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Table 4. {EZEEORIERE HEUR No. 38 (A7 LIFAR) of

R | BkbR
BE» 5 \l ‘
D & | mm

iMax.iMin.iMod‘[ A’ T i K ‘ u

Max.iMin.l Mod} A’ T ) K ‘ u

% ]
N—{
5 [ 3.82 | 2.2 4.182.282.993.16/0.34 +0.54) 5004.80;2.85/3.423.490.35 +1.6 200
10 | 8.81 | 0.8 [3.371.992.662.610.32 —0.24' 1004.37,1.993.093.1800.33, 1.7 300
15 6.81 1.2 [4.711.902.382.740. 44/ 0.40 20014.662.423.333.27/0.32 0.4 500
20 4.48 2.3 [3.852.38[2.902.960.26 0.49, 40014.52[2.7113.333.3700.29  5.7| 500
25 5.62 1.5 [3.371.952.47(2.480.27 0.40 4004.7622.382.953.080.25 1.1 700
30 6.82 1.3 3.521.9912.572.740.28 —0.30 30013.761.99:2.85/2.820.30 o.s‘ 400
35 | 4.96 | 2.7 13.33)1.992.852.740.23 2.20, 3003.572.382.802.790.23 0.6 500
40 | 2.98 | 2.7 2.851.472.142.110.25 0.30] 3003.091.66(2.332.350.21  0.3' 400
45 1.43 5.1 [3.141.472.142.090.23 0.30 4002.951.522.09/2.100.21; 0.3/ 700
50 3.24 4.5 [3.141.61/2.042.060.23| 0.20, 30072.42[1.281.80|1.790. 18 0.4‘ 500
55 0.28 1.7 [2.041.091.521.540.18' 0.10] 3002.281.14/1.61/1.630.17| 0.2 400
60 0.5 | 5.3 2.281.331.80/1.730.17 1.0 2002.38[1.28/1.6111.690.19 0.8 200
65 0.49 | 18.2 [1.991.191.471.490.16 0.30, 2002.09/1.09/1.57/1.440.21 1.5 100
70 0.57 | 10.5 [1.660.801.091.110.17 1.2 1002.14/1.04/1.331.370.16 0.8 400
75 1.04 3.2 [1.470.710.950.940.17, 1.5 | 1001.850.76/1.42/1.31/0.18] 1.2/ 300
S—fl '

5 2.16 | 5.4 [3.56/1.992.61(2.67/0.26 +0.2 3005.082.28[3.18[3.140.32 +0.3( 700
10 9.91 | 0.2 [3.13)1.522.232.1400.25| 0.3 4003.652.13/2.66/2.650.24 0.4, 300
15 11.90 | 1.6 [2.94[1.47{1.9912.050.26| 3.0 3002.70|1.71[2.2312.190.25 —0.1| 100
20 7.99 | 1.2 [3.37/1.9912.5272.630.28 0.4 300;3.952.373.083.05}0.25 0 3/ 500
25 8.21 | 0.9 [3.28[1.712.47[2.400.26] 0.2 5003.61[2.09/2.99(2.90/0.24{ —0.1| 300
30 8.31 | 1.8 [3.231.992.382.47(0.24] 1.3 10014.04]2.332.993.010.29] 0.6 300
35 10.02 | 2.4 [3.47/1.992.612.680.25/ 0.5 4003.422.142.762.800.23 0.2 300
40 6.30 | 0.6 (3.521.7112.382.390.24 0.0 3003.28)1.802.282.38(0.26] 0.5 400
45 1.48 | 5.6 -3.04/1.802.422.39(0.21| 0.1] 5002.95/1.802.282.300.24 0.1 300
50 1.75 | 7.4

55 0.60 | 10.8 [2.23/1.19[1.57|1.620.19| 0.4] 3002.23)1.33/1.85/1.860.16| 0.4} 200
60 | 0.39| 8.9 [2.28]1.19/1.66/1.640.19| 0.2 4002.23|1.23(1.85/1.770.19| —0.2/ 100
65 | 0.34| 4.6 12.1401.091.6111.560.19] 0.2 3002.231.19|1.661.690.19 0.2 300
70 | 0.26| 4.6 [1.85/0.90[1.281.31/0.16] 0.4/ 3001.991.04(1.42/1.550.18 —0.7 200
75 | 1.20] 1.5 ]1.71)0.90/1.14/1.16/0.17| 0.1] 100/1.66/0.80|1.14]1.160.15] 0.7| 200

| BRI RERIC L ST bR 0
Min. {3f8/M& (mm)

Max. (2EAfE (mm)

A [ 3HEE (mm)

o IMENERE K XFE  u 2fliEk
%8 301 S8R (mm) 30
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—O— 08(~ 100 ! 4
0 i
9 Q
1o} o}
J \
o L L e ST — - 00l I— L O L
0476 0952 1428 1308 2380 2850 3332 3808 4284 0476 0952 1428 1908 2380 2850 3332, 31808 4284
RA BRI (mm) RS R &2 o)
Fig. 11 BX#{FEEE RO HBERS TR Fig. 12 FHH CEE RO LI ERSS TR

CFRERDHD

QN 7ZN2L)

Mod (%%~ ¥ (mm)

HZbha X5, ZOBFROLRI OWEREE GRIRM 2.0mm LIT) 2k S h CIEN RIEALER

25 252bh) HEhlcoTh 3,
ZhicicwL T,

TEROHITIL Fig. 16 12 LT X 5 Il 10~20 SEDERE OF\TEH O
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Table 5. {HEROHERR HEK No. 45 (RENILTEAR Of

— 93 —

T sl | s = # | & &
N N\ [ I | .
%&g I;% mm ' 9, MaX~:M1ﬂ-‘M0dj A‘ 4 | K ‘ u .Max.Mln- Mod A’ o l’ K ‘ u
N—1H| )
5 0.57 | 25.2 ]4.332.283.183.17 8.0 +0.7| 5004.472.14:3.18/3.09 7.4/+0.9 600
10 0.78 | 20.2 |4.7612.423.473.49, 6.6] +0.3 700/4.042.0912.85[2.95 6.9/+0.4 500
15 0.53 9.1 [4.282.613.333.41, 6.6 +0.1| 60014.282.61/3.183.29 5.9/+0.4, 500
20 0.47 | 28.3 [4.332.713.333.37, 6.0, —0.3] 600/3.952.423.09/3.12| 6.2|+0.2 300
25 0.73 10.0 |4.332.853.573.55 6.0 +0.9) 5004.092.473.233.18 5.7/+0.3 400
30 1.05 7.5 13.762.663.093.14 5.1 +0.6/ 3003.952.382.953.00 5.7|+0.7 500
35 0.69 12.0 [3.76/2.142.902.93 6.0 +0.2 300,3.66;2.28‘2.802.88‘ 5.2/+0.2 400
40 1.22 13.3 [3.23/1.952.522.461 5.3 +0.7| 2003.14/1.612.332.35 4.8/+0.2 200
45 0.62 7.6 [3.381.952.662.62. 5.0 +0.3 5003.282.092.662.69 4.7| 0.0| 200
50 0.63 6.8 3.282.14i2.762.79| 4.7 —0.4 400‘3.281’2.0532.522.54 4.7|14+0.7| 200
55 i | )
60 0.58 16.2 [2.90/1.472.042.04 4.7 +0.6 3002.471.47/1.85/1.97/ 4.4/+0.3 200
65 0.49 16.0 |2.09/0.90/1.481.46 4.2, —0.1/ 3002.091.00{1.23/1.36' 3.8+0.7| 200
70 0.66 5.0 |1.420.521.951.03| 3.3, —1.0| 100/1.420.710.95/1.00 4.6/+0.1] 100
. S—1d|
5 0.17 11.4 [4.142.233.183.18/ 6.1/ —0.2) 6003.901.902.9012.80| 6.3/+0.2! 600
10 0.45 7.5 |4.142.433.433.28 6.3 +0.2| 5004.142.142.952.89 6.2 +0.4 400
15 0.31 11.4 [3.902.523.093.11 5.3 +0.6/ 3003.952.282.9572.90 5.7/4.0.5 500
20 0.31 16.8 (3.952.473.283.19 6.1 0.0 4003.85i2.14i2.802.83 6.0'+0.5 200
25 .
30 0.46 11.6 [3.572.232.852.85 5.1 +0.4/ 2003.6111.662.4712.63| 6.6+0.5 200
35 0.58 7.1 [3.802.142.992.95 6.0 +0.3) 3003.662.142.802.75 5.3 +0. 1| 300
40 0.70 12.1 [2.901.522.232.15 4.5 +0.3 2002.711.762.092.12] 4.6+0.5 100
45 0.75 6.0 |3.14/1.712.522.43 4.3 +0.1/ 3002.901.612.232.32] 4.9—0.1 200
50 0.53 8.3 (3.09/1.802.142.26l 5.3/ +1.6 1002.86/1.762.192.25 4.3/+0.3] 200
55 0.60 6.3 12.66/1.231.761.78 4.7 +0.7| 1002.42/1.38/1.85/1.86| 3.9/+0.3 100
60 0.60 7.8 [2.381.191.521.68 5.3] +0.3 2002.331.421.90/1.92| 3.5/+0.1 200
65 ‘ | :
70 0.72 6.7 [2.231.191.571.57/ 3.9, +0.7| 1002.231.041.61/1.58 3.8/+0.5 200
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Z OFETITALYEELE » ¥~ Yt (Abies sp.) OMfaiEEaBEEL €, FRMob o -y
BRE /LD L) ELICh DT, TORED E LMD ENRDIXRDL > TH b,

(1) R MO L DD\ TEROER T EER A bh, T ORISR, oET 580
L—E LT B, EREARDERTFORIEEIE 2.0 mm L CEMRIC G Ui de b BV 4808
2 bbb, 2.0mm LT TR F OS5I ERT O L L SICHEIRL T b, Zo LRI TEARDOH
fagos iR e —HL, TRELEARD 2.0mm LI EOFEHDO IO L —FHLT5, ik EERD:
2.0mm LITOFETIRE BT 2 MBI BRI L 22 h E DS DN TV A LD TH
DT,

2) %< DEHHIC O T L OFfaRhER /o Lo i 5 2C, EoLEHFmoffaofis|2WmeEE L ¢,
MR T-C (ft<1.0, 1, t XD 2 BEH MO Ml (M) ORXE? S bhh T 5%
TR L, MEAEL T (r/t=21.0) Eody (L/M=2.0, L X Lumen OFFEHFHOFE) &I
HETEFHLL, TOLVGERERIEL Lz,

B) FEOIITHEMY DM E TOHRCZ D X 5 BRELE O THB &, FTCE L THRL
T2 DILEM L ZEBHOMILT, B OMIZIE Zh &3 & A YEBFRIS IS —EOEMN M E X bt

@) OISR LTEDLMMMIOES DHMHHEL L L5 &, TR 7B FE Lo
LT\w5, '

(6) TOX3LTEDARH & Macro MBETED LN L bR5 &, BHFIEBHTHEIaD
KESOLDE 5 ATED, 2R S s 2.0 mm b_EOERIHTILSIE—E LTV 545, 2.0mm |
LT CRERMEA L TR L TV 5,
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(6) HAUIEDES CEEE) AMERTIC A L T3 % O3Bk & BBH T2 2.5mm b1 ¥ T,
FHTX 1.5mm <HWETT, ThUEIWTFRS —EHOZERHR bR,

(1) MPEOEEEY S L5 L, EHMA 2.0~2.5mm DI\ I FD Max. 235 bk, F0
MDA DRI B I BT F b MR L Tl o BRI 1.5mm  LIF OSSR ISR
TR L T\ B,

®) (HEEED®~ FEu EEROGITIERTA 2.0~5.0mm & Max. T, FOWfOERKTO
WRT5HFCIWFROBIR L T 523, TEBAROHATIE (83X % 1.0mm LITOFEHHO L D) 4
W &5 %~ FEOE(LH & BTl

(9) FBHM O REFED = — V3 FEROFTIHERMT 1.0~2.0mm OHWETIEE LA, £
DIFHDOFRTIZ ORI DL DMFEM L D i=dve TR W L TTEAR OfTIix M2 0.6~
0.8mm DHWIETIEED T~ FEALEL A, TOERMLDOFEETIIFH DS OMRTM & 0 e &< K
*FOBEEZ LD LT 5,

(0) FRKH O (B B MOV TR, EEROHITIRE,REHS L HYREL, LOERDRE
ECHEDREN MR SN TIER L ERICS 0% L FL—FEEM O ORMM L WV EL D L E0A DR
Tk, o, THROOITIHEHDO L OLEM L HAEL, BOERER/HELIILDS & E—FF
MM O REEENEFM L OKREL LD L ENLZDR TV 5,
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Takeshi Kaxo: Forest-biological Studies on the Wood Quality. (Report 9)
On the construction of the annual rings of Todo-fir (Abies sp.)
grown at Atsuta district in Hokkaidé.

Résumé

The purpose of this paper was to induce the characteristic significance of
the width of annual rings in connection with the wood properties by observations

both of construction of the cell form and of arrangement of the annual rings of
Todo-fir (Abies Mayriana Mrvase et Kupo) grown at Astuta district in Hokkaido.

The general tendencies obtained by this investigation were as follows:

(1) There is proportional relation between the number of cell in annual
ring and the width of annual ring in the group of lower storey trees and it
disperses within the narrow region. These tendencies are shown in Fig. 1, and
the characteristic variation of the region, in which it disperses under the width
of annual rings of 2.0 mm, is noticed by the relation between the number of
cell and the ages of trees as shown in Fig 2.

(2) The characteristic limitation between summer wood and spring wood
are based on the microscopical measurements of cell structures of about 15000
cells incised the specimens.

The cell dimensions of the measurement for the purpose of this report are
used radial thickness of tangential cell wall between two cells (V), the radial
interior part of the lumen (L) and the radial (r) and tangential (t) parts of
the cell between two primary layers. In the group of normally grown trees the
number of cell is in propertion to the width of annual ring over the width of
annual ring of 2.0 mm and it disperses within the limited region, and the region
in which the number of cell disperses at the width of annual ring of about 2.0
mm fall dawn gradually with the decrease of the width of annual rings.

So that in the group of normally grown trees the upper limit of the region,
in which the number of cell disperses, corresponds to that of the lower storey
trees, and the lower limit corresponds to the region of normally grown trees in
which it disperses over the width of annual ring of 2.0 mm.

Since the cell-form is flat (r/t<1.0) and the thickness of cell menbrane (M)
is the maximum, these cells are assumed to be as the spring-wood and judging
from above facts there may be recognized the existance of transitionalzone
between the spring wood and the summer wood.

(3) When we mark the limit of transitional cell between summer wood
and spring wood by the microscopical measurement, the number of cell in the
spring wood and the transitional zone is dispersed in proportion to the width of
this annual ring, but that of summer wood is nearly constant without any
relation to the annual rings. These tendencies are shown in Fig. 3.

(4) The dispersion of the percentage of summerwood cell in an annual
ring that is already described, is noticed as a kind of hyperbolic curve to the
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width of annual ring.

(5) As compared with the distributions of the percentage of summer-wood
cell that is obtained by means of the microscopical and the macroscopical
measurements descreibed in the former report®, the most parts of the transitional
zone are contained the summer-wood cells observed by means of the microsco-
pical measurement. So that this parts of the transmitted zone, that contain the
summer-wood cells, are almost stable below the width of annual rings of 2.0mm,
but gradually decrease in proportion to the width of them above 2.0 mm.

(6) The thicknesses of cell menbranes both of summer-wood and transitional
zone are in proportion to the width of annual rings of below 2.5 mm and the
same relation is true with those of spring wood of below 1.5 mm, but over thece
regions there is no relation as described above for both of the spring and the
summer-wood.

(7) The percentages of cell wall substance in the full cell seem to have
maximum point under the width of annual ring of 2.0—2.5 mm, and the tendencies
gradually decrease in the region beyond the both side of this limit. But in the
case of the width of annual ring of below 1.5 mm, there is no relation between
them as shown in Fig. 8, that is similar result described in the former report.

(8) In the normally grown trees, the mode of distribution of length of
tracheid indicates the maximum point under the region of the width of annual
ring of 2.0—5.0 mm, and gradually decrease in the region beyond both side of
them. But on the lower storey trees, the tendencies described above are irregurally
different from the normally grown trees.

(9) In the normal growing trees, the mode of distribution of length of
summerwood tracheid is higher than that of spring wood in the most parts of
region of the width of annual ring except the width of annual ring of 1.0—
2.0mm that have equal modes between the summer wood and spring wood.

But in the lower storey trees, the mode of distribution of length of summer-
wood tracheid is equal to that of spring wood in the region in the width of
annual ring of 0.6—0.8 mm, but except this region the later is higher than the
former.

(10) In the normaily grown trees, the mean value of length of summer-
wood tracheid is larger than that of spring wood, but after changing process
of growing from sapressed wood to normal wood the later is higher than the
former.

And in the lower storey trees, the mean vlaue of length of spring wood
tracheid is usally higher than that of summerwood, but after eccentric growth
of stem in the radial direction, the length of summer-wood tracheid is longer
than that of spring wood.

* Forest Biological Studies on the Wood Quality (Report 5) On the width of annual rings
and the summerwood percents of Todo-tir grown at Astuta district in Hokkaido.



