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Constructive Proportion of Wood Elements in Important Japanese Trees
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Results of measurements on constructive proportion of wood elements.

Table 2. FHEKEIGRIERR

(2) IREB—IRILI 3 X ORI

wood—Ring-porous wood and diffuse-porous wood.

(2) Dicotyledonous

b Az Measurement in tangential

. =N =T

5t o ER Mif /cj)\fn;J)?o- Maf 7§fnllp.:.m_
e « ;:.; 1 e i et po;;cionivalues portion values
Species 55 Longen of one Hitgs e T

g § measurement | Others | Ray Others | Ray

Z O except | except
E ray \ ray

(mm) (%) (%) (%) (%)
11F v s % Populus Maximowiczii A. HENRY 6 15.147 ~ 6.121| 95.96 | 3.41) 96.59 | 4.04
2 4 =73 Juglans Sieboldiana MAX. 6 13.637 ~ 4.066| 91.84 | 4.69] 95.31 | 8.16
3 |4 v ¥ 3 Pterocarya rhoifolia S. et Z. 6 13.964 ~ 8.133] 95.08 | 4.44] 95.56 | 4.92
4 |~ v 7 % Alnus japonica S. et Z. 6 [3.668 ~ 4.806/ 79.38 | 14.38 85.62 | 20.62
5 |= # v -3 Betula Maximowicziana REG. 6 |5.430 ~ 5.848 90.57 | 7.24] 92.76 | 9.43
6 |3 A 2 Betula grossa S. et Z. 6 [4.598 ~ 6.374/ 85.16 | 10.89] 89.11  14.84
7 |7 W% & Ostrya japonica SARG. 6 |2.092 ~ 2.495] 84.57 | 12.13] 87.87 | 15. 43
8 |7 y Castanea crenata S. et Z. 6 14.142 ~ 4.961] 92.99 | 5.73 94.27 | 7.01
9 |7 + Fagus crenata BL. 6 16.777 ~ 7.356| 79.06 | 15.47| 84.53 | 20.94
10 |4 % & + Fagus japonica MAX. 1 8.619 — — — —
11 |3 £ + 7 Quercus crispula BL. 6 [9.245 ~ 9.790, 82.82 | 13.41] 86.59 | 17.18
12 |-~ v = v Ulmus propingua Koipz. 6 |4.615 ~ 7.750 81.34  14.66] 85.34 | 18.66
13 |» & & Zelkova serrata Max. 6 [8.827 ~10.279| 88.02 | 9.14/ 90.86 | 11.98
14 |v = 7 7 Morus bombycis Koipz. 6 16.846 ~ 7.820 86.42 | 10.66/ 89.34 | 13.58
15 |4 v 5 Cercidiphyllum japonicum S. et Z.| 6 4.325 ~ 5.476 9L 21| 7.41 92.59 | 8.79
16 | # / ¥ Magnolia obovata THUNB. 6 4.881 ~ 5.877| 89.35 | 8.60 91.40 | 10.65
17 7 2 Cinnamomum Camphora SIEB. 7 5.241 ~ 9.297| 89.67 | 6.55 93.45 | 10.33
18 | & / % Machilus Thunbergii S. et Z. 6 [5.124 ~ 7.090, 83.33 | 10.60 89.40 | 16.67
19 |4 = / % Distylium racemosum S. et Z. 6 12.131 ~ 2.681] 80.93 | 14.96 85.04 | 19.07
20 | v~ %~ 5 Prunus donarium SIEB. 6 10.845 ~10.262| 78.73 | 17.80 82.20 | 21.27
g1 1 #=vY Maackia amurensis Rk et MaX-| 6 3,500 ~ 8.280 80.98 | 5.73 94.27 10.07
22 i ;f\ 7/ ¥ prellodendron sachalinense Sarc.| 6 [9.447 ~ 9.771] 90.61 | 7.81] 92.19 9.39
23 ;5 T = Acer mono Max. 6 5.104 ~ 6.989 81.31 | 13.99| 86.01 | 18.69
24 |+ 5 /7 % Aesculus turbinata BL. 6 12.097 ~ 4.980| 81L.73 | 7.57| 92.43 18.27
25 v + 7 % Tilia japonica SIMK. 3 18.998 ~ 9.298 95.39 | 2.83 97.17 | 4.61
26 ALY Tilia Masimowicziana Swiwas. 6 [3.696 ~ 6.224 92.97 3.42 96.58  7.03
27 |-~ vy ¥ Y Kalopanax ricinifolium MiQ. 6 [10.794~11.369| 84.21 | 9.69 90.31 | 15.79
28 \v & ¥ Fraxinus commemoralis Koiz. 2 19.051 ~10.382 84.60 | 11.21) 88.79 | 15.40
29 |v 5 & % Fraxinus mandshurica RUPR. 6 [10.599~10.763 77.60 | 14.77) 85.23 | 22.40
30 |7 & x = Lrewinus Sicboldiana D. 6 [5.074 ~ 6.908 92.79  4.74 95.26| 7.21
31 & ) Paulownia tomentosa STEUD, 2 |4.872 ~10.533] 95.28 | 3.75/ 96.25 | 4.72
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direction % O K5 1 @ % Measurement in radial
AElElE i o o mhEE RAEE
Representative | 1 HIE HREE Min. of proportion Max. of proportion
& HIZ Sk proportion value .Hdg (4R dmiE) values values
SIET)
Total 515{‘%’% 4 = E Length of one| _, . ) I R
length of | Lt 5% | MR iz ength of one e | g ARy W | B RO
| measure- | Others | R, % |/ Annual ring . Paren- Paren-
ments | except y 2 g ‘< width ) Vessel | Fiber chyma { Vessel | Fiber | chyma
ray
(mm) (%) (%) ‘ (mm) (%) (%) (%) (%) (%) (%)
33.787 96. 34 3.66 10 [2.651 ~ 3.741] 27.01, 54.61 0.13 | 45.21 | 72.74 0.34
23. 296 93.75 6. 25 7 3.170 ~ 3.553] 16.71 66. 26 5.70 27.92 | 76.36 8.00
38. 648 95. 37 4.63 10 [4.166 ~ 4.324] 4.03 72.10 2.37 | 23.77 | 93.15 4.13
25.314 82.70 17.30 10 [0.733 ~ 2.792! 12.17 | 38.39 4. 98 54.71 | 81.22 9.64
34. 075 91. 64 8.36 15 [0.841 ~ 2.101 0.00  59.22 0.00 35.48 | 97.49 6.31
32.148 87.43 | 12.57 15 0.832 ~ 2.270, 5.19 | 60.09 0.56 | 36.66 | 91.56 7.35
13.810 | 86.35 | 13.65 | 20 [1.993 ~ 2.797 4.72 (023 508 30.84 (872 908
27. 666 93.76 6.24 6 |[2.712 ~ 3.614; 19.64 § 58.39 11.19 29.79 1 67.88 | 20.90
42. 065 82.54 17.46 6 [1.086 ~ 2.641 45.74  22.51 8.66 | 68.83 | 43.59 | 12.86
8.619 87.47 12.53 5 10.591 ~ 1.375| 51.76 36. 50 3.10 59.89 | 41.33 8.69
57.049 84, 96 15.04 12 12.529 ~ 3.158 0.00 52. 60 4.37 39.41 | 93.35| 11.71
42.375 83. 26 16.74 10 [3.135 ~ 4.028 21.29 48.20- 3.42 46.67 | 75.29 7.87
57.617 89.52 10. 48 8 |1.889 ~ 3.845 9.40 | 60.47 14.74 | 24.06 | 73.31| 25.38
45. 027 88.25 | 11.75 15 0.571 ~ 1.176| 11.67 | 33.83 2.80 | 60.29 | 85.47 7.17
30. 153 92.01 7.99 30 0.103 ~ 0.783 26.79 10. 53 0.00 | 89.47 | 73.21 3.51
31.159 90. 43 9.57 7 |1.142 ~ 1.640| 22.35 50. 61 0. 29 48.78 | 77.08 1.00
49.740 91. 56 8.44 10 1.039 ~ 2.571 0.00 | 52.49 5.43 | 42.08 | 81.04 | 18.96
34. 760 87.13 12. 87 10 13.831 ~ 4,141 2.70 56. 55 5.17 30.12 | 89.19| 27.55
14.591 82.59 | 17.41 || 7 10.672 ~ 5.408 7.57 | 42.31 | 12.23 | 41.80 | 75.30| 21.75
59. 508 80. 50 19.50 8 |2.346 ~ 3.055; 17.18 65. 66 2.03 29.74 | 80.79 6.18
35. 431 92.72 7.28 15 [0.350 ~ 1.254] 4.55 | 47.20 3.31| 36.00 ) 78.97 21.13
57. 669 91.17 8.83 15 1.246 ~ 2.585 12.73 40. 28 6.00 | 43.34 | 81.27 | 20.90
36.735 84.51 15. 49 21 10.165 ~ 1.053 0.00 | 34.18 0.00 | 60.76 |100.00 8.33
20.742 90.12 9. 88 20 (0.185 ~ 2.243 0.00 | 33.85 0.84 57.69 | 97.01 | 12.12
27.776 96. 27 3.73 8 |11.860~12.840; 17.02 54.31 4.35 41.09 | 77.69 6.60
30. 872 95. 35 4.65 15 10.364 ~ 1.240 0.00 26. 95 5.88 | 67.13 |92.04| 14.17
66. 561 86. 76 13.24 7 13.624 ~ 4.634 29.95 51.50 1.72 | 46.30 | 67.67 3.30
19. 433 86.84 | 13.16 13- |1.208 ~ 2.392| 0.00 ! 58.21 5.85 | 26.79 | 87.50| 25.55
63. 939 81.42 18.58 10 [6.646 ~ 7.450 0.00 | 84.34 1.10 10.94 | 98. 90 6.76
34. 796 94. 14 5.86 15 [0.781 ~ 2.181 0.00 75.77 0.99 14.37 | 95.97 | 11.51
15. 405 95.94 4.06 10 [1.797 ~ 3.679] 8.88 | 33.65 | 28.04 | 29.70 | 49.11| 46.70
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direction h’*f?’%%‘l &
L ES Proportlon value
4 BIEFERE  Representative in result i e
proportion value
No.| Total
length of | | s cor | AT || s A
IEE | B far EE | B ﬁﬂﬁ EpRastis Remarks
mglisnlge Vessel Fiber |Paren-| Vessel| Fiber Paren-| Ray
chyma chyma
(mm) o | oo | on o | o | o | o
1 HE I EE 2 &t
1| 32108 | 38.02 61.80 0.18 36.63 59.54 0.17 3.66 {Tracheid i tndluded in vessel.
2| 23.601 | 20.74| 72.44) 6.82| 19.44] 67.91| 6.38 6.25)
3| 42.559 | 10.94] 86.00 3.06|| 10.43 82.02 2.92 4.63
A REE R AT
4| 16.840 | 34.22 58.91 6.87 28.30 48.72 5.68| 17.30 {Tracheld i mcluded o fiber.
HEAE R
5| 19.942 12. zg 78. ie ;.;0 12. zz 71.81] 1.56| 8.36 {Tracheld s mcluded in fiber.
6| 23.303 . %'38 .971 16.5 g;g 3.47| 12.57 BN R, TE MR
7| 47.968 | 20. 29{ 250 7.01) 17. 52{ 2 8% 6.06 13.65 {The upper is wood fiber and the
- . lowe; is fiber traclgld
HLC SRS 2 8T
8| 18.485 | 23.19 62.57| 14.24] 21.74| 58.67 13.35 6.24 {Tracheld s mcéuded in parenchyma.
A EE R &L
11.689 | 49.94 38.88 11.18| 41.22| 32.09 9.23| 17.46 {Tracheld o luded in fiber.
10 | 5.246 | 56.14| 38.63] 5.23| 49.10| 33.79 4.58 12.53
(RZHRBICPEE 2 5
11 | 34.677 | 14.88] 77.14| 7.98|| 12.64| 65.54] 6.78| 15. 04 4Tracheid is included in parenchyma.
12 | 35.368 | 38.80; 55.50 5.70| 32.30) 46.21] 4.75 16.74| fEi& i igSIMLE 2 &1 .
13| 23.538 | 15.98 65.33| 18.69 14.31| 58.48| 16.73 10.48 stssce‘}lar ‘tracheid is included in
14 | 11.715 | 32.43 62.57] 5.00| 28.62 55.22 4.41| 11.75
15 | 11.717 | 56.48| 42.90| 0.62|| 51.97 39.47| 0.57 7.99
16 | 10.030 |34.11/65.28 0.61| 30.85 59.03 0.55 9.57| o - S AT
17 | 17.752 | 13.32| 73.04) 13.64| 12.20, 66.87| 12.49] 8.44)!Secretory cell is included in
18 | 39.851 | 12.65 72.02 15.33] 11.02 62.75 13.36| 12,87 'Parenchyma.
19 | 14.555 | 29.74| 52.80| 17.46)| 24.56| 43.61| 14. 42 17.41
20 | 21.902 | 25.15 70.82 4.03| 20.25 57.01/ 3.24 19.50
. 22. .87 12. . . . D08 s e e et
21 | 13.700 | 22.85| 64.87| 12.28| 21.19 60.15 11.38 7.28 S R B T
22 | 25.841 | 28.05| 59.53 12.42| 25.57 54.28| 11.32 8.83||Vascular tracheid is included in
23| 11.727 | 16.75 79.12 4.13| 14.16] 66.86| 3.49| 15.49) Vessel.
24 | 15.579 | 36.50| 61.22 2.28| 32.89 55.17| 2.05/ 9.88
25 | 98.664 | 29.40 65.16] 5.44| 28.30/ 62.73 5.24/ 3.73
26 | 13.604 | 33.53 59.25/ 7.20 31.99| 56.49 6.87| 4.65
W CEERREE 2 ST
27 | 27.636 | 35.43 62.22 2.35| 30.74 53.98 2.04| 13.24/{Vascular tracheid is included in
28 | 22.527 | 13.44 74.96 11.60| 11.67| 65.09 10.08 13.16| vessel
29 | 68.676 | 6.89 89.57 3.54] 5.61 72.93| 2.88 18.58
30| 24.105 | 5.04] 88.41 6.55| 4.74 83.23| 6.17| 5.86
31 | 28.234 ' | 18.61| 42.96| 38.44| 17.85 41.21| 36.88 4.06
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m 8 = #

Table 1 ~ Table 3 1w/RT4N< TH B, SIS, IKEBEILM B X OBRILMIC oV Cidizig
5 HAIE TH R & SR O BEROBIE &k, FELHMEE CHRESHUNOLTREDE L
DOWRZRDT, BIHERSIEORRIRL THRABALLTRLTSH S,

Table 4 ~ Table 5 [ZHIEFERDIES D& RIERERE L L L RGEKRTRL,

VI # =

1. HimEkiconT _

AMBEREFEDOH 5 D0, FICHERIC OV TIXZOMRIZET 5 EFE A2 S L-b D
BT 5% < B3 B85 10100080 L HEREEL F 20T 2Kk E LT 20K EHE A2 FRT
LRAIIDED Z I BN Z Dz B BRBENCIIZE SUED 701 HuBer, PriTz
KOWECLRLEZ DN, FaLZ DX 5 BHAKRERRE I D05 5 G1812.10,1819 2y
#i v Huser, PrUTZ WK DXV, F7bh line proportional method <T—J& o flss 247
ST E R FI2 b DTH - T, WELL DS DORFNIFESHFT > TV W 17 5 lE,
T b REMNTH, BHERE, ZREH, ChD OEMESER EOMPE L ORE L0101 1~
10mm DRIE#R 6~15 {ERE OBEIE TIERESTH D, if:IE%ﬁ%fﬁ IO EPERET S
LEBRRBEEEZOLNS, LrLIhid ELTEEMHORCENHFETH Y, ORI
L HELDRE S EFI - TR LRI IIE, D OFEHNEIEIZ RS OBk 2 5770 T b
55, ZZTORRIBIEREARLELMBIC OV CO—EOHECEE L VI OTH S,

2. HEFBROESSEFHiconT

LPULIEBL DX S ERPL IEERBERDIES DEHF DR B X F O/ EZMD = & 23
K& 5, Table6izstHERH, ARSI X OHE DL 7 L — FHICZE BRI OV CHHED 7~
DDERL T, TR LA ERM CIIBEE OB LM F D TREL DD TH Y, BE
BHEE ORI D X 5 nFPBERIIBD TEL DOV b DTH S C L i3bir b, IKEEHCIX
VUL D MRS L AR E S S HBINREL TR D, AFMER, EEOEITIZS > SHREL
7t - TTi<, ,

%%ﬁa%%ﬁrmﬁM%AwﬁéﬁﬁﬁD%mawvm&wm&ﬁMLTmtﬁ,ﬁ&ﬁ@
CREDEPKELTE > TWBLOD, MIMESEVEL BbBRVE 2RI,

3. MoE L EREREE

(1) LM LRI

LM BRI OBEEI G2 B 5 &, BILMCIIBEIZ X - TE LA DERERD, ok

L<HEDEVDORD D, HEES 30% DEZRTHIMOE N e, %, 7+, 1X7F,
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Table 3. MHEREIGHALERR (3) REBM—HURH LM

Results of measurements on constructive proportion of wood

[ 5 mE%E  Measurement in diagonal direction
& /N E
i i BiEg 1EREE | W08 | Min. of proportion
) ‘B Length of Annual rin; SEA | Gk 7'@1;
Species 2 é 2 ogne g | WE | ik i
2 & §| measurement width Vessel| Fiber Paren-
g g g chyma
i ¢mm) (mm) b | (%) | (%)
< 4 7 % Castanopsis cuspidata SCHOTT. ~ ~ i
var. Sieboldii Nakal 10 3.337~5.501 | 2.360~3.890 | 7.28 | 66.59, 3.85
7 71 57 Cyclobalanopsis acuta OERST. 14 | 0.696~3.727 | 0.492~2.635 | 0.00 | 46.83 7.25
3 5 9 & Cyclobalanopsis myrsinaefolia OersT.|| 10 | 2.580~5.015 | 1.824~3.546 | 0.00 | 49. 32l 20. 00

Table 4. HIEHOLRE (1) $H3EEH
Variation of measurements as to constructive proportion of

B E
Tracheid
i) & —
W2 E BT IR ALY
Species anllggﬁl; e(_)f gg;gmvsfgﬁ Standard | Coefficient
ments standard error | deviation |of variation
(%) (%)
4 &+ =z 7 Ginkgo biloba L. 20 92.74+0.15 0. 67 0.7
4 F A Taxus cuspidata S. et Z. 6 96. 98 +0. 40 0. 90 0.9
v v Torreya nucifera S. et Z. 6 95.32+0.11 0.25 0.3
4 % = % Podocarpus macrophyllus D. Don 20 89. 06+0. 28 1.24 1.4
£ 3 Abies firma S. et Z. 20 93. 86+0. 05 0.22 0.2
TR Abies sah e R 6 95.80:0. 23 0.51 0.5
% 5 < v Larix leptolepis Goro. 100 95.16:+0. 14 1.35 1.4
= V' = v Picea jezoensis CARR. 50 95.22+0.26 1.81 1.9
7 h = v Pinus densiflora S. et Z. 30 95. 87 +0.29 1.57 1.6
7 v = v Pinus Thunbergii ParL. 30 97.03+0. 42 2.24 2.3
e Az<v Pinus pentaphylia MAYR 100 96. 22+0. 32 3.19 3.3
+ v 5 Pseudotsuga japonica BEISSN. 50 94.71+0.21 1. 47 1.6
D4 4 Tsuga Sieboldii CARr. 50 93.96+0.11 0.79 0.8
= 7 ¥ = & Sciadopitys verticillata S. et Z. 7 98.61+0.12 0.29 0.3
A ¥ Cryptomeria japonica D. DoN 10 97.20+0.11 0.32 0.3
v/ % Chamaecyparis obtusa ENDL. 25 97.09+0.18 0.90 0.9
4 v 5 Chamaecyparis pisifera ENpL. 25 96.52+0. 10 0.49 0.5
v 3 Thujopsis dolahrata S. et Z. 25 96. 61+0. 07 0.32 0.3
* & =z Thuja Standishii CARR. | 6 97.44+0.09 0.19 0.2

(Note)

* EEBIEEEZTT, COMBTHEM SRV S ORI

Values with asterisk indicate vertical resin duct and values
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elements. (3 ) Dicotyledonous wood—Wood with radial pore band.
— e (BED #HE
- B E A A BE R Represé:ntat?ye prop%rtion
vaﬁles Max. of proponi*tioxr;I values € 0] value in result fi# %
S PP = i lTotal length' .o s KE P
stifien W | g DS i GO m CUET W | i | R At Remarke
Ray [Vessel|Fiber |Paren-| Ray $gggsmﬁl Vessel Fiber Paren-| Ray
chyma direction chyma
) | 0 | o | o | (%) (mm) @ | B | ) | (%) i
s BECREEZ AT
5.07 | 17.51| 79.36, 10.06/ 9.16 40. 984 12.98 73.40 6.61| 7.01] {Tracheid is included in
fiber.
4.30 | 14.49| 75.00; 26.07 28.00; 25.775 7.15] 60.36| 17.09 15.41| [} Do.
9.48 | 9.86| 63.36; 27.12| 20.77| 32.787 5.58 57.08 22.96/ 14.38| [@ k Do.
wood elements. (1) Gymnospermous wood.
o IEEBHIREE LIRS 5 H &
Vertical resin duct or parenchyma cell Ray
BIEE X TRt R = LR | PIEK XSS B | R
Number Arithmetic mean . s Number |Arithmetic mean Coefficient
of with standard Standard | Coefficient of with standard Standard of varia-
measu- error deviation |of variation| measu- error deviation tion
rements rements
(%) (%) (%) (%)
20 0.25+0.15 0.67 164.3 3 7.01+0. 48 0. 68 9.7
— — — — 6 3.02+0. 40 0. 90 29.8
— — — — 6 4.68+0.11 0.25 5.3
20 4.85+0.28 1.24 25.6 6 6.09+0. 40 0.89 14.6
20 0.29+0.05 0.22 75.3 6 5.85-+0.41 0.92 15.7
— — — — 6 4.20+0.23 0.51 12.2
100 *0.26+0. 14 *1.35 *525. 6 6 4.58+0.12 0.26 5.6
50 *0.53+0. 26 *1. 81 *344.5 6 4.25+0.14 0.31 7.4
30 *0.70+0.29 *1. 57 *226. 1 8 3.43+0. 28 0.74 21.7
30 *1.08+0. 42 *2. 24 *207.3 6 1.89+0.10 0.23 12.1
100 :(1) 60+0. 32 *3.19 *198. 6 6 2.18+0.15 0.33 14.9
. 484-0. 21 *1. 47 *303. 1
0 {0 oeioor | {0z | {323 6 4.73+0.31 0.70 14.8
50 0.34+0.11 0.79 231.9 6 5.70+0. 26 0.57 10.1
— — - —_ 7 1.39+0.12 0.29 20.5
10 0.80+0.11 0.32 40.1 2 2.00+0. 32 0.32 16.0
25 0.58+0.18 0.90 156.0 6 2.3340.10 0.22 9.6
25 0.39+0.10 0.49 127.0 6 3.09%0.17 0. 36 11.6
25 0.18+0.07 0.32 176.5 6 3.21+0.18 0.40 12.6
— — — — 6 2.5640.09 0.19 7.5

without it in the same column indicate parenchyma cell.
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Table 5. BIEEDOERE
Variation of meaurements as to constructive préportion

(2) [RZERH

& &  Vessel W M
1) & HIESR  HErrs 1*%@1%%%&'%%&& HlEE) Hilrrs
g\il;ng-f Arithmetic | Stan- | Coeffi- &‘;H:)f Arithmetic
Species mea.  Me€an with | dard |cientof ' " mean with
sure.| standard | devia- | varia- sure. | standard
ments error tion tion ments error
(%) (%) (%)
F v / % Populus Maximowiczii A. HENRY 6 36.63+2.500 5.59 | 15.3 6 59.54+2.48
F =73 Juglans Sieboldiana MaX. 7 19.44+£1.50, 3.68 | 18.9 7 67.91+1.25
Y9 ) 3 Pterocarya rhoifolia S. et Z. 10 | 10.43+1.84 5.53 | 53.0 10 | 82.02x2.00
o~ v ) % Alnus japonica S. et Z. 10 | 28.30+3.49 10.48 | 37.1 10 | 48.72+3.62
=< 51 v o3 Betula Maximowicziana REeG. 15 | 18.27+2.28 8.35| 46.7 15 | 71.81+£2.45
3 A A Betula grossa S. et Z. 15 | 16.51+2.51 9.38 | 56.8 15 | 67.45+2.41
7 % & Ostrya japonica Sarc. 10 | 17.52+2.37 7.12| 40.6 | 10 02842221
Vi Y Castanea crenata S. et Z. 6 21.74+1.47|. 3.28 | 15.1 6 58.67+1.31
v + Fagus crenata BL. 6 41.22+3.00 6.71 16.3 6 32.09+2. 66
14 % 7 # Fagus japonica MaX. 5 49.10+1.21 2.42 4.9 5 33.79+0.75
v 4 o % Castanotsis cuspidata Scrott. 10 [12.98+1.06 3.19 | 246 | 10 | 73.40+1.29
I R + T Quercus crispula BL. 12 1 12.64+3.33 11.05 | 87.4 12 | 65.54+3.16
T 4 H < Cyclobalanopsis acuta OERST. 14 7.15+1.14 4.10| 57.3 14 | 60.36+2. 47
> 5 9 3 Gelobalanopsis myrsinaefolia 10 | 5.58+0.95 2.85| 5.0 10 | 57.08+1 42
b = v Ulmus propinqua Koipz. 10 |32.30£2.08 6.24 | 19.3 10 | 46.21+2.14
r & ¥ Zelkova serrata Maxk. 8 14.31+1.50, 3.96 | 27.7 8 58.48+1.55
¥ <= /v Morus bombycis Koipz. 15 |28.62+2.97 11.13 | 38.9 15 | 55.22+3.11
5w F Cercidiphyllum japonicum S. et Z. | 30 | 51.97+2.400 12.94 | 24.9 30 | 39.47+2.36
+ & 7 % Magnolia obovata Tuuns. 7 30.85+3.14 7.69 | 24.9 7 59.03+3.18
V4 * Cinnamomum Camphora SIEB. 10 | 12.20+3.26 9.78 | 80.2 ‘ 10 | 66.87+2.42
& 7 /) % Machilus Thunbergii S. et Z. 10 | 11.02+2.08 6.24 | 56.6 10 | 62.75+2.45
A4 A 7 F Distylium racemosum S. et Z. 7 24.56+3.78 9.25 | 37.5 7 43.61+3.57
Y~% 27 5 Prunus donarium SIEB. 8 20.25+1.42 3.75 | 18.5 57.01+1.63
Ar=vy xffwf;i,fefg’eff%sif(%%ft Max-| 15 | 21.19+2.11] 7.88| 37.2 15 | 60.15+2.04
7 * Phellodendron sachalinense Sarc. | 15 | 25.57+1.80 6.74 | 26.4 | 15 | 54.23+2 58
1 XY 5 =5 Acer mono Max. 21 | 14.16+2.99] 13.37 | 94.4 21 | 66.86+3.24
b F /7 ¥ Aesculus turbinata BL. 20 |32.89+3.07) 13.38 | 40.7 20 | 55.17+3.02
DA o Tilia japonica SIMK. 8 28.30+3.02 7.99 | 28.2 8 62.73+2.87
7 ﬂﬂ; o0 Tilia Mazimowicziana Suiras. 15 |31.99+5.49 20.54 | 68.3 | 15 | 56.49-+5.23
-~ U ¥V Kalopanax ricinifolium Miq. 7 30.74+1.79 4.39 | 14.3 7 53.98+1.77
v F ¥ Fraxinus commemoralis Koinz. 13 | 11.67+2.35 814 | 69.7 13 | 65.09+2.48
¥ F & & Fraxinus mandshurica Ruprr. 10 5.61+0.87] 2.61 46. 4 10 | 72.93+1.18
7 4 g [rasinus Sicholdiang Bi. 15 | 4.74+1.20 4.50 | 949 | 15 | 83.23+1.66
ES Y Paulownia tementosz STEUD. 10 | 17.85+2.33] 7.01 | 39.3 10 | 41.21+1.37

(Note)  * EEIAMME TERIIBERFEE

The upper is wood fiber and
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of wood elements. (2) Dicotyledonous wood.

Fiber ‘ KRR Parenchyma 5 H & Ray
it e s | N fose s et fes 22| e et s o]
R AR AlEk | By |(EEEETRRE HEK Hilry ERERE SRRK
Stan- | Coeffi- | Number| Arithmetic Stan- | Coeffi- Number, Arithmetic Stan- | Coeffi-
dard cient of of mean with dard |[cient of of mean with dard [cient of
devia- | varia- | measu- standard error| devia- | varia- | measu- | standard error | devia- varia-
tion tion rements tion tion rements tion tion
(%) ‘ (%) (%) (%) (%)
5.55 9.3 10 0.17+0.02 0.06 35.3 6 3.66-0. 10 0.23 6.3
3.06 4.5 7 6.38+0. 32 0.78 12.2 6 6.250. 54 1.22 19.5
5.99 7.3 10 2.92+0.17 0.50 17.2 6 4.630.07 0.15 3.2
10.88 | 22.3 10 5.68+0. 39 1.16 20. 4 6 17.30+1.06 2.36 13.6
9.16 | 12.8 15 1.56+0. 36 1.33 85.5 6 8.36+0. 39 0. 86 10.3
9.01 | 13.4 15 3.47+0.35 1.31 37.8 6 12.57 +0. 68 1.53 12.2
#0080 108 1 10 | 606+0.32 | 0.97 | 158 6 13.65+0.45 | 1.00 | 7.4
2.92 5.0 6 13.35+1.38 3.09 23.2 6 6.24+0.21 0. 47 7.5
5.95| 18.5 6 9.23+0.51 0. 86 12.3 6 17.46+0. 87 1.93 11.0
1.51 4.5 4.58+0.97 1.95 42.6 1 12.53+ — — —
3.87 5.3 10 6.61+0.66 | 1.97 29.9 10 7.01+0.36 1.09 15.5
10.48 | 16.0 12 6.7840. 48 1.61 23.7 6 15. 04 40. 65 1. 46 9.7
8.89 | 14.7 14 17.09+1.56 5. 61 32.8 14 15.41+2.10 7.56 49.1
4.27 7.5 10 22.96+0. 77 2.31 10.1 10 14.38+1.19 3.56 24.7
6.42 | 13.9 10 4.75+0.37 1.13 23.7 6 16.7440. 59 1.32 7.9
4.11 7.0 8 16.73+1.33 3.53 21.1 6 10. 48+0. 45 1.01 9.6
11.63 | 21.1 15 4.41+0.34 1.27 28.7 6 11.75+0. 44 0.99 8.4
12.70 | 32.2 30 0.57+0.19 1.03 181.1 (] 7.99+0. 22 0.50 6.3
7.79 | 13.2 7 0.55+0. 08 0.21 37.2 6 9.57x0.30 0. 66 6.9
7.27 | 10.9 10 12.49+1.44 4.32 34.6 7 8.44+0.60 1. 46 17.3
7.34 | 11.7 10 13.36+1.80 5.40 40.4 6 12.87+0.90 2.02 15.7
8.75 | 20.1 7 14.42+1.15 2.81 19.5 6 17.41+0. 56 1.26 7.2
4.31 7.6 8 3.24+0.43 1.13 34.8 6 19.50+0. 53 1.19 6.1
7.61 | 12.6 15 11.38+1.24 4.63 40.7 6 7.28+40.70 1.57 21.6
9.65 | 17.8 15 lvl. 32+1.06 3.98 35.1 6 8.83+0.24 0.53 6.0
14.48 | 21.7 21 3.49+0.43 1.94 55.4 6 15.49+0. 82 1.83 11.8
13.15 | 23.8 20 2.05+0.73 3.16 153.9 6 9.88+1.75 3.92 39.7
7.59 | 12.1 8 5.24+0.28 0.75 14.3 3 3.73+0.41 0.57 15.4
19.56 | 34.6 15 6.87+0.53 1.97 28.7 6 4.65+0. 54 1.20 25.8
4.32 8.0 7 2.04+0.18 0.43 21.3 (] 13.24+0.99 2.21 16.7
8.59 | 13.2 13 10.08+1.37 4.73 47.0 2 13.16+2.10 2.10 16.0
3.54 4.9 10 2.88+0.42 1.27 4.1 6 18.58+1.02 2.29 12.3
6.21 7.5 15 6.17+0.72 2. 69 43.6 6 5.86+0. 40 0.90 15.4
4.10 9.9 10 36.88+2.10 6. 30 17.1 2 4.06+0.52 0.52 12.7

the lower is fiber tracheid.
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Diversity of coefficient of variation.
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Bz 23D TIE, *OEROEEEIE OEITMD TNS WA, 1 X <+ ORisilE, <o
& (Pinus) OEEBIGEDCESPIRDRENT LIZFEHLTI V. REMMCIIE Y OAZHL
OB A3 36.88% ZRT 2 ENEL W,
(4) [wEfbE D

HERRHICRED 2B L2 &b D235 508, THEITIE T DO RS 523580
bNo, TILbLEEBIM T Abies iITE 3, 74 F=v, Pinus K7 h~=v, Zr<v, k2
2=, Chamaecyparis \Ze /%, +v 5, REMMT Betula ic~ %%, X2, Fagus
27+, A X7 F, Cycobalanopsis =7 5n#v, v5hy, Tilia oo+ %, +4SELA
V=, Fraginus [T F 5%, YA, THEERDL, WEEGELO S LT Pinus O
EER&EEIERRE VWL &, Fagus OBEERINBAE W2 &, Cyclobalanopsis DA X
S IHMEIE BTN TR X  GEVER RS 2 &, Fraxinus ORI 23 B/ X
WZ ERERDTLNL S,

V. 1 ®

AFOEESHRERIM 19 1, JAZERIHE 34 R ORI IC D\ TR B O 4R REI & 2 8% U 7o fk
ReRA LIz, R Z OBEIEIC BT 5REDBEIZOWTEEL 7=,
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Résumé

The author measured the constructive proportions of wood elements in important
Japanese trees which contain 19 gymnospermous species and 34 dicotyledonous
species. Cross sections of wood were magnified about twenty times, and measured
results were recorded by the line-proportional method as described by B. HuBER
and G. Pritz. o

In gymnospermous woods and in diffuse-porous and ring-porous dicotyledonous
woods, measurements were carried out along more than 6 lines of 2-6mm in length
in tangential direction to get.proportions of ray and others except ray, and also
along more than 6 lines which extend across one annual ring in radial direction to
get proportions of items of others except ray. In woods with radial pore band,
measurements were carried out along more than 10 lines of 2-6 mm in length in
diagonal direction.

Results of measurements are shown in Table 1~Table3. Table4 and Table 5
indicate variations of each measurements by the values of standard deviation and
coefficient of variation. Table 6 shows diversities of the coefficient of variation as
for groups of woods. The following results were obtained.

1) From Table 6, it seems to be reasonable that in gymnospermous woods
the proportion values of tracheid are considerably stable, and the values of scarce
elements as vertical resin duct or wood parenchyma cell are extremely diversed,
and that in dicotyledonous woods the values of fiber and ray are comparatively
stable, and the values of wood parenchyma come next in stability, and then the
values of vessel are mostly diversed.
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2) The proportion values of vessel in diffuse-porous woods vary broadly as to
species, and several ones such as Populus, Fagus, Cercidiphyllum, Magnolia, Tilia
and Aesculus spp. show remarkably large .values, that is, over 30%. These are
seen in those woods which have small and uniformly distributed vessels. Noticeably
Fagus spp. indicate exceedingly large proportion values.

3) The proportion values of ray in broad ray woods range from 12.53 to
17.46%, and are a little larger than those in non-broad ray woods among which
some species indicate large values over 15%.

4) In general, the proportion values of scarce elements in gymnospermous
woods such as vertical resin duct, resin cell or crystalliferous idioblast are extremely
small, but among them the values of resin cell of Podocarpus macrophyllum and
those of vertical resin duct of Pinus spp. are fairly large.

5) In Paulownia wood which is the lightest one in Japanese trees, the propor-
tion value of wood parenchyma attains to 36.88%.

6) In species which belong to the same genus, the proportion values indicate
similar results. For example, the values of vertical resin duct of Pinus are large,
those of vessel of Fagus are large, those of wood parenchyma and ray of Cyclo-
balanopsis are fairly large, and those of vessel of Fraxinus are fairly small.



