.41 0.148
c 16 2,62 0.50 0. 190 0. 46 0.177
D 16 1.95 0.47 0.238 0.43 0.221
E 16 1.94 0. 46 0.236 0. 49 0.253
F 16 2,32 0.39 0.169 0.42 0.180
G 15 2,32 0.54 0. 231 0.52 0.224
H 15 2. 40 0.64 0. 265 0. 44 0.183
P ¥ 2.36 0.50 0. 211 0.45 0.193
7 A 10 1.59 0.56 0. 350 0.33 0.210
B 10 1.92 0.54 0.279 0.33 0.170
C 10 2.17 0.48 0.223 0.34 0. 155
D 10 2,44 0.43 0.178 0. 49 0.203
E 10 2.16 0.74 0. 343 0.50 0.233
F 10 2,29 0.51 0.222 0. 40 0.176
G 10 2.30 0.61 0. 264 0.53 0.231
H 10 2.12 0. 49 0.233 0. 49 0. 229
Py Fi 2.12 0.55 0.257 0.43 0. 201
8 A — — — — — —
B 8 2.05 0.39 0.192 0. 34 0.165
c 8 2.27 0.23 0.101 0.21 0.093
D 8 2,38 0.38 0. 160 0.31 0.129
E 8 2.35 0.23 0,007 0.28 0.118
F 8 2,34 0.23 0.100 0.25 0.106
G 8 2,29 0.28 0.120 0.33 0.142
H 8 2.13 0.53 0. 250 0.59 0.276
Fiia-ris 2.26 0.32 0.143 0.33 0.145

Mean




Result of measurements, Sample tree No. 4.

Appendix 4. HiE#HEE, EiAK No. 4
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ARSI & | makwE | e, B e
No. of ) Number | Average d S&i’iﬁf‘; dof Proportional disflfl:fgszg%f Proportional
Sample | Radius of ring width ring width value of the ring width value of the
disc age-grades g former item g former item
mm mm mm

1 A 22 2.56 2. 06 0. 803 0.96 0.374

B 22 2.72 2.43 0. 891 0.97 0. 358

C 22 3.14 2.91 0.926 0.79 0. 251

D 22 3.13 3.18 1.017 0.91 0, 292

E 22 2.87 3.25 1.129 1.17 0. 408

F 22 2.66 2.78 1. 044 0.90 0. 340

G 19 2,97 2.63 0. 884 0.71 0. 239

H 22 2.70 2.42 0. 898 0.73 0.271

Az Es

Mean 2.84 2.71 0.951 0. 89 0. 314

2 A 17 2.69 1.59 0. 593 0.80 0. 296

B 17 2.39 1.47 0.614 0.75 0. 313

C 17 2.31 1.41 0. 610 0.55 0. 237

D 17 2. 60 1.82 0. 698 0.62 0. 237

E 17 2,51 1.68 0.670 0. 68 0.272

F 17 2. 80 1.93 0. 687 0.97 0. 345

G 17 3.08 2.28 0.738 1.06 0.344

H 17 2.80 1.78 0. 638 1.00 0. 358

i iy

Mean 2.65 1.75 0. 659 0. 80 0. 303

3 A 8 5.08 1.07 0.211 1.01 0.199

B 8 4.91 1.15 0.234 1.00 0. 204

C 8 4. 80 0.92 0.192 0.63 0.132

D 8 4.37 0.71 0. 162 0.90 0. 207

E 8 4,15 0.63 0.153 0.55 0.133

F 8 4,45 0.81 0.182 0. 66 0.148

G 8 4.75 0.75 0.159 0. 69 0. 146

H 8 5.20 1.20 0.231 1.01 0.195

i 4.7 0.91 0.192 0.81 0.171

Mean




