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MAGNOLIACEZE. 1

PART T

ANATOMICAL CHARACTERS OF THE IMPORTANT
JAPANESE WOODS.

Magnoliaceze.

A family containing many important trees; anatomically the genus
Trochodendron is entirely different from the other genera, hence it is con-
venient to deal with the latter only.

Pores evenly distributed, number per square mm. 45-250 ; solitary or
in groups, in the latter case 2 or more connected mostly in radial direction,
solitary pores are elliptic, oval or round in outline, their radial diameter 30-
1304 ; length of the vessel segments 450-1,800p, their perforation simple
(Magnoliar) or scalariform, with scalariform bordered pits where they are
in countact with each other. Wood fibers 16-30 » in diameter, length 700~
2,000 ¢, wall 2-4 ¢ thick. Wood parenchyma rather scarce, sometimes terminal,
sometimes scattered among fibers. Pith rays heterogeneous or nearly homo-

geneous 1-10 (Euptelaea), usually 1-4 cells wide; cells often with brown

substance.
Without vessels .. .. .. .. .. .. .. .. .. .. .. .. .. Trochodendron.
With vessels .. .. . N ¢ §)
{V essels with snnple perfomnon s ei ee e ev ee .o oo .. Magnolic.
Vessels with scalariform perforation .. .. .. .. .. .. .. .. .. .. (2
{ Pith rays 1-10 cells wide, conspicuous .. .. .. .. .. .. .. .. Eupteloea.
Pith rays less than 5 cells wide .. .. O )]
®) {Pores standing closely ; pith rays 1-2 cells vn('le o oo .o .. Cercidiphyllum.
Pores more remote; pith rays 1-4 cells wide .. .. Cee e ()
Vessels with spiral thickenings; wood parenchyma termmfml p1th ray
( 4){ cells mostly procumbent.. .. .. . R Michelia.
Vessels without spiral thickenings ; wood pnrenchqu scattered; pith
rays heterogemeous .. .. .. .. .. .. .. .. ... P Illicium.

1. Michelia Compressa Max.  Ogatama-no-Ii.

A large ever-green tree up to 70 cm. in diameter.
Sap-wood grayish yellow, heart-wood yellowish brown; lustrous when

planed ; specific gravity 0.55.
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Pores evenly distributed, number per square mm. 140-180; mostly
connected in radial direction, solitary pores are polygonal in outline, their
diameter 30-60y; length of the vessel segments 450-1,1004, end walls
slanting, their perforation scalariform sometimes simple, in the former case
with 1-4 cross bars; with scalariform bordered pits where the vessels are in
contact with each other; on the inmer surface of the wall with spiral thicken-
ings. Wood fibers 20-254 in diameter, length 800-1,400y, wall 3—4 4 thick.
‘Wood parenchyma terminal and scattered. Pith rays heterogeneous, most of
ray cells procumbent, 1-4 cells wide, 3-40 cells high.

Magnolie LiNx.

Number of pores per square mm, 38-50; terminal parenchyma 1 or 2 cells

wide; pith rays 1 or 2, rarely 3 cells wide.. .. .. .M. obovata.
Number of pores per square mm. 50-72; terminal parenchyma. 3—5 cells
wide ; pith rays 1-3 cells wide .. .. .. .. v .. +. +. .. . M Kobus.

2. Magndlia obovata TaUNB.  Ho-no-ki.

A large tree reaching up to 100 cm. in diameter. With clear colour
demarcation between sap and heart-wood, growth rings .defined by fine bands
of soft tissue; sap-wood light yellowish, heart-wood grayish yellow ; light and
soft, close-grained, easy to work, does not warp nor split; specific gravity
0.42.

Pores evenly distributed, number per square mm. 38-50; solitary or in
groups, in the latter case 2 or more connected, mostly in radial direction ;
solitary pores are elliptic somewhat polygonal in outline, their diameter radi-
ally 60-130p, tangentially 50-100x; length of the vessel segments 650-900 y,
end walls horizontal or slanting, their perforation simple ; side walls 2y thick ;
with scalariform bordered pits where the vessels are in contact with each other.
Wood fibers are the principal element of the .woods, septate, 24-28p in
diameter, length 900-1,9004, wall 2-34 in early wood, in late wood 3-4
_ thick. 'Wood parenchyma terminal, one or two cells wide in radial direction.
Pith rays nearly homogeneous (marginal cells often upright), 1 or 2, rarely 3
cells wide, 5-40 cells high.
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3. Magnolia Kobus DC.  Kobushi. Pl I. Fig. 1.

A large tree, up to 70 cm. in diameter. Heart-wood not clearly marked
off from sap-wood ; wood grayish white; specific gravity 0.54.

Pores evenly distributed, number per square mm. 50-72, solitary or in
groups, in the latter case 2-6 connected mostly in radial direction; solitary
pores are elliptic or oval in outline, their diameter 45-90 p; length of the
vessel segments 450-800, their perforation simple, side walls 2y thick; with
scalariform bordered pits where the vessels are in contact with each other.
Wood fibers 25-30u in diameter, length 700-1,600p4, wall 3 in early wood,
in late wood 8-4p thick. Terminal parenchyma 3-5 cells wide in radial
\direction. Pith rays nearly homogeneous, 1-3 cells wide, 5-30 cells high.

Magnolia Kobus DC. var. borealis SarcenT. Kila-kobushi. Growth rings distinct ; number
of pores per square mm. 150-200; mostly grouped, polygonal in outline, their diameter up to
100 u; length of the vessel segments 600-900 u, their perforation simple ; with scalariform bordered
pits where the vessels are in contact with each other. Wood fibers 25-32 u in diameter, length

800-1,500 u, wall 3 u thick. Wood parenchyma scarce. Pith rays mearly homogeneous, 1-3,
sometimes 4 cells wide, up to 60 cells high.

4, Illicium Anisatum Lixy.  Shikimi. PL 1. TFigs. 2,3.

A small tree, up to 25 em. in diameter.

Without heart-wood; wood dark brown, hard, close-grained, difficult to
split ; specific gravity 0.50.

Pores (of tracheid-vessels) evenly distributed, number per square mm. 100~
150, solitary or in groups, in the latter case 2 or more connected ; solitary pores
are polygonal in outline, their diameter 30-70y; length of the vessel segments
800-1,700, end walls slanting, their perforation scalariform; side walls 2 g
thick ; with scalariform bordered pits where they are in contact with each other.
Wood fibers 20-25 41 in diameter, length 1,000-2,000, wall 3-4 4 thick. Wood
parenchyma scarce and scattered among fibers. Pith rays heterogeneous, 1-5
fibers distant from each other; in two modifications : uniseriate and polyseriate,
the former 1-8 cells high, cells always upright; the latter 2 or 3, rarely 4 cells

wide, 5-25 cells high; cells with brown resinous substance.
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5. Cercidiphyllum japonicum S. et Z. Katsura. PL L Fig. 4.

A large tree up to 120 cm. in diameter. With clear colour demarcation
between sap and heart-wood, growth rings distinet; sap-wood light brown,
leart-wood reddish brown ; straight-grained, easy to work, does not warp nor
split; wood is very remarkable for its content of flavone; specific gravity
0.59. ’

Pores standing closely, number per square mm. 100-120, usually solitary
sometimes 2 or more connected ; solitary pores are oval or elliptic in outline,
their diameter radially 50-100y, tangentially 40-70p; length of the vessel
segments 550-1,800, end walls slanting, tails often with spiral thickenings,
their perforation scalariform; side walls 3p thick. Wood fibers scattered
among vessels, 18-22y in diameter, length 1,100-2,000p, wall 8-4p thick.
Wood pa,renehyma, scarce. Pith rays heterogeneous, 1 or 2 cells wide, 5-30

cells high; cells with brown substance.

6. Euptelsa polyandra S. et Z.  Fusa-zakwra. PL I Figs. 5.6.

A small tree reaching up to 30 cm. in diameter. Without heart-wood ;
wood grayish white ; specific gravity 0.68.

Pores evenly distributed, but somewhat numerous in the early wood and
gradually diminishing in number and size through the intermediate to the
late wood ; number of pores per square mm. 120-250, usually solitary often 2
or more connected, solitary pores are oval to elliptic in outline, their diameter
radially 80-754, tangentially 30-654; their perforation scalariform; side
walls 2 thick ; with scalariform bordered pits where the vessels are in contact
with each other. Wood fibers 16-18x in diameter, length 850-1,800 4, wall
2-3u thick. Wood parenchyma scarce. Pith rays heterogeneous, in two
modifications : uniseriate and polyseriate ; uniseriate ray cells always upright;
polyseriate rays 2-10 cells wide, 10-80 cells high; wall of cells 2 thick;

cells with brown substance. ‘

7. Trochodendron aralioides S. et Z.  Yama-guruma.

A large tree up to 70 cm. in diameter. Without clear colour demarcation
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between sap and heart-wood, growth rings distinet; wood yellowish white,
moderately hard. " ,

Without vessels; fiber-tracheids and tracheids are the principal elements
of the wood, the former constituting late wood, the latter early wood; late wood
tracheids or fiber-tracheids 20-30y in diameter, length 2,700-4,000, wall 3-
41 thick, with slit-like bordered pits where they are in contact with each
other ; early wood tracheids 30-35x in diameter, length 2,500-3,700p, wall
2-3u thick, with scalariform bordered pits where they are in contact with
each other. 'Wood parenchyma rather scarce and scattered among fibers. Pith
rays in two modifications : uniseriate and polyseriate; uniseriate rays present
in great number, cells always upright ; polyseriate rays nearly homogeneous, 2-6
cells wide, 15-60 cells (1.5 mm.) high, usually flanked by a few upright uni-

seriate ray cells; wall of cells 3-4u thick; cells with brown granules.

Berberideee.

8. Berberis Thunbergii DC.  Me-gi.

A deciduous shrub up to 12 cm. in diameter.

Without heart-wood ; wood bright yellowish, moderately hard, difficult to
split.

Ring-porous ; early wood pores are one row deep and gradually diminish-
ing in size through the intermediate to late wood, where they are distributed
diagonally ; early wood pores connected mostly in tangential direction, oval or
elliptic in outline, their diameter radially 35-58 y, tangentially 30-60 s, length
of the vessel segments 120-2004; late wood pores connected in diagonal
groups, length of the vessel segments 200-3004, on the inner surface of the
wall with spirals; end walls horizontal or slanting, their perforation simple ;
with very many bordered pits where the vessels are in contact with each
other, the bordered pits being arranged like the cells of a honey comb with
a diameter of about 8u. Wood fibers sometimes septate, 14-16x in diameter,
length 300-700, wall 3-4p thick. Wood parenchyma scarce. Pith rays
heterogeneous, marginal ray cells often large and upright, up to 6 cells wide,

height co.
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Ternstrcemiacese.

‘Wood rosy brown . sometimes reddish brown, close-grained, moderately
hard, moderately heavy.

Pores evenly distributed, number per square mm. from 30 up to 200;
with secalariform bordered pits where the vessels are in contact with each
other. Fiber-tracheids are the principal element of the wood, length 750-
2,400, wall 3-104 thick. Wood parenchyma scattered sometimes in short
metatracheal bands. Pith rays heterogeneous; 1-5 cells wide, height variable,

sometimes up to 100 cells high; cells often with resinous substance.

Number of pores per square mm. 50-100 .. .. .. .. .. .. .. .. .. (D)
Number of pores per square mm. 100-200 .. .. .. .. .. .. .. .. o (2
Mmumum diameter of pores up to 130p .. .. .. .. .. .. .. Stewertio.
M'unmum diameter of pores less than T5u .. .. R )]
Pith rays up to 100 cells high, tanggntml diameter of ray cells up
to 3824 .. .. . . Ternstroemia,
Pith rays up to 30 cells 'h1gh tangentml d;umeter of ray cells up
to 25, .. .. . . ve e e e o .. Stachyurus.
{ ‘Wood parcnchymm in short metatmcheal bnnds e e ee e e v Comellia
Wood parenchyma mostly scattered .. .. .. .. .. .. .. .. .o .0 (4)
@) { Pith rays 1 or 2 cells wide.. .. .. .. .. .. .. .. .. .. .. Cleyera.
1-4 » 3 e e ee ee ee ee e e e e ee .. Burya.

9. Stachyurus precox S. et Z.  Kifuji.

A small tree.

Pores evenly distributed, number per square mm. 70-100 ; usually solitary,
polygonal in outline, rather evenly sized, their diameter 30-60u ; length of the
vessel segments 750-1,400, their perforation scalariform. Fiber-tracheids 18-
20p in diameter, length 750-1,650p, wall 35-5u thick. Wood parenchyma
scattered among fibers. Pith rays heterogeneous, 1 or 2 fiber-tracheids distant
from each other; uniseriate rays present in great number; polyseriate rays
up to 4 cells wide, usually flanked by upright uniseriate ray cells; cells with

reddish brown substance

10. Eurya japonica TuUNB.  Hi-sakaki.

A small ever-green tree up to 30 ¢m. in diameter. Wood reddish brown,
close-grained, difficult to split; specific gravity 0.75.
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Pores evenly distributed, number par square mm. 100-150, polygonal in
outline, their diameter 25-50p; length of the vessel segments 700-1,400,
their perforation scalaviform. Fiber-tracheids 18-224 in diameter, length
1,200-2,000, wall 3-4p thick. Pith rays heterogeneous, 1-4 cells wide;
uniseriate rays present in great number, cells upright; polyseriate rays

usually flanked by upright uniseriate ray cells.

11. Cleyera ochnacea DC.  Sakaki.

A small ever-green tree. Wood light brown ; specific gravity 0.70,

Pores evenly distributed, number per square mm. 140-200, polygonal in
outline, their diameter 30-55u; length of the vessel segments 500-1,500 s,
their perforation scalariform, cross bars 24-55. Fiber-tracheids 24-30p in
diameter, length 950-2,200 4, wall 4-Gu thick. Pith rays heterogeneous, 1-
or 2-seriate, 3-30 cells high. |

12. Stewartia monadelpha Marsvm.  Hime-shara, Soruta.

A large deciduous tree up to 100 cm. in diameter, Growth rings narrow ;
sap-wood brown, heart-wood reddish brown; close-grained, difficult to split,
moderately hard and heavy; specific gravity 0.85.

Pores evenly distributed, number per sqﬁare mm. 30-40 ; usually solitary,
round, oval or elliptic in outine, their diameter radially 65-130y, tangentially
50-100p ; length of the vessel segments 500-950y, end walls slanting, their
perforation secalariform, cross bars 10-30; side walls 2 thick. Fiber-tracheids
2025y in diameter, length 1000-2400y, wall 34 thick. Wood parenchyma
scattered but somewhat zonately arranged in late wood. Pith rays heterogene-
ous, 1-5 fibers distant from each other, 1-3 cells wide; uniseriate ray cells
usually upright; polyseriate rays 5-20 cells high, usually flanked by a few

upright uniseriate ray cells; cells with brown substance.

13. Ternstremia japonica TaUxB.  Mokkoku.

A small ever-green tree up to 30 em. in diameter.
Without heart-wood ; wood dark reddish, close-grained, difficult to split;
specific gravity 0.80.
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Pores evenly distributed, number per square mm. 50-70; usually solitary,
round, elliptic or polygonal in outline, their diameter 40-75 . ; length of the
vessel segments 1,000-1,350, their perforation scalariform, cross bars 30-40;
side walls 2 thick. Fiber-tracheids 20-30 ¢ in diameter, length 1,000-2,530 g,
wall 6-10 4 thick; with many bordered pits where they are in contact with
each other. Wood parenchyma scattered sometimes more or less in short
metatracheal bands. Pith rays heterogeneous, 1-5 cells wide; uniseriate ray
cells usually upright ; polyseriate rays 15-100 cells high, often flanked by a

few upright uniseriate ray cells; cells with brown substance.

14. Camellia japonica Lovn~.  Thubaki. PL IL. Fig. 7.

A medium-sized ever-green tree up to 30 cm. in diameter, 10 meters in
height. Without heart-wood, wood reddish brown; growth rings narrow,
fairly distinct; dfficult to split, hard and heavy ; specific gravity 0.81.

Pores evenly distributed, number per square mm. 120-200; solitary some-
times 2-4 connected ; solitary pores are round to elliptic, more or less poly-
gonal in outline, their diameter 25-60y; length of the vessel segments 450-
1,150, end walls slanting, their perforation scalariform, cross bars 8-30;
side walls 3y thick; with transversely drawn bordered pits where the vessels
are in contact with each other. Fiber-tracheids are the principal element of the
wood, with narrow cavities, 18-20p in diameter, length 1,000-2,000p, wall

1-5u thick. Wood parenchyma metatracheal, (mostly in late wood) and
scattered among fibers, the former rather irregularly arranged, one cell wide
in radial direction. Pith rays heterogeneous, 1-4 fibers distant from each
other, 1-4 cells wide ; uniseriate ray cells upright; polyseriate rays 5-20 cells
high, often flanked by a few upright uniseriate ray cells; large ray cells in

great number, with crystals of calcium oxalate.

Sterculiacese.

15. Firmiana simplex F. M. MEyER  Ao-giri.

A deciduous tree up to 30 em. in diameter. Sap-wood narrow, yellowish
white, heart-wood yellowish brown; wood light and soft, easy to split ; specific
gravity 0.55.



TILIACEZ. 9

Ring-porous ; early wood pores 1-3 rows deep and abruptly diminish-
ing in late wood, solitary or 2 connected, round or oval in outline, their
diameter 160-270u; late wood pores evenly distributed, number per square
mm. 4-6; length of the vessel segments 300-4504, end walls horizontal or
slanting, their perforation simple; with very many bordered pits where the
vessels are in contact with each other, the diameter of border being about
6-7;5 on the inner surface of the wall of small vessels with spiral thicken-
ings. Wood fibers 16-25p in diameter, length 850-2,100 4, wall 2-3 2 thick.
Wood parenchyma paratracheal and scattered ; often ‘ gefasert” and arranged
in horizontal series; paratracheal parenchyma often connecting tangentially.
Pith rays heterogeneous; 1-10 c2lls wide, up to 180 cells (2.5 mm.) high,

marginal ray cells often large and upright.

Tiliaceee.

16. Tilia japonica Smik.  Shina-no-ki. PL IL TFig. 8.

A large deciduous tree up to 70cm. in diameter, 20 meters in height.
Without clear colour demarcation between sap and heart-wood ; growth rings
indistinet ; wood yellowish white, light and soft, straight-grained, easy to
split ; specific gravity 0.39.

Pores evenly distributed, but more or less in radial direction ; number

or square mm. 38-45, solitary or in groups, in the later latter case 2 or
more connected radially or in groups; solitary pores are round to elliptic
somewhat polygonal in outline, their diameter radially 60-130p, tangentially
60-100 1 ; length of the vessel segments 550-750p, their perforation simple;
side walls 2¢ thick; on the inner surface of the wall with spiral thickenings ;
with very many bordered pits where the vessels are in contact with rach other,
the bordered pits being arranged like the cells of a honey comb with a diameter
of about 6-7x. Tracheids 650-7004 long, on the inner surface of the wall
with spirals. Wood fibers often septate near vessels, rather irregularly
-arranged, 3-to 6-sided in cross section, 20-30 y in diameter, length 1,000~2,300,
wall 2y thick. Wood parenchyma terminal, metatracheal and scattered among

fibers ; terminal parenchyma 1-3 cells wide; metatracheal bands 3-10 fibers
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distant from each other, one cell wide in radial direction, usually arranged in
wavy lines. Pith rays nearly homogeneous; 2-6 fibers distant from each
other, 1-4 cells wide, 6-60 cells high; cells with brown substance.

Rutaceee.
Ring—poroué N €3
Diffuse-porous oo «o  o. w4 e ee .n o ae e Zordhowylum.
1 {Small vessels and tracheids with spirals .. .. .. .. .. .. .. Phellodendron.
@) Vessels without spirals .. .. .. .. .. .. .. . .. o ee e .. Orize.

17. Orixa japonica Tuuxs.  Ko-kusagi. PL II. TFig. 9.
A small shrub. Wood yellowish white, tough, but easy to split.

Ring-porous ; early wood pores usually one row deep, often interrupted,
mostly solitary, round or depressed in radial direction, their diameter 150-
25015 length of the vessel segments 300-600, end walls horizontal or slant-
ing, their perforation simple, side walls 2-3 g, common boundary walls of two
vessels 3—4 ¢ thick; late wood pores in groups rarely solitary, the former
in circular groups sometimes connected in radial or tangential bands.
Tracheids usually present in late wood, 350-600 long. Wood fibers 20-25
in diameter, length 600-1,100z,, wall 2-3 2 thick. "Wood parenchyma paratra-
cheal and scattered. Pith rays nearly homogeneous, but marginal ray cells
rarely upright, 1-4 cells wide, up to 30 cells high.

N. B. The wood specimen young and somewhat doubtful ; in Dr., Kawar's

list,” the pores are described as arranged radially similar to Osmanthus.

18. Phellodendron japonicum Max.  Kikada.

A large deciduous tree up to 100 em. in diameter, 25 meters in height.

Sap-wood narrow, grayish brown, heart-wood grayish yellow ; growth rings
distinet, coarse-grained, moderately hard and heavy, easy to split, when planed
it takes a fine polish; specific gravity 0.47.

Ring-porous ; early wood pores 2-4 rows deep and abruptly diminish-

1) 8. Kawar: Die Unterscheidungsmerkemale der wichtigeren in Japon wachsenden Laubhilzer.
Bul. of Coll. Agr. Tokio Imp. Univ. Vol. 4. No. 2. 1900.
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ing in size in late wood, number per square mm. 25-35, tyloses present,
usually solitary sometimes 2 connected, round, oval or elliptic in outline, their
diameter 150-300 4 ; length of the vessel segments 300-500y, their perforation
simple, side walls 8y ; with very very many bordered pits where the vessels
are in contact with each other, the bordered pits being arranged like the cells
of a honey comb with a diameter of about 7y ; late wood pores generally
in circular groups and more or less arranged tangentially, number per square
mm. 30-40, length of the vessel segments 350-650, on the inner surface of
the wall with spiral thickenings. Tracheids 500-600. long, with spirals on
the inner surface of the wall. Wood fibers 18-28 4 in diameter, length 800-
1,900, wall 2p in early wood, in late wood 3y thick. Wood parenchyma
paratracheal and scatteced among fibers. Pith rays homogeneous, 3-10 fibers
distant from each other, 1-4 cells wide, 1-20 cell high.

Phellodendron sachalinensis Sarcext Hiroha-no-kiwada. TRing porous; early wood
pores 2-5 rows deep, abruptly diminish in late wood, their diameter up to 300 x; on the
inner surface of the wall of small vessels with spirals; with many scattered bordered pits
where the vessels are in contact with each other. Wood fibers sometimes septate, 20-25u in
diameter, length 700-1,500 u, wall 2.3 u thick. Pith rays homogeneous, 1-5 cells wide, up to 32
cells high.

19. Zanthoxylum ailanthoides S. et. Z.  Karasu-zansho.

A small deciduous tree up to 30 em. in diameter. Wood whitish or
yellowish, fairly hard.

. Pores evenly distributed, number par square mm. 6-9, solitary sometimes
2 or 3 connected ; solitary pores are oval or round in outline, their diameter
80-2004; length of the vessel segments 300-550p, their perforation simple ;
side walls 2-34, common boundary walls of two vessele 8-5p thick; with
very many bordered pits where the vessels are in contact with each other, the
bordered pits angular in outline by mutual contact, their diameter being 8.
Wood fibers 20-304 in diameter, length 700-1,500p, wall 1-24 in early
wood, in late wood 2-3% 4 thick. Wood parenchyma terminal, partly paratra-
cheal and scattered. Pith rays homogeneous, 3-8 fibers distant from each
other, 1-4 cells wide, up to 22 cells high.
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Simarubese.

20. Picrasma quassioides Bexxerr.  Nigaki. Pl II. TFig. 10.

A medium-sized deciduous tree up to 30 cm. in diameter.

Sap-wood whitish, heart-wood yellowish; growth rings distinet; wood
fairly hard and heavy ; specific gravity 0.61.

Ring-porous ; early wood pores 2-4 rows deep, solitary sometimes
connected, oval or round in outline, their diameter 150-250y; late wood
pores rather abruptly diminishing in size, solitary or in groups; length of the
vessel segments 200-250 y, e&_d. }Avalls horizontal or slgnting, their psrfor;mtion
simple ; side walls 2-4 4 in large pores, in small pores 4-8y thick. Wood
fibers irregularly distributed, their diameter 16-18p, leﬁgth 600-1,600 ,. wall
2-3 ¢ thick. Wood parenchyma paratracheal and scattered ; on the inner side
of the growth rings (outer portion of late wood) paratracheal parenchyma
arranged in broad tangential bands, conspicuous on cross section ; parenchyma
cells short, wall 2-3 thick. Pith rays homogeneous, 1-5 fibers distant from

each other, 1-6 cells wide, up to 75 cells high.

Meliaceee.

Wood dark chesnut brown ; small vessels without spirals; paratracheal

parenchyma not elongating tangentially .. .. . . e e oo oo Cedrela.
Wood rosy brown; small vessels with spirals; pamtra.chml p&renchyma
elongating tangentially and often uniting into metatracheal bands .. .. .. BMelia.

21. Cedrela chinensis Juss.  Chanclun.

A large deciduous tree. Sap-wood yellowish white, heart-wood reddish
brown ; growth rings distinct, wood resembles that of Melia japonica ; specific
gravity 0.65,

Ring-porous ; early wood pores 1-3 rows deep, solitary or 2 connected,
oval or elliptic sometimes round in outline, their diameter radially 200-340,
tangentially 200-320; late wood pores rather abruptly diminishing in

size, nnmber per square mm. 7-10, mostly solitary -sometimes 2 or 3 con-
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nected, their diameter 70-180u; length of the vessel segments 300-5U0, end
walls horizontal or slanting, their perforation simple; with very many bordered
pits where the vessels are in contact with each other, the bordered pits being
arranged in an alternating fashion, their diameter being about 9. Wood
fibers 15-20x in diameter, length 500-1,100p, wall 2-3 4 thick. Wood
parenchyma paratrachcal and scattered. Pith rays nearly homogeneous, 5-15
fibers distant from each other, 1-4 cells wide, 3-40 cells high.

22. Melia ja,ponica, Dox.  Sendan. Pl II. Fig. 11

A deciduous tree up to 70 cm. in diameter, 15 meters in height. Growth
rings broad and distinet ; sap-wood narrow, yellowish white, heart-wood light
yellowish brown ; easy to split, moderately hard and heavy ; specific gravity
0.65. :

Ring-porous ; early wood pores large and gradually diminishing in size
through the intermediate to late wood, number per square mm. 6-12,
usually solitary, oval or round in outline, their diameter 180-3504, length of
the vessel segments 250-450,, end walls slanting or horizontal, their per-
foration simple; side walls 3-4 . thick; late wood pores solitary sometimes
2-4 connected in circular groups, number per square mm. 4-8, léngth‘ of the
vessel segments 300-420.; on the inner surface of the wall with spiral
thickenings. Wood fibers 20-304 in diameter, length 550-1,200p, wall 2-3 ;
thick, Wood parenchyma metatracheal, paratracheal and scattered among
fibers ; metatracheal bands irregularly arranged, ususlly near growth rings ;
chambered parenchyma cells present, with crystals of calcium oxalate. DPith

rays nearly homogeneous, 2-4 cells wide, 6-25 cells high.

Ilicineee.

23. Ilex integra THUNB. Mocli-no-ki.

An ever-green tree up to 30cm. in diameter, 10 meters in height.
Without clear colour demarcation between sap and heart-wood ; wood whitish
with greenish tinge, close-grained, moderately hard and heavy ; specific gravity
0.64.
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Pores evenly distributed but more or less radially sometimes diagonally,
number per square mm. 30-40, usually connected radially; solitary pores are
polygonal in outline, their diameter 30-60y, length of the vessel segments
650-1,500, their perforation scalariform; on the inner surface of the wall
with spiral thickenings. ‘Wood fibers 16-20 . in diameter, length 1,500-
2,500, wall 46 thick ; with spiral thickenings on the inner surface of the
wall. Wood parenchyma in short metatracheal bands and also scattered, the
former irregularly distributed, mostly one cell wide. Pith rays heterogeneous ;
uniseriate rays present in great number, 1-10 cells high, cells upright;
polyseriate rays up to 8 cells wide, 60 or more cells high, generally flanked

by upright ray cells; upright cells often with crystals of calcium oxalate.

24. Tlex macropoda Mio. Ao-hada.

A tree up to 60 cm. in diameter, 10 meters in height. Wood whitish,
specific grarity 0.69.

Number of pores per square mm. 40-55, solitary pores are polygonal in
outline, their diameter 40-65, length of the vessel segments 500-1,0004,
their perforation scalariform, cross bars 20-40; with spirals on the wall. Wood
fibers 20-25p in diameter, length 1,000-1,2004, wall 3—44 thick. Wood
parenchyma in short metatracheal bands and scattered. Pith rays heterogene-
ous ; uniseriate rays 1-10 cells high, cells upright; polyseriate rays up to 10
cells wide, 70 or more cells high, generally flanked by few large upright ray

cells ; upright cells often with crystals of calcium oxalate.

25. Tlex crenata Tuuns.  Inu-lsuge.

A small ever-green tree up to 25 cm. in diameter. Wood greenish white,
specific gravity 0.90.

Pores arranged radially, number per square mm. 80-160, mostly con-
nected radially ; solitary pores are polygonal in outline, their diameter 25-
50, length of the vessel segments 600-900s, their perforation scalariform ;
with very many bordered pits where the vessels are in contact with each other,
the bordered pits being arranged in horizontal rows. Wood fibers 20-25 in
diameter, length 700-1,400p, wall 3-4. thick; on the inner surface of the
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wall with spirals. Wood parenchyma in short metatracheal bands and also
scattered. Pith rays heterogeneous, 1-5 cells wide, up to 70 cells high.

26. Ilex pedunculosa M.  Soyogo.

A small ever-green tree up to 30 cm. in diameter. Wood yellowish
white ; specific gravity 0.82.

Number of pores per square mm. 70-100, diameter of pores 35-65, with
spirals on the inner surface of the wall. Wood fibers 30-34 1 in diameter,
length 1,000-1,700, wall 4-64 thick ; with spirals on the wall. Pith rays
heterogeneous ; uniseriate ray cells generally upright; polyseriate rays up to 5
cells wide, up to 60 cells high; cell walls 3-4 4 thick.

27. Ilex latifolia TaUNB.  Turayo.

A small tree up to 30 em. in diameter. Wood yellowish white ; specific
gravity 0.66.

Number of pores per square mm. 140-180; diameter of pores 25-50y,
length of the vessel segments 500-1,000 z; with spirals on the wall.© Wood
fibers 20-25, in diameter, length 900-1,7004, wall 3 thick. Pith rays
heterogeneous, up to 7 cells wide, 80 cells high.

Celastrinese.

Fuonymus Linx.

Diameter of pores up to 40 u; pith rays heterogemeous .. .. .. .. .. K. dlata.
Diameter of pores up to 50 u; pith rays nearly homogeneous
. E. Sieboldiana.

28. Euonymus alata K. Kocs.  Nishiki-gi.

A small deciduous tree up to 15 em. in diameter. Wood whitish, close-
grained, very hard.

Pores evenly distributed, number per square mm. 250-300, generally
solitary, polygonal in outline, their diameter 20-40s; length of the vessel

Segments 600-750y, their perforation simple; on the inner surface of the wall
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with spiral thickenings. Wood fibers 14-16¢ in diameter, length 400-900y,
wall 84 thick; on the inner surface of the wall sometimes with spiral
thickenings. Wood parenchyma scattered. Pith rays heterogeneous, uniseriate,

rarely biseriate in part, 3-20 cells high.

29. Euonymus Sieboldiana Br.  Mayumd.

A small ever-green tree up to 20cm. in diameter. Wood yellowish
white, close-grained, moderately hard, difficult to split; specific gravity 0.55.

Number of pores per square mm. 240-300, mostly solitary, oval or
elliptic, more or less polygonal in outline, their diameter radially 25-50,
tangentially 20-40,; length of the vessel segments 300-900y, end often with
long tail; on the inner surface of the wall with spirals. Wood fibers 14-16 s
in diameter, length 800-1,400p, wall 3-4 . thick; on the inmer surface of the
wall with spirals. Pith rays nearly homogeneous, uniseriate, up to 25 cells

high.

Rhamneee.

30. Hovenia duleis TauNe.  Kempo-nasti. Pl II. 'Fig. 12.

A deciduous tree up to 30 cm. in diameter.

Sap-wood yellowish white, heart-wood yellowish brown or reddish brown;
growth rings distinet; wood coarse-grained, not liable to warp nor check, easy
to work ; specific gravity 0.65. ‘

Ring-porous ; number of pores per square mm. 8-14; early wood pores
2-4 rows deep, usually solitary sometimes 2 connected, oval or round in out-
line, their diameter radially 200-2704, tangentially 180-2204, side walls 4-8 s,
common boundary walls of two vessels 6-10 thick ; late wood pores solitary
or 2-4 connected radially, their radial diameter 60-140y, side walls 6-8p,
common boundary walls of two vessels 8-10x thick; length of the vessel
segments 250-350, their perforation simple; with very many bordered pits
where the vessels are in contact with each other, the bordered pits angular in
outline, their diameter about 8. Wood fibers 20-25 2 in diameter, length 800~
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1,300y, wall 3—4p thick. Wood parenchyma paratracheal, terminal and scat-
tered ; paratracheal parenchyma 1-4 cells wide. Pith rays heterogeneous, but
mostly of procumbent cells, 1-5 cells wide, 3-30 cells high; upright ray
cells generally with crystals of calcium oxalate.

Sapindaceese.
Ripple marks present; pith rays uniseriate.. .. .. .. .. .. .« Aesculus.
Ripple marks absent; pith rays 1-5, sometimes up to 12 cells wide .. .. .. Acer.

31. Acer cissifolium C. Kocu.  Mitsude-kaede.

A deciduous tree up to 45 cm. in diameter, 10 meters in height.

Pores evenly distributed, number per square mm. 25-30; solitary some-
times in groups, solitary pores are oval or round in outline, their diameter 40—
80y, length of the vessel segments 200-370x; on the inner surface of the wall
with spiral thickenings. Wood fibers 16-18x in diameter, length 400-800,
wall 2 in early wood, in late wood 3y thick. Pith rays homogeneous, 1-5
cells wide, 5-80 cells (0.9 mm.) high.

32. Acer nikoense Max.  Chija-no-ki.

Pores evenly distributed, number per square mm. 45-65 ; solitary or in
groups, in the latter case 2 or more connected mostly in radial direction,
solitary pores are oval or round in outline, their diameter 40-80y, length of
the vessel segments 200-4004; on the inner surface of the wall with spiral
thickenings. Wood fibers 18224 in diameter, length 300-550p, wall 2-3 4
thick,. Wood parenchyma terminal and scattered. Pith rays homogeneous ;
1-4 cells wide, 3-30 cells high.

33. Acer palmatum TrHUNB.  Kaede.

A deciduous tree up to 60 cm. in diameter, 15 meters in height. Pith
flecks present ; without heart-wood ; wood rosy brown, moderately hard, close-
grained, takes a fine luster when polished ; specific gravity 0.85.

Growth rings clearly defined. Pores evenly distributed, number per



18 SAPINDACEZ.

square mm, 27-35; solitary or in groups, in the latter case, 2-4 connected
mostly in radial direction, solitary pores are elliptic, oval or round in outline,
their diameter 50-1004; length of the vessel segments 200-450 {1; end walls
slanting, their perforation simple; side walls 2 thick; on the inner surface
of the wall with spiral thickenings; with very many bordered pits where the
vessels are in contact with each other, the bordered pits being arranged like the
cells of a honey comb with a diameter of about 8-9 . Tracheids 300-350 4 long,
with spiral thickenings. Wood fibers 18-23 1 in diameter, length 500-1,100y,
wall 2-3 4 thick. Wood parenchyma terminal and secattered among fibers.
Pith rays homogeneous, 3-14 fibers distant from each other, 1-4 cells wide,
2-50 cells high; cells with brown substance. |

34. Acer rﬁﬁnerve S. et Z. Urihada-kaede.

A deciduous tree up to 30 cm. in diameter, 12 meters in height. Wood
yellowish white, light and soft ; specific gravity 0.64.

Pores evenly distributed, number per square mm. 22-30; solitary pores
are oval or round in outline, their diameter 50-100p, length of the vessel
segments 300-450.; on the inner surface of the wall sometimes with spiral
thickenings. Wood fibers 15-20¢ in diameter, length 550-1,300z, wall 2-3
thick. Wood parenchyma terminal and scattered among fibers. Pith rays
homogeneons, 1-4 cells wide, 3-30 cells high; cells with brown substance.

35. Acer crategifolium S. et Z.  Me-urinok:.

Pores evenly distributed, number pesr square mm. 20-25, solitary pores
are oval, elliptic or round in outline, their diameter 50-100y, length of the
vessel segments 350-450u; on the inner surface of the wall with spiral
thickenings. Wood fibers 18-224 in diameter, length 550-1,0004, wall 2-3 p
in early wood, in late wood 3-4p4 thick. Pith rays homogeneous, 1-4 cells
wide, 3-35 cells high.

36. Acer carpinifolium S. et Z.  Yama-shiba.
A deciduous tree up to 70 cm. in diameter, 15 meters in height.
Pores evenly distributed, number per square mm. 30-35, solitary pores

are oval or elliptic in outline, their diameter 40-80s, length of the vessel
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segments 200-350,; on the inner surface of the wall with spiral thickenings.
Wood fibers 16-204 in diameter, length 400-850y, wall 2-3 4 in early wood,
in late wood 3 thick. Wood parenchyma terminal and scattered. Pith rays
homogeneous, 1-12 cells wide, 5-65 cells high.

Acer pictum Truns. Itaya-aede. Number of pores per square mm. 30-40; mostly
solitary, oval or round in outline, their diameter 50-100 x; on the inner surface of the wall with
fine spirals. Wood fibers 16-22u in diameter, length 500-1,000 u, wall 2-3u thick. Pith rays
homogeneous, 1-5 cells wide, up to 29 cells high.

37. Aesculus turbinata Br.  Tobchi-no-ki. Pl III. Fig. 13.

A very large tree reaching up to 180cm. in diameter. Heart-wood
slightly defined from sap-wood; growth ringe distinct; wood rosy white,
lustrous, fine-grained, moderately hard, easy to work; fine ripple marks
present in the longitudinal section; specific gravity 0.58; water extraction of
wood chips exhibits a distinet fluorescence.

Pores distributed more or less radially, number per square mm. 90-85;
solitary or in groups, in the latter case 2-6 connected mostly in radial direc-
tion ; solitary pores are oval or elliptic in outline, their diameter radially 60~
115, tangentially 40-T0.; length of the vessel segments 350-550/, their
perforation simple ; side walls 2y thick; on the inner surface of the wall with
spiral thickenings; with very many bordered pits where the vessels are in con-
tact with each other, the bordered pits being arranged like the cells of a honey
comb with a diameter of about 8u. Tracheids 350-500. long, with spiral
thickenings. Wood fibers 35-30 in diameter, length 580-1,000,, wall 2.
thick. Wood parenchyma terminal, usually 1-3 cells wide in radial direction.
Pith rays arranged in horizontal series, homogeneous, 1-3 fibers distant from

each other, uniseriate, 3-15 cells high; cells with brown substance.

Sabiaceese.

38. Meliosma myriantha S. et Z.  Adwabuki.
A small deciduous tree up to 30 em. in diameter.
Wood yellowish brown, moderately heavy, liable to warp or check;

speciflc gravity 0.65.
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Pores arranged radially, number per square mm. 28-36, mostly connected
radially ; solitary pores are round in outline, their diameter 70-1404; length
of the vessel segments 500-800s, their perforation simple or scalariform, cross
bars then 1-6; side walls 6-8, common boundary walls of two vessels 7-9pu
thick ; with very many bordered pits where the vessels are in contact with
each other, the diameter of border being about 8-7p,. Wood fibers sometimes
septate, 24-26 4 in diameter, length 1,000-1,800p, wall 3-31x in early wood,
in late wood 4-41p thick. Wood parenchyma paratracheal and scattered ;
paratracheal 1 or 2 cells wide. Pith rays heterogeneous, 1-4 cells wide,

height o .

Anacardiacese.

39. Rhus vernicifera DC. Urusii. Pl IIL. Fig. 14.

A deciduous tree up to 40 cm. in diameter, 10 meters in height. Sap-wood
grayish white, heart-wood bright yellowish ; growth rings broad and distinet;
coarse-grained, moderately hard and heavy, rather Drittle; specific garvity
0.51.

Ring-porous ; early wood pores 5-8 rows deep, gradually diminishing
in size in late wood, number per square mm. 8-12, solitary or 2-4 connected
mostly in radial direction, solitary pores are oval, elliptic or round in outline,
their diameter radially 150-250y, tangentially 130-200.; late wood pores
evenly distributed, number per square mm. 13-15; length of the vessel seg-
ments 250-480 4, end walls horizontal or slanting, their perforation simple, side
walls 3-44, common boundary walls of two vessels 4-7u thick; with very
many bordered pits where the vessels are in contact with each other, the bordered
pits being arranged like the cells of a honey comb with a diameter of about
9-10x. 'Wood fibers arranged radially, 16-25x in diameter, length 450-850 4,
wall 2-3 ¢ thick. Wood parenchyma terminal, paratracheal and also scattered
among fibers. Pith rays heterogeneous; 2-15 fibers distant from each other,
1-5, mostly 2-4 cells wide, 4-28 cells high; marginal ray cells upright, often
with crystals of calcium oxalate; procumbent ray- cells with brown granulous
substance.
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40. Rhus succedanea LINN. var. japonica, ExcrLEr  Haze-no-ki.

A deciduous tree up to 60cm. in diameter. Sap-wood grayish white,
heart-wood light yellow, growth rings distinet, wood fairly hard; specific
gravity 0.76. 1

Ring-porous ; early wood pores are one or two rows deep and gradually
diminishing in number and size through the intermediate to the late wood,
number per square mm. 5-11, mostly solitary, oval or round in outline, their
diameter 100-200 , length of the vessel segments 350-500, their perforation
simple. 'Wood fibers arranged radially 20-25 4 in diameter, length 550-1,000 1,
wall 24 thick. Wood parenchyma rather scarce, partly paratracheal and

scattered. Pith rays heterogeneous, 1-3 cells wide, up to 25 cells high”

41. Rhus javanica Lixy.  Nurude.

A deciduous tree up to 30cm. in diameter.” Sap-wood clearly marked
off from heart-wood; sap-wood whitish, heart-wood yellowish or yellowish
brown, rather coarse-grained ; specific gravity 0.62.

Ring-porous; early wood pores are 3-6 rows deep, number per square
mm. 20-30, mostly solitary, oval or elliptic in outline, their diameter radially
140-220 41, tangentially 100-200 4, length of the vessel segments 250-300;
late wood pores groupad radially or tangentially, length of the vessel segments
350-450p, on the inner surface of the wall with spiral thickenings; with very
many bordered pits where the vessels are in contact with each other, the diameter
of border being 9-11x Wood fibers 20-25y in diameter, length 500-800
wall 3-4 4 thick. Pith rays heterogeneous; mostly of procumbent ray cells,

1 or 2 sometimes 3 cells wide, up to 55 cells high.

Leguminosee.

Usually with heart-wood; growth rings distinet; sap-wood rosy yellow,
heart-wood brownish, hard and heavy; water extraction of wood chips of some

kinds exhibts a distinct fluorescence and certain spacies contain flavone.

1) Wood parenchyma and pith rays different from that of Formosan species.
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Ring-porous ; tyloses sometimes very conspicuous ; large pores up to 350
in diameter, small vessels sometimes with spirals. Wood fibers 12-164 in
diameter, wall 2-4x thick. Wood parenchyma paratracheal and scattered ; the

former often elongating tangentially, Pith rays homogeneous, 1-8 ceolls wide.

Tyloses very conspicuious .. .. .. «s s s 44e s w2 ee .. .. Robinia.
Tyloses not conSPICUOUS  +v  ve 4 we e ee we et eeee e we . Wu(1)
W {Wood contains flAavone vo «. vo 4e et we e we we e .. .. Gleditschin.
Wood does mot contain flavone .. .. .. .. .. . oo oo o o .o (2)
Small vessels with spirals; terminal parenchyma conspicuous .. .. .. Muaackia
){Vcssels without spirals; terminal parenchyma not conspicuous.. .. .. .. ..(3)
Diameter of pores up to 250u; paratracheal parenchyma elongating
3 tangentially .. .. .. .. . L0 .0 L0 L0 a0 o0 o L L. L Albizie
Dinmeter of pores up to 350 u; paratracheal parenchyma mnot elon-
gating tangentially .. .. .. .. .. .. . .. .. . .. .. Sophora.

42.  Albizzia Julibrissin Borv.  Nemu-no-ki.

A small deciduous tree. Sap-wood yellowish white, heart-wood yellowish
gray brown; wood soft, liable to warp; specific gravity 0.50.

Ring-porous ; early wood pores 3-5 TOWS deep but -gradually diminishing
in late wood, solitary sometimes connected, oval or elliptic in outline,
their diameter 150-250:; late wood pores solitary or in groups, number
per square mm. 4-7 ; length of the vessel segments 170-300, end walls hori-
zontal or slightly slanting, their perforation simple; side walls 3-54 common
boundary walls of two vessels 5-8; thick; with very many bordered pits
where the vessels are in contact with each other, the diameter of border being
7-84. Wood fibers 14-164 in diameter, length 500-1,000p, wall 2-3p
thick. 'Wood parenchyma paratracheal and scattered ; paratracheal parenchyma
often elongating tangentially. Pith rays homogeneous, 1-4 cells wide, 3-30
cells high.

43. Maackia amurensis Rurr. et Max. var. Buergeri SCENEIDER
TInu-enju,
A large deciduous tree up to 7Ocm. in diameter, 15 meters in height.
With clear colour demarcation between sap and heart-wood, growth rings
distinet, sap-wood yellowish white, heart-wood dark yellowish brown, coarse-

grained, hard, heavy, strong and tough; specific gravity 0.89.
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Growth rings clearly defined by tangential bands of tracheid-vessels.
Ring-porous or diffuse-porous, number of pores per square mm. 10-14, solitary
or in groups, in the latter case 2 or 3 connected, solitary pores are oval or round
in outline, their diameter 100-220y; length of the vessel segments 150-300 s,
end walls horizontal or slightly slanting; side walls 3-5 thick; on the in-
ner surface of the wall of small vessels with spiral thickenings; with very many
bordered pits where the vessels are in contact with each other, the bordered
pits being arranged like the cells of a honey comb with a diameter of
about 10y  Tracheid-vessels occur along the peripheries of growth rings,
arranged in horizontal series, their diameter in cross section 18-30y, length
200-300, with spirals on the wall. Wood fibers 12-164 in diameter, length
500-1,400, wall 3-4p thick. Wood parenchyma terminal, paratracheal and
also scattered. Pith rays homogeneous, 1-8 cells wide, 10-90 cells (1.5 mm.)
high. ‘

44. Gleditschia japonica Mre.  Saikacki. Pl IIL. TFig. 15.

A large deciduous tree up to 60 cm. in diameter. Growth rings distinct;
sap-wood large, yellowish white, heart-wood rosy; wood hard, heavy and
coarse-grained, difficult to split; wood contains flavone; specific gravity
0.74.

Ring-porous ; early wood pores 3-6 rows deep, number per square
mm. 10-12, gradually diminishing in number and size towards late wood,
solitary or 2-4 connected, solitary pores are oval, elliptic or round in outline,
their diameter radially 150-250 p, tangentially 120-200.; late wood pores
evenly scattered, number per square mm. 5-~7, solitary or in groups, often in
circular groups near the peripheries of growth rings; length of the vessel segments
170-280 4, end walls horizontal or slightly slanting, their perforation simple ; on
the inner surface of the wall of small vessels with spiral thickenings. Wood
fibers arranged irregularly, 14-164 in diameter, length 900-1,700 s, wall 2-23 4
thick. = Wood parenchyma paratrachel; in late wood usually elongating
tangentially and uniting into metatracheal bands. Pith rays homogeneous,
1-15 cells wide, up to 140 cells (about 1.2 mm.) high.
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45. Robinia Pseudacacia Liny.  Hari-enju. Pl TIL. Fig. 16.

A large deciduous tree.

Ring-porous ; tyloses conspicuous; early wood pores 2 or 3 rows deep,
gradually diminishing in number and size through the intermediate to the
late wood, solitary sometimes 2 connected, oval or round in outline, their
diameter radially 180-400y, tangentially 160-350.; length- of the vessel
segments 150-250 4, end walls horizontal or slightly slanting, their perforation
simple; on the inner surface of the wall of small vessels with spiral
thickenings. Tracheids 130-240x long; on the inner surface of the wall
with spiral thickenings. Wood fibers 14-16 in diameter, length 500-1,300,
wall 4y thick. Wood parenchyma paratraclieal and scattered; in late wood
paratracheal parenchyms often extending wing-like; outer portion of growth
rings usually consists of wood parenchyma cells. Pith rays homogeneous, 1-5
cells wide, up to 60 cells high.

46. Sophora japonica LizN.f.  Ewju-no-ki. PL IIL Fig. 17.

A large deciduous tree up to 100 em. in diameter. ‘With clear colour
demarcation between sap and heart-wood, sap-wood yellowish white, heart-
wood dark brown, growth rings distinet; wood fairly hard; specific gravity
0.74. o

Ring-porous ; early wood pores 3-5 rows deep and gradually dimin-
ishing in size through the intermediate to the late wood; early wood pores
are solitary or 2-3 connected, solitary pores are oval or elliptic in outline,
their diameter radially 250-350s, tangentially 200-280y, side walls 3-5y,
common boundary walls of two vessels 8-104 thick; late wood pores
evenly distributed, solifary or in circular groups; length of the vessel segments
160-300 4, end walls horizontal or slanting, their perforation simple; with very
many bordered pits where the vessels are in contact with each other, the bordered
pits being arranged in an alternating fashion, the diameter of border being
about 842 Wood fibers irregularly arranged, 14-184 in diameter, length 700~
1,000y, wall 2-3 4 thick. Wood parenchyma paratracheal and also scattered.
Pith rays nearly homogeneous, 1-6 cells wide, up to 40 cells high.
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Rosaceee.

Heart-wood not clearly distinguished from sap-wood; wood close-grained,
lustrous when planed, moderately hard and moderately heavy; wood often
contains ﬁavone ) | ‘

Pores evenly distributed, number per square mm. from 30 up to 350,
perforation of vessels always simple; on the inner surface of the wall always
(as far as the Japanese species are concerned) with spirals. Wood fibers 12—
24 ¢ in diameter, wall 2-4p thick. Wood parenchyma either in short meta-
tracheal bands and scattered, or terminal and scattered. Pith rays hetero-
geneous, either nearly homogeneous or homogeneous; 1 or 2, sometimes up to

6 cells wide.

Pith rays 1 or 2 cells wide.. .. .. .. .. .. .. .. .. .. oo o0 e (D)
Pith rays more than 3 cells wide .. .. BN )
@ {Plth rays homogeneous or nearly homoo'eneous .« <« .. .. Micromeles, Sorbus.
Pith rays heterogeneous.. .. . e ee ee e e e ee oo .. Eroodotrya.
Pith rays more than 4 cells wxcle e e e e N &)
( ){Plth rays 1-83 cells wide .. .. .. .. .. .. ..Amelanchwr, Photinia qlabm
3) {Henrt-wood usually contains flavone .. .. .. .. .. .. .. .. .. Prunus.
Heart-wood does not contain flavone.. .. .. .. .. .. .. DPhotinia variabilis.

47, Eriobotrya japonica Lixpn. Biwa. PL IIL Fig. 18,

An ever-green tree up to 30 cm. in diameter. Wood close-grained, hard
and heavy.

Poreg evenly distributed but somewhat larger and more numerous in early
wood, number par square mm. 120-150; mostly solitary, round or oval in
outline, their diameter 25-404; length of the vessel segments 300-950y, end
walls slanting, their porforation simple; side walls 2y thick; on the inner
surface of the wall with spiral thickenings. Tracheids 500-1,000. long.
Wood fibers 4-to 6-sided in eross section, with narrow cavities, 12-154 in
diameter, length 750-1,400, wall 3}—4u thick. Wood parenchyma in short
metatracheal bands and scattered among ﬁberé; cells with brown substance.
Pith rays heterogeneous, 1-3 fibers distant from each other, 1 or 2 cells wide,
2-20 cells high.
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48. Prunus serrulata Lixprey  Yama-zekwra. Pl IV.
Fig. 19.

A deciduous tree. Sap-wood yellowish brown, heart-wood dark reddish
brown ; fairly close-grained, moderately hard and heavy; it takes a fine luster
when planed ; specific gravity 0.65.

Growth rings defined by radially flattened fibers. Pores evenly distributed,
mostly connected radially or diagonally, number per square mm. 60-70,
often plugged with dark reddish substance; solitary pores are oval or
elliptic in outline, their diameter radially 66—120 o tangentially 50-100p;
length of the vessel segments 250-500s, end walls horizontal or slanting,
their perforation simple ; side walls 24 thick; on the inner surface of the wall
with spiral thickenings; with very many bordered pits where the vessels are
in contact with each other, the diameter of border being about 7-8p. Wood
fibers 20-24y in diameter, length 600-1,5004, wall 3y thick. Wood paren-
chyma paratracheal and scattered among fibers. Pith rays heterogeneous ;
1-5 cells wide, 3-30 cells high.

49. Prunus Buergeriana Miq.  Inu-zakurc.

A medinm-sized deciduous tree up to 30 cm. in diameter. Heart-wood
slightly marked off from sap-wood; wood yellowish brown, fairly hard ; specific
gravity 0.61. '

Pores arranged more or less radially, diagonally sometimes tangentially,
number per squares mm. 30-45, often plugged with reddish substance ; solitary
pores are oval or round in outline, their diameter 50-90y, length of the vessel
segments 350-850 1 ; on the inner surface of the wall with spiral thickenings.
Wood fibers 16-184 in diameter, length 900-1,600 s, wall 3-4p thick. Pith
rays nearly homogeneous, 3-12 fibers distant from each other, 1-5 cells wide;

uniseriate rays 3-15, polyseriate rays 30-70 cells high.

50. Prunus Ssiori Fr. Scam.  Skiwri-zakura.

A deciduous tree up to 50 cm. in diameter. Sap-wood yellowish brown,

heart-wood yellowish dark brown with purple tinge; specific gravity 0.60.
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Pores evenly distributed, number per square mm. 90-110, vessels often
plugged with brownish substance, diameter of pores 40-90p; length of the
vessel segments 280-400p; side walls 2-3 2 thick ; on the inner surface of the
wall with spiral thickenings. Wood fibers 14-16y in diameter, length 550-
1,200, wall 2-8 4 thick. Pith rays nearly homogeneous 1-5 cells wide, up
to 40 cells high. ‘

51. Prunus cerasoides Max.  Chiji-zakura.

A deciduous tree up to 30 cm. in diameter.

Pores distributed more or less radially or diagonally, number per square
mm. 70-80, their diameter 50-120 4, length of the vessel segents 280-450 s ;
side walls 2-3 ¢ thick ; on the inner surface of the wall with spiral thickenings.
Wood fibers 16-18x in diameter, length - 700-1,450 4, wall 2-3 ¢ thick. Pith

rays nearly homogeneous, 1-5 cells wide.

52. Prunus macrophylla S. et Z.  Biranmju. PL IV. TFig. 20.

An ever-green tree up to 100 cm. in diameter. Wood light yellowish
brown to reddish brown; close-grained, hard and heavy ; specific gravity 0.90.

Pores connected mostly in radial direction, number per square mm. 45-
55, their diameter 50-140y; length of the vessel segments 400-700u; side
walls 3-5, common boundary walls of two vessels 5-8p thick; on the inner
surface of the wall with spiral thickenings; with very many bordered pits where
the vessels are in contact with each other, the diameter of border being about
S5pu. Wood fibers 20-254 in diameter, cavities often filled with reddish sub-
stance, length 1,000-1,700p, wall 33-5u thick. Wood parenchyma paratra-
cheal and metatracheal, the latter conspicuous in cross section. Pith rays
heterogeneous ; uniseriate rays present in great number, 1-3 fibers distant from
each other; polyseriate rays 2-5 calls wide, up to 30 cells high; sometimes

two rays connecting vertically.

53. Prunus G—ra,ya,na Max. Uwamizu-zakurca.

A deciduous tree up to 30 cm. in diameter. Wood light yellowish brown,

very close-grained, hard and heavy ; specific gravity 0.80.
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Pores distributed more or less diagonally, mumber per square mm. 60-
70, solitary or connected, their diameter up to 1004; length of the vessel
segments 300-500 y; on the inner surface of the wall with spirals. Wood
fibers 16-20 y, length 800-1,400 , wall 3 ¢ thick. 'Wood parenchyma terminal(?)
and scattered. Pith rays heterogeneous ; uniseriate ray. cells upright ; polyseriate
rays up to 6 cells wide, 70 cells high, cells mostly procumbent.

54, Prunus Maximowieczii Rurr. Miyama-zakura.

A deciduous tree up to 50 cm. or more in diameter. = Sap-wood light
brown, heart~wood rosy brown; flavone content in heartwood remarkable.

Pores distributed diagonally, number psr square mm. 300-340, their
diameter up to 50y, length of the vessel segments 200-450.; on the inner
surface of the wall with spirals. Wood fibers 14-164 in diameter, length
500-1,200, wall 2-23p thick. Wood parenchyma scattered. Pith rays
heterogeneous, 1-4 cells wide, up to 40 cells high.

Prunus sachalinensis Koipz. Ezo-yama-zakura. Pores arranged more or less in radial or
diagonal direction; number per square mm. 200-300, their diameter up to 60y, on the innes
surface of the wall with spiral thickenings. Wood fibers 16-20 x in diameter, length 800-1,200 ur
wall 8-3u thick, Pith rays heterogeneous, cells mostly procumbent, 1-3 cells wide, up to 35 cell,
high. .

55. Photinia variabilis Hemst.  Ushikoroski.
(Pourthiana villosa DoNE.)

A small deciduous tree up to 80 cm. in diameter. Wood light rosy, hard,
close-grained, difficult to split. '

Pores evenly distributed, number per square mm. 45-60, usually solitary,
their diameter 30-65p, length of the vessel segment 300-600, their perfo-
ration simple or scalariform; on the inner surface of the -wall with spiral
thickenings. Wood fibers 14-16 ¢ in diameter, length 1,000-1,500p, wall
-4 thick. Wood parenchyma in short metatracheal bands and scattered
among fibers, the former irregularly arranged; chambered parenchyma cells
present, nearly always with crystals of calcium oxalate. Pith rays heterogene-
ous, mostly of procumbent cells, 1-4 cells wide, up to 40 cells high; cells

with dark reddish substance.
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56. Photinia glabra TrUNB.  Kaname-mocli.

A small ever-green tree up to 15 cm. in diameter. Sap-wood light brown,
heart-wood dark brown, close-grained, fairly hard.

Pores evenly distributed, number per square mm. 200-240, mostly soli-
tary, their diameter 25-40 i length of the vessel segments 450-700y, per-
foration simple, on the inner surface of the wall with spirals. Wood fibers
12-14 4 in diameter, length 700-1,2004, wall 34 thick. Wood parenchyma
scattered sometimes in short metatracheal bands; chambered parenchyma cells
present, with crystals of calcium oxalate. Pith rays heterogeneous; uniseriate
ray cells upright ; polyseriate rays 2 or 3 cells wide, generally flanked by a
few upright uniseriate ray cells.

57. Amelanchier asiatica ExorL.  Zaifuri-boku.

A large deciduous tree up to 60 cm. in diameter. Wood rosy white, close-
grained, fairly hard; specific gravity 0.68.

Pores evenly distributed, number per square mm. 300-350, mostly solitary,
their diameter up to 40y, end walls slanting, their perforation simple; on the
inner surface of the wall sometimes with spiral thickenings. Wood fibers 14~
164 in diameter, length 700-1,3004, wall 4-5p thick. Wood parenchyma
scattered, sometimes more or less in short metatracheal bands. Pith rays
hetsrogeneous, mostly of procumbent ray cells, 1 or 2 sometimes 3 cells wide,
up to 22 cells high.

58. Sorbus commixta HEpr.  Nanakamaco.
[}

A small deciduous tree up to 30 em. in diameter. Sap-wood light yellowish,
heart-wood dark brown, wood close-grained, hard, tough, difficult to split;
specific gravity 0.80.

Pores evenly distributed, number per square mm. 180-220, mostly
solitary, their diameter up to 65y ; length of the vessel segments 300-900 y ;
on the inner surface of the wall sometimes with spirals. Wood fibers 16-18 ¢
in diameter, length 800-1,400., wall 4y thick. Wood parenchyma in short
metatracheal bands and scattered. Pith rays homogeneous, 1 or 3 cells wide,

up to 30 cells high.
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59. Micromeles alnifolia KorH.  Azuki-nashi. _

A deciduous trez up to 20cm. in diameter. Wood rozy white, hard,
heavy, close-grained ; specific gravity 0.68.

Pores evenly distributed; number per square mm. 130-140, mostly
solitary, they are round or oval in outline, their diameter 40-80s; length of
the vessel segments 350-1,0004, end walls slightly slanting, their perforation
simple ; side walls 11-2 thick; on the inner surface of the wall with few
spirals. Wood fibers 20-22 ¢ in diameter, length 700-1,9004, wall 3y thick.
Wood parenchyma scattered among fibers. Pith rays nearly homogeneous ;
usually biseriate sometimes uniseriate, 3-16 cells high ; cells with dark reddish

substance.

60. Micromeles ja,ponica, Koen.  Urazro-no-ki.

A large deciduous tree, up to 60 cm. in diameter. Sap-wood light brown,
heart-wood dark brown; wood hard, heavy and close-grained.

Pores evenly distributed, number per square mm. 95-110, usually solitary,
their diameter 30-75y, length of the vessel segments 450-7504, on the inner
surface of the wall with spirals. Wood fibers 18-20p in diameter, length
850-1,500y, wall 2-3p thick. Wood parenchyma scattered among fibers,
sometimes terminal. Pith rays nearly homogeneous, biseriate sometimes uni-

seriate, 5-22 cells high; cells with reddish substance.

Saxifrageee.

61. Deutzia scabra Tuune.  Utsugi.

A small deciduous shrub up to 12 em. in diameter. Wood yellowish white
to light brown ; close-grained, hard, difficult to split.

Pores evenly distributed; number psr square mm. 130-160; mostly
solitary, polygonal in outline, their diameter 25-45.u; length of the vessel
segments 600-1,100, end walls slanting, their perforation scalariform, cross

bars numerous ; with very many bo.dered pits where the vessels are in contach
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with each other, the diameter of border being about 5-6u. Fiber-tracheids
are the principal element of the wood, sometimes septate, 16-18 2 in diameter,
length 800-1,8004, wall 3-5u thick; on the inner surface of the wall with
spiral thickenings. Wood parenchyma scattered. Pith rays heterogeneous ;
uniseriate ray cells upright, cells up to 200 long vertically ; polyseriate rays
2-7 cells wide, marginal ray cells often upright, height co.

Hamamelideee.

62. Distylium racemosum S. et Z.  Isu-no-ki. PL IV. TFig. 21.

An ever-green tree up to 60cm. in diameter, 15 meters in height.
Growth rings indistinet; colour demarcation between sap and heart-wood
gradual ; sap-wood narrow, dark grayish ; heart-wood dark reddish brown ; wood
compact, hard, heavy, lustrous, difficult to split, liable to warp ; specific gravity
0.80.

Pores evenly distributed, number per square mm. 60-80, solitary some-
times 2 or more connected, solitary pores are oval or elliptic in outline, their
diameter radially 35-704, tangentially 30-55p; length of the vessel segments
900-1,450 4, end walls slanting, their perforation scalariform, cross bars 6-
13; side walls 1-2 ¢ thick. Fiber-tracheids with narrow cavities, 4-to 6-sided
in cross section, 12-16p in diameter, length 1,200-2,200, wall 4-6 thick.
Wood parenchyma metatracheal and scattered ; metatracheal bands in regular
tangential lines, rather conspicuous on cross section, 2-14, mostly 2-6 fibers
distant from each other, one rarely two cells wide in radial direction, cells
with brown substance; chambered parenchyma cells present, with crystals
of calcium oxalate. Pith rays heterogeneous, 1-3 fibers distant from each
other, 1-3, mostly 1 or 2 cells wide, 3-20 cells high ; cells with brown

substance.

Araliaceee.

Early wood pores 3-5 rows deep and gradually diminishing in size through
the intermediate to the late wood; pith rays heterogenmeous .. .. .. .. ..Aralie. -
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Early wood pores mostly one row deep, abruptly diminishing in late wood;

pith rays nearly homogeneous.. .. .. o v .o .. s .. .. Acanthopanaz.

63. Acanthopanax innovans S. et Z.  fmo-no-ki.

A large deciduous tree up to 70 cm. in diameter. Without clear colour
demarcation between sap and heart-wood; wood yellowish white; light and
soft, easy to split; specific gravity 0.55.

Ring-porous sometimes diffused ; early wood pores one row deep, their
difference in size from that of late wood not very great, their diameter 80-
1204 ; late wood pores distributed radially or diagonally, number per square
mm. 100-120, polygonal in outline, their diameter 40-60; length of the
vessel segments 300-800 4 ; with very many bordered pits where the vessels are
in contact with each other, the diameter of border being about 10-12px. 'Wood
fibers 20-254 in diameter, length 600-1,000p, wall 2-2§p thick. Wood
parenchyma terminal and scattered. Pith rays nearly homogeneous, 1-3 cells
wide, 3-18 cells high.

64. Acanthopanax ricinifolium S. et Z. Hari-giri. Pl IV. Fig. 22.

A deciduous tree. Sap-wood yellowish white, heart-wood grayish brown,
growth rings distinct; moderately hard, easy to work ; specific gravity 0.60.

Ring-porous ; large pores in early wood one row deep, oval or round in
outline, their diameter 250-850 s, length of the vessel segments 400-700 ., end
walls horizontal or slanting, their perforation simple; late wood consists of
vessel, vessel-tracheids, sometimes tracheids, and pores are arranged in wavy
' tangential bands sometimes irregularly branched, they are polygonal in
outline, their diameter 35-60s, wall 1p thick. Wood fibers 14-16 4 in
diameter, length 800-1,600p, wall 3-4p thick. Wood parenchyma rather
scarce (sometimes terminal). Pith rays homogeneous, marginal cells rarely
upright, 1-5 cells wide, up to 40 cells high.

65. Acanthopanax sciadophylloides ¥r. et Sav. Koshi-abura.
A deciduous tree up to 60cm. in diameter. Sap-wood grayish white,

heart-wood yellowish gray, easy to split, lustrous when planed ; specific gravity
0.45.
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Ring-porous ; early wood pores one row deep and gradually diminiéhing
in size in late wood, usually solitary, oval or round in outline, their diameter
- 100-160p, length of the vessel segments 400-900s; late wood constitutes of
vessels, tracheid-vessels and tracheids, their pores standing .closely, number
per square mm. 85-95, mostly in groups, solitary pores are polygonal in
outline, their diameter 50-80p Wood fibers 18-254 in diameter, length
600-1,000 4, wall 2-3u thick. Pith rays nearly homogeneous, few marginal
ray cells rarely upright, 1-3 cells wide, up to 35 cells high.

66. Aralia chipensis LNy, Tora-no-ki.

A deciduous tree. 'Wood whitish, light and soft.

Ring-porous ; early wood pores 3-5 rows deep and gradually diminishing
in size through the intermediate to the late wood where they are distributed
diagonally or tangentially; early wood pores are’ solitary sometimes 2 or more
connected, oval or round in outline, their diameter 100-180y; late wood
pores mostly connected radially or tangentially; length of the vessel segments
400-650 4, end walls horizontal or slanting, their perforation simple. Wood
fibers often septate, arranged regularly in radial direction, 16-20 in diameter,
length 500-9004, wall 3z in early wood, in late wood 44 thick. Wood
parenchyma, partly paratracheal and scattered. Pith rays heterogeneous,
marginal cells often upright, 2-5 cells wide, up to 50 cells high.

Cornaceee.

Pith lamellated ; vessels with spirals; wood parenchyma scattered; height

of pith rays @ .. .. «. .o . .o oo ol ahae ae ae e w2 Aucuba.
Pith solid ; vessels without spirals; wood parenchyma more or less meta-

tracheal and scattered ; pith rays less than 50 cells in height .. .. .. .. Cornus.

67. Aucuba japonica THUNB.  Aoki.

A small ever-green tree up to 15cm. in diameter. Sap-wood grayish
white, heart-wood dark brown, fairly hard, easy to split. '
Pith lamellated ; pores evenly distributed, number per square mm. 70-

100, solitary sometimes 'in groups, solitary pores are polygonal in outline,
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their diameter 25-45y, length of the vessel segments 700-1,200y, end walls
slanting, their perforation scalariform, cross bars very many; on the inner
surface of the wall of vessels with spiral thickenings. Wood fibers 20-254 in
diameter, length 800-1,5004, wall 4-6p thick; with very many slit-like
bordered pits where they are in contact with each other. Wood parenchyma
scattered. Pith rays heterogeneous; uniseriate ray cells upright, cells. up to
200 long vertically ; polyseriate rays 2-6. cells wide, height cc.

63. Cornus controversa HEMSL.  Mizuki.

A deciduous tree up to 70 cm. in diameter, 12 meters in height Without
heart-wood ; growth rings distinet ; wood yellowish white or rosy yellow turning
to light brown on exposure; moderately hard and heavy; specific gravity
0.63.

Growth rings clearly defined by thick-walled fibers. Pores evenly
distributed, number per square mm. 45-60, solitary’ or in groups, in the
latter case 2-4 connected mostly in radial direction, solitary pores are oval
or elliptic in outline, their diameter radially 70-140p, tangentially 60-120p;
length of the vessel segmeﬁts 800-1,500 4, end walls slanting, their perfora-
tion scalariform, cross bars 20-30; side walls 2, common boundary walls of
two vessels 2-3u thick; with very many bordered pits where the vessels
are in contact with each other, the bordered pits being arranged like the
cells of a honey comb with a diameter of about 8. Wood fibers 20--254 in
diameter, length 1,000-2,0004, wall 2-3y in early wood, in late wood 3-4p
thick. Wood parenchyma scattered among fibers. Pith rays heterogeneous,
2-T fibers distant from each other, 1-4 cells wide; polyseriate rays 5-40 cells
high, usually flanked by a few upright uniseriate ray cells.

69. Cornus brachypoda C. A. MEYER  Sawa-mizuk:.

A deciduous tree. Wood yellowish white, turning darker on exposure;
specific gravity 0.63.

Pores evenly distributed, number per square mm. 3040, solitary some-
times in groups, in the latter case 2 or more connected, mostly in radial

direction, solitary pores are oval or round in outline, their diameter 70-110,;
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length of th2 vessel segments 750-1,9004, their perforation scalariform, cross
bars 25-50. Wood fibers 20-25. in diameter, length 1,000-2,0004, wall 3-
4y thick. Wood parenchyma scattered, sometimes 1-3 cells connected irregu-
larly. Pith rays heterogeneous, 2-5 cells wide (uniseriate rays very scarce)

up to 30 cells high, usually flanked by large upright uniseriate ray cells.

70. Cornus Kousa BUERG. Yama-bishi.

A small deciduous tree. = Sap-wood light yellowish, heart-wood light rosy ;
wood hard, heavy, close-grained, difficult to split; specific gravity 0.90.

Pores evenly distributed, number par square mm. 40-55, usually solitary,
round or oval in outline, their diameter 45-80s, length of the vessel segments
800-1,400, their perforation scalariform, .cross bars 30-60; side walls 2-21
thick.  'Wood fibers 20-25. in diameter, length 1,000-2,000p, wall 33-5 .
thick. Pith rays heterogeneous, up to 7 cells wide, uniseriate ray cells upright ;

polyseriate rays flanked by few upright uniseriate ray cells.

71. Cornus officinalis S. et Z.  Sanshuyu.

A small deciduous tree. Endemic in Corea, introduced to Japan.

Pores evenly distributed, number per square mm. 40-55 ; usually solitary,
their diameter 45-85 1, perforation scalariform. Wood fibers 18-22 4 in diameter,
length 1,200-2,300, wall 4-6 thick. Wood parenchym scattered. Pith rays
heterogeneous, uniseriate rays in fairly greab number, cells upright ; polyseriate
rays up to 7 cells wide, 50 cells high, often flanked by few large upright

ray cells.

Caprifoliaceee.

72. Viburnum Sieboldi M. Goma-gi.

A small deciduous (?) tree. Wood milky white, growth rings fairly
distinet, close-grained.

Growth rings defined by radially flattened fibers. Pores evenly distributed,
number per square mm. 55-60, usually solitary sometimes 2 or 3 connected,

solitary poras are oval or elliptic in outline, their diameter radially 35-80s,
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tangentially 30-704; length of the vessel segments 700-1,400y, end walls
slanting, their perforation scalariform, cross bars numerous; side walls 2«
thick ; with scalariform bordered pits where the vessels are in contact with each
other. Wood fibers 16-20g in diameter, length 1,000-2,000s, wall 3-4p
thick. Wood parenchyma metatracheal and scattered; metatracheal bands
one cell wide in radial direction, rather irregularly distributed. Pith rays
heterogeneous, 1-3 fibers distant from each other, uniseriate ray cells always
upright, polyseriate rays 2-or 3-seriate, up to 30 cells high, always flanked

by a few upright uniseriate ray cells.

73. Viburnum Awabucki Kocr.  Sango-ju.

A small ever-green tree up to 30 cm. in diameter. Without heart-wood,
wood whitish turning to grayish on exposure, moderately hard; specific gra-
vity 0.73.

Pores evenly distributed, number per square mm. 60-75, solitary some-
times connected, solitary pores are polygonal in outline, their diameter 30-65;
on the inner surface of the wall of vessels with spiral thickenings. Wood fibers
22-304 in diameter, length 1,500-2,100s, wall 4-54 thick; on the inner
surface of the wall with spirals. Wood parenchyma netatracheal and scattered ;
metatracheal bands one cell wide radially, irregularly distributed. Pith rays
heterogeneous ; uniseriate ray cells upright; polyseriate rays up to 4 cells
wide, 40 cells high, always flanked by upright uniseriate ray cells; cells with
dark reddish substance.

Ericacese.

74. Enkianthus perulatus SceNemEr  Dodan-tsutsuji. Pl IV.
Fig. 23.
A small tree up to 15 cm. in diameter, 3 meters in height.
Pores arranged more or less tangentially, somewhat larger in early wood
and gradually diminishing in late wood, number per square mm. 250-300,
solitary or in groups, solitary pores are polygonal in outline, their diameter

25-50:; length of the vessel segments 400-700s, end walls slanting, their
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perforation scalariform; cross bars 7-13; side walls 1-2py thick; on the inner
surface of the wall of vessels with spiral thickenings. Wood fibers 10-16
in diameter, length 450-950y, wall 2p thick. Wood parenchyma scarce
and scattered among fibers. Pith rays heterogeneous, 1-4 fibers distant

from each other, 1-3 cells wide; 1-18 cells high; cells with brown substance.

75. (Clethra barbinervis S. et Z. Ryibu. PL IV. TFig. 24.

A deciduous tree up to 20 em. in diameter, 7 meters in height. Sap-wood
yellowish brown, heart-wood dark brown, hard and heavy; specific gravity
0.74. .

~ Pores evenly distributed, number per square mm, 30-40, usually solitary
rarely 2 or 3 connected, solitary pores are oval or elliptic in outline, their
diameter radially 60-120, tangentially 40-80,; length of the vessel segments
800-1,5002; end walls slanting, their perforation scalariform, cross bars
numerous ; side walls 2-3 ¢ thick; with scalariform bordered pits where the
vessels are in contact with each other. Wood fibers 20-25 ¢ in diameter, length
1,400-2,000 4, wall 2-3p in early wood, in late wood 3 g thick. Wood
parenchyma scattered among fibers. Pith rays heterogeneous, 1-6 fibers dis-
tant from each other, 1-4 cells wide; uniseriate ray cells upright; polyseriate
rays 10-40 cells high, marginal ray cells often large and upright, always
flanked by few upright ray cells; cells with brown substance.

76. Rhododendron quinquefolium Biss. et MrE.  Goyo-tsulsyji.
Pl V. Fig. 25.

A small shrub.

Pores arranged tangentially, number per square mm. 200-300, usually
connected tangentially, polygonal in outline, their diameter 30-654; length of
the vessel segments 750-1,200p, their perforation scalariform, cross bars 25-
50 ; with very many bordered pits where the vessels are in contact with each
other., 'Wood fibers 15-17 p in diameter, length 800-1,900; wall 2-3 ¢ in early
wood, in late wood 3-4 4 thick. Wood parenchyma metatracheal and scattered ;
metatracheal bands 1 or 2 cells wide in radial direction, irregularly distanced

from each other. Pith' rays heterogencous, in two modifications; uniseriate
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ray cells upright ; polyseriate rays 2-4 eells wide, up to 30 cells high, often
flanked by upright uniseriate ray cells.

Ebenaceee.

77, Diospyros Lotus LNy, Mame-gaki.

A deciduous tree up to 60 cm. in diameter, 10 meters in height. Sap-
wood yellowish when fresh, turning to grayish white, heart-wood black ; wood
close-grained, moderately hard, rather brittle, easy to work; ripple marks
present especially on tangential section ; specific gravity 0.74.

Pores evenly distributed, number per square mm. 4-5; solitary sometimes
2-4 connected radially, solitary pores are oval to elliptic in outline, their
diameter radially 120-280p, tangentially 100-220; length of the vessel
segments 350-5004, end walls horizontal or slanting, theiv perforation simple ;
side walls 4-8y, common boundary walls of two vessels 7-10 thick; with
very many bordered pits where the vessels are in contact with each other, the
bordered pits being arranged like the cells of a honey comb with a diameter of
about 64 Wood fibers 18-224 in diameter, length 700-1,600z wall 2-3p
thick. 'Wood parenchyma paratracheal, metatracheal and also scattered ;
metatracheal bands (also terminal) 3-5 fibers distant from each other, one cell
wide radially. Pith rays heterogeneous; arranged in hovizontal series, 1-3
fibers distant from each other, uniseriate and Diseriate ; uniseriate rays 1-12
cells high, cells mostly upright; biseriate rays 3-15 cells high, usually flanked

by upright uniseriate ray cells.

78. Diospyros Kaki L.f  Kaki. Fig. 26.

A deciduous tree. Ripple marks appear on tangential section.

Pores evenly distributed, number par square mm. 4-6, solitary pores are
oval or elliptic in outline, their diameter radially 100-200p, tangentially 8O-
1604 ; side walls 5-84, common boundary walls of two vessels 7-104 thick.
'Wood fibers 16-20y in diameter, length 800-1,400p, wall 3pu thick. Wood
parenchyma paratracheal, metatracheal and also scattered; chambered paren-

chyma cells present, always with crystals of calcium oxalate. Pith rays
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heterogeneons, .arranged in horizontal series, 1-3 cells wide; nniseriate ray
cells upright; polyseriate rays 4-16 cells high, usually flanked by upright
uniseriate ray cells.

Styraceee.

Vessels without spirals; with bordered pits where the vessels are in contact

with each other .. .. .. .. .. .. .. .. .. oo L0 0 a0 e (D)
Vessels usually with spirals; with scalariform bordered pits where the
" vessels are in contact with each other .. .. .. .. .. .. .. .. .. Symploces.

Pores arranged more or less diagonally; wood parenchyma scattered ;

@) pith rays 1 or 2 cells wide .. .. .. .. .. .. ..’
Pores evenly distributed; wood parenchymea in short metatracheal
bands and scattered ; pith rays more than 2 cells wide .. .. .. .. ..Styraz.

Pterostyra.

79. Styrax japonica S. et Z.  Ego-no-ki.

A deciduous tree up to 30 cm. in diameter, 10 meters in height; without
heart-wood, growth rings distinet, wood yellowish white, close-grained ; specific
gravity 0.60. '

Pores evenly distributed, but somewhat more numerous and larger in early
wood and gradually diminishing in size through the intermediate to the late
wood, number per square mm. 45-55, solitary or in groups, in the latter
case 2-4 connected mostly in radial direction, solitary pores are oval or
elliptic in outline, their diameter radially 60-120y, tangentially 40-90;
length of the vessel segments 650-1,0004, end walls slanting, their perforation
scalariform, cross bars 9-13 ; side walls 1-13 ¢, common boundary walls of two
vessels 2 thick ; with very many bordered pits where the vessels are in contact
with each other, the bordered pits being arranged like the cells of a honey
comb with a diameter of about 6. Wood fibers 16-20y in diameter, length
900-2,0004, wall 2-3 in early wood, in late wood 3, thick. Wood paren-
chyma metatracheal and scattered among fibers; metatracheal bands mostly in
late wood, one cell wide radially, rather inconspicuous in cross section. Pith
rays heterogeneous, 1-3 fibers distant from each other, in two modifications :

unigeriate and polyseriate ; uniseriate myé 3-10 cells high, cells upright;
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polyseriate rays 2 or 3 calls wide, 10-25 cells high, always ‘ﬂa.nked by a few

upright uniseriate ray cells.

80. Styrax Obassia S. et Z.  Hakuumboku.

A small deciduous tree up to 30 cm. in diameter. Wood yellowish white,
close-grained. '

Pores more numerous and larger in early wood, gradually diminishing in
number and size through the intermediate to the late wood, number of pores
per square mm. 55-75; solitary or in groups, oval or elliptic, more or less
polygonal in outline, their diameter radially 40-80p, tangentially’ 30-60, ;
length of the vessel 'segments, 500-800 p, their‘ perfora,tiori scalariform, cross
bars 5-20. Wood fibers 16-18 in diameter, length 600-1,2004, wall 2-3
thick. Wood parenchyma in short metatracheal bands. Pith rays heterogen-
ous, present in great mumber, uniseriate and blsenake sometlmes tnsema.ﬁe

often 2 rays connecting Vertlcally

8L. Pterostyrax corymbosum S. ét Z. Asqgara.

A large deciduous tree up to 60 cm. in diameter. Sap-wood broad white,
heart-wood ‘brown ; wood light and soft, easy to split.

Pores arranged more or less radially or diagonally,:number per square
mm. 60-80, solitary pores. are polygonal in outline, their diameter 45-90u;
length of the vessel segments 700-1,100p, their perforation scalariform, cross
bars 1640 ; with very many bordered pits where the vessels are in contact with
each other, the bordered pits being arranged in horizontal rows. Wood fibers
20-25 2 in diameter, length 1,000-1,800p, wall 3-4 thick. 'Wood parenchyma
scattered. Pith rays heterogeneous, most of ray cells procumbent, 1-or 2-
seriate, up to 25 cells high.

82. Symplocos myrtacea S. et Z.  Hui-no-ki.

An ever-green tree up to 30 cm. in diameter, 10 meters in height. Wood
light yellowish white, close-grained, moderately hard and heavy.

Pores evenly distributed, number per square mm. 90-100, solitary or in
groups, in the latter case 2 or more connected radially, solitary pores are
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polygonal in outline, their diameter 35-65u; length of the vessel segments
700-1,200y, end walls slanting, their perforation scalariform, cross bars 25-
70; side walls 2 thick; on the inner surface of the wall with spiral thicken-
ings. Wood fibers 16—24/1 in diameter, length 1,000-1,800p, wall 2-3pu
thick ; nearly always with spiral thickenings on the wall.  Wood parenchyma
rather scarce and seattered among fibers. Pith rays heterogeneous, 1-3 fibers
distant from each other, 1-3 cells wide, uniseriate rays 1-10 cells high, cells
upright, polyseriate rays 6-20 cells high, often ‘two rays connectiﬁg vertically,

always flanked by upright uniseriate ray cells.

83. Symplocos prunifolia S. ot Z. Some-sliba.

An ever-green tree up to 30 cm. in diameter, 10 meters in height.

Pores evenly distributed, number per square mm. 75-90, solitary or 2-5
connected, solitary pores are polygonal in outline, their diameter 45-75py;
length of the vessel segments 600-1,400s, their perforation scalariform ; on the
inner surface of the wall of vessels with spirals. Wood fibers 20-30x in
diameter, length 1,200-2,0004, wall 3-8y thick; nearly always with spiral )
thickenings on the wall. Pith rays heterogeneous, 1-3 fibers distant from each
other, 1-3 cells wide, uniseriate rays numerous, cells upright; polyseriate
rays always flanked by several upright uniseriate ray cells; often two rays

connecting - vertically.

| 84. Symplocos crategoides Hayu. Sawazfulag.

A small deciduous tree up to 20 cm. in diameter, 3 meters in height. ‘Wood
yellowish white, tough and elastic. ,

Number of pores' per square mm. 30-40, usually solitary, polygonal in
outline, their diameter 30-55., length of the vessel segments 600-1,200
their perforation scalariform. Wood fibers sometimes septate, 20-25p in
diameter, length 800-1,700., wall 3-5p thick. Pith rays heterogenous ;
uniseriate rays 1-10 cells high, cells upright; polyseriate rays 2-5 cells wide,
5-20 cells high, usually flanked by a few upright ray cells.
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Oleaceee.
Ring-porous .. .. P V]
Pores arranged in ﬂa.me-hke groups.. .. e . Osmanthus.
8 {Dmmeter of pores more than 200,u, p1th rays more thrm 3 cells mde Fraginus.
) Diameter of pores less than 80u; pith rays 1-2 cells wide .. .. Ligustrum.

85. Fraxinus Bungeana DC. var. pubinervis Wa.  Toneriko.

A large deciduous tree up to 100 em. in diameter, 16 meters in height.
Ring-porous ; early wood pores 2 or 3 rows deep, solitary or 2 or 3
connected radially ; solitary pores are oval or elliptic in outline, their diameter
radially 140-2004, tangentially 120-160.; late wood pores abruptly diminish
in size, thick-walled, usually in groups, sometimes solitary, in the former case
2 or more connected mostly in radial direction; length of the vessel segments
250-3304. 'Wood fibers are the principal element of the wood, their diameter
14-18 ¢ in late wood, in early wood 18-224, length 730-1,400p, wall 2-3
“thick. Wood parenchyma terminal, paratracheal and also scattered among
fibers ; chambered parenchyma cells present in great number. Pith rays

homogeneous; 1-4, mostly 2 or 3 cells wide, 3-20 cells high.

86. Fraxinus Sieboldiana Br. Shigji. PL V. Fig. 27.

A large deciduous tree up to 100 cm. in diameter, 20 meters in height.
Sap-wood yellowish white, heart-wood yellowish brown; wood strong, tough,
elastic and durable, specific gravity 0.60.

Ring-porous ; early wood pores 2-4 rows deep, solitary sometimes 2
connected ; solitary pores are oval or elliptic in outline, their diameter radially
250-400, tangentially 200-300.; late wood pores abruptly diminish in
size, their diameter 70-150p; length of th- vessel segments 250-350 .- Wood
fibers arranged radially, their diameter 14-204 in late wood, in early wood
20-28 i1, length 900-1,900y, wall 3-4. in late wood, in early wood 2-3p
thick. Wood parenchyma terminal (sometimes metatracheal), paratracheal and
also scattered among fibers; metatracheal arrangement resulting from the union

of paratracheal groups in late wood; chambered parenchym cells present in
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great number. Pith rays homogeneous, 1-4, mostly 2 or 3 cells wide, 5-20
cells high. ' '

87. Fraxinus longicuspis S. et Z.  Aotago. ‘

A large deciduous tree up to 7T0.em. in diameter, 12 meters in height.

Ring-porous; early wood pores 1-3 rows deep, abruptly diminishing
in l@te wood, solitary.sometimes 2 connected radially, number per square mm.
12-16; oval or elliptic in outline, their diameter radially 200-250p, tangentially
150-200 1 ; late wood pores evenly distributed, thick-walled, mostly 2 or more
connected radially, their diameter 50-1004; length of the vessel segments
300-450p, side walls 6-8y thick. Wood fibers 20-264 in diameter, 800-
1,500 long, wall 2-3 ¢ thick. Wood parenchyma terminal, paratracheal (more
evident in late wood) sometimes metatracheal; metatracheal arrangement
resulting from the union of paratracheal groups in late wood. Pith rays

homogeneous, 1-3 cells wide, 3-25 cells high.

88. Fraxinus mandshurica Rurr. Yaclhi-dameo.

A large deciduous tree up to 100 cm. in diameter, 20 meters in height.
Sap-wood yellewish white, heart-wood light yellowish brown, growth rings
distinct, moderately hard and heavy, coarse-grained, easy to work.

Ring-porous; early wood pores 2-4 rows deep, solitary sometimes 2
connected, solitary pores are oval or round in outline, their diameter 250-400;
late wood pores abruptly diminish in size, their diameter 60-100p; length
of the vessel segments 250-350y, end walls horizontal or slanting, their per-
foration simple ; side walls 4-8, common boundary walls of two vessels 8-10 1
thick ; with very many bordered pits where the vessels are in contact with each
other, the bordered pits being arranged like the cells of a honey comb with a
diameter of about 6-Tp. Wood fibers are the principal element of the wood,
their diameter 20-304 in early wood, in late wood 14-20y, length 900-1,900 s,
wall 2-34, in early wood, in late wood 3-54 thick. Wood parenchyma
terminal, paratracheal and also scattered among fibers; chambered parenchyma
cells present in great number, cells thick-walled. Pith rays homogeneous,
3-10 fibers distant from each other, 1-3, mostly 1 or 2 calls wide, 2-15 cells
high ; cells with brown granulous substance.
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89. Ligustrum Ibota Stms.  Ibota-no-ki.

A small deciduous (sometimes almost ever-green) tree. Growth rings
distinet ; sap-wood whitish, heart-wood dark brown; close-grained, vety hard
and very heavy, difficult to split; specific gravity 0.86.

Ring-porous ; early wood pores 1-3 rows deep, abruptly diminishing in
size through the intermediate to the late wood, where the number of pores
per square mm. 100-150, mostly solitary, their diameter up to 80x; length
of the vessel segments 250-6004, end walls slanting, their perforation simple ;
on the inner surface of the wall of vessels with spiral thickenings. Wood fibers
12-14 4 in diameter, length 500-9504, wall 2-3, thick. 'Wood parenchyma
scattered. ~ Pith rays heterogeneous, mostly procumbent, marginal cells usually

upright, 1 or 2 cells wide, up to 25 cells high.

90. Osmanthus Aquifolium B. et H.  Hiiragi.

An ever-green tree up to 30 em. in diameter, 7 meters in height. Without
clear colour demarcation between sap and heart-wood; wood yellowish white,
close-grained, hard and heavy, difficult to split; specific gravity 0.93.

Pores arranged in flame-like groups; pores are polygonél in outline, their
diameter 20-40; length of the vessel segments 300-550, end walls slanting,
their perforation simple; on the inner surface of the wall of vessels with spiral
thickenings. Tracheids 350-5504 long, with spirals on the inner surface of the
wall. Wood fibers 12-14 p in diameter, length 700-1,5004, wall 2-3p thick.
Wood parenchyma terminal and scattered. Pith rays heterogeneous, 2-8 fibers
distant from each .othe.r, 1 or 2 cells wide, uniseriate ray cells upright, biseriate

rays 5-15 cells high, usually flanked by one or two large upright ray cells.

Boragineee.

91. Ehretia acuminata R. Br. Chisha-no-ki.

A deciduous tree up to 100cm. in diameter. Heart-wood ‘not clearly
marked off from sap-wood; wood yellowish white turning to yellowish brown

on exposure, fairly hard and tough ; specific gravity 0.70.
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‘Ring-porous; early wood pores one sometimes two rows deep and
clearly marked off from late wood pores, usually solitary, oval, round or
elliptic in outline, their diameter 150-380y, length of the vessel segments
200-300y, their perforation simple; late wood pores evenly distributed,
number per square mm. 10-16, solitary or 2-3 connected, solitary pores are
elliptic in outline, their diameter 70-150, length of the vessel segments 200
3004 ; on the inner surface of the wall of small vessels with spiral thicken-
ings. Wood fibers irregularly arranged, 3-to 6-sided in cross section, 18-22
in diameter, length 1,000-1,800y, wall 3-4 4 thick. Wood parenchyma paratra-
cheal, metatracheal and also scattered ; metratracheal bands one cell wide in
radial direction. Pith rays nearly homogeneous, 1-4 cells wide, up to 25 cells
high.

Scrophularineee.

92. Paulownia tomentosa H. By. Kii. PL V. TFig. 28

A deciduous tree. Pith large; without clear colour demarcation between
sap and heart-wood; growth rings distinct; wood yellowish gray to light
brown, light and soft, rather incombustible, difficult to split, does not absorb
moisture ; specific gravity 0.28.

Ring-porous; early wood pores 1-3 rows deep and gradually dimi-
nishing in size ‘through the intermediate to the late wood, number per
square mm. 6-8 in early wood, in late wood 4-9; solitary sometimes 2 or 3
connected, oval or round in oultline, their diameter 80-2004, length of the
vessel segments 200-400y, end walls horizontal or slanting, their perforation
simple ; side walls 3y thick. Wood fibers 25-30y in diameter, length 500-
1,200, wall 2y thick. Wood parenchyma paratracheal and scattered among
fibers, in the former case often elongating tangentially. Pith rays nearly homo-

geneous, 3-10 fibers distant from each other, 1-4 cells wide, 2-25 cells high.

Bignoniaceee.

93. Catalpa Kempferi S. et Z.  Ki-sasage.
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A large deciduous tree up to 60cm. in diameter. Sap-wood grayish,
heart-wood grayish brown, light and soft, easy to split; specific gravity 0.45:

Ring-porous ; tyloses present, early” wood pores conspicuous, 4-6 rows
deep and gradually diminishing in. size through the intermediate to the late
wood, their diameter 120-180p; late wood pores are arranged in diagonal
groups, in continuous tangential bands near the peripheries of growth
rings; length of the vessel segments 350-700y, end walls horizontal or
slanting, their perforation simple; with very many bordered pits where the vessels
are in contact with each other, the diameter of border being 10-12x Wood
fibers 15-18 in diameter, length 550-1,000, wall 3¢ in early wood, in late
wood 4 ¢ thick. Wood parenchyma scattered. Pith rays heterogeneous ; mostly
procumbent but marginal ray cells often large and upright, 3-10 cells wide,
ap to 40 cells highV

94. Clerodendron trichotomum Truxe. * Kusagi.

A small deciduous shrub. Sap-wood yellowish white, heart-wood bright
yellowisn, light and soft.

Ring-porous ; early wood pores large and gradually" diminishing in size
through the intermediate to the late wood, rather evenly distributed, late
wood pores arranged more or less tangentially; number per square mm.
6-8 in early wood, in late wood 15-22; early ‘wood pores are oval or round
in outline, their diameter 110-2204; length of the vessel segnﬁents 230-550 11,
their perforation simple. Wood fibers arranged radially, 16-20y in diameter,
length 650-1,1004, wall 2-3p thick, Wood parenchyma paratracheal and
scattered; in late wood, paratracheal parenchyma generally cbnnecting

tangentially. Pith rays heterogeneous, 1-3 cells wide, up to 32 cells high.

Laurineece.

95. Actinodaphne acuminata MEisN.  Ao-kagonok.
An ever-green tree up to 50 cm. in diameter. Wood light yellowish,

easy to split; specific gravity 0.50.

1) Stands very mear to Arclia chinensis but differs from it by having broader rays.
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Pores evenly distributed, number per square mm. 12-20, solitary or in
groups, in the latter case 2-4 connected mostly in radial direction; solitary
pores are round in outline, their diameter 50-100p4; length of the vessel
segmenfs 350-600 4, their perforation simple; side walls 4-6 ¢, common bound-
ary walls of two vessels 4-7Tp thick; with very many bordered pits where
the vessels are in contact with each other, the bordered pits being arranged
like the cells of a honey comb with a diameter of about 8-10x Wood fibers
usually septate, 24-28 4 in diameter, length 600-1,1004, wall 2-3. thick.
Wood parenchyma paratracheal and also scattered among fibers; paratracheal

parenchyma one or two cells wide. Pith rays 1-6 fibers distant from each
other; 1-4 cells wide, 3-23 cells high; cells with dark reddish substanca.

96. Actinodaphne lancifolia MemsN.  Kago-no-ki. Pl V. Fig. 29.

An ever-green tree. 'Wood quite similar to “ Tabu ” ; specific gravity 0.70.

Growth rings rather clearly defined by thick-walled fibers in late wood.
Pores evenly distributed, number per square mm. 15-30, solitary or 2-4 con-
nected radially, solitary pores are round in outline, their diameter 40-120s;
length of the vessel segments 300-550p; side walls 5-7 4 common boundary
walls of two vessels 5-8u thick. Wood fibers 20244 in diameter, length
500-1,000p, wall 2-34 in early wood, in late wood 3-5p thick. Wood
parenchyma paratracheal and scattered. Pith rays heterogeneous, 1-3 cells
wide, 3-22 cells high.

97. Cinnamomum Camphora NEgs. et Ee.  Kusu-no-ki. PL V.
Fig. 30.

A large ever-green tree. Sap-wood grayish white, heart-wood reddish
brown ; wood fragrant, moderately hard, rather coarse-grained, easy to work,
durable under ground.

Early wood sharply defined by late wood. Pores evenly distributed,.
number per square mm. 10-20, solitary or in groups, in the latter case 2-5
connected radially, solitary pores arve elliptic or oval in outline, their diameter
rédially 80-200y, tangentially 80-180p; length of the vessel segments 300-

600y, end walls horizontal or slanting, their perforation simple; side walls
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5-T p, common boundary walls of two vessels 6-8y thick; with very many
bordered pits where the vessels are in contact with each other, the bordered pits
being arranged like the cells of a honey comb with a diameter of about 11 s
Wood fibers arranged radially, their diameter 20-254 in early wood, length
650-1,300 ¢4, wall 3 ¢« in early wood, in late wood 3—4 ¢ thick. Wood parenchyma
paratracheal and also scattered among fibers; secretory cells present especially

near vessels. Pith rays heterogeneous, 2-6 fibers distant from each other, 1-3
cells wide, 5-25 cells high.

98. Cinnnamomum pedunculatum Negs.  Yabu-nikkei.

A large ever-green tree up to 60cm. in diameter. Heart-wood not
clearly distinguished from sap-wood; wood yellowish white to light brown,
rather close-grained, lustrous when planed.

Poreg evenly distributed, number per square mm. 13-16, solitary or in
groups, in the latter case 2 or 3 connected mostly in radial direction, round
or oval in outline, their diameter 70-120y; length of the vessel segments
350-550, their perforation simple or scalariform, cross bars 2-6. Wood
fibers are the principal element of the wood, their radial diameter 22-28 4 in
early wood, in late wood 15-22p, wall 2-3x in early wood, in late wood
3-3} ¢ thick. Wood parenchyma paratracheal and also scattered. Pith rays
heterogeneous, 1-3 cells wide, 1-20 cells high.

99. Litsea glauca Sien.  Shiro-damo.

A small ever-green tree. Wood grayish white ; specific gravity 0.60.

Growth rings defined by thick-walled fibers.

Pores evenly distributed, number per square mm. 25-35, usually solitary
sometimes 2 connected radially, oval in outline, their diameter 50-100 4 ; length
of the vessel segments 250-500y, their perforation simple; side walls 3-5g,
common boundary walls of two vessels 5-6} thick. Wood fibers 20-25x in
diameter, length 650-1,300p, wall 2-34 in early wood, in late wood 3-4
thick. Wood parenchyma paratracheal and also scattered. Pith rays hetero-
geneous, 1-4 cells wide, 1-20 cells high.
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100. Machilus Thunbergii S. et Z. Tubu. PL VI. Fig. 31.

A large ever-green tree up to 100 cm. in diameter, 10 meters in height.
Sap-wood yellowish erWn,: heart-wood reddish brown; wood moderately hard
and heavy, difficult to split; specific gravity 0.62.

Pores evenly distributed, number per square mm. 16-22, solitary some-
times in groups, in the latter case 2-4 connected mostly in radial direction ;
solitary pores are round or oval in outline, their diameter 70-160 ; length
of the vessel segments 400-700y, end walls slanting, their perforation simple
sometimes scalariform, cross bars then 3-8 ; side walls 4-6 », common boundary
walls of two vessels 6-84 thick. Wood fibers 20-254 in diameter, length
850-1,800y, wall 3-4 4 thick. Wood parenchyma paratracheal and scattered
among fibers; paratracheal parenchyma 1-5 cells wide in cross section ;
secretory cells present in fairly great number. Pith rays heterogeneous, 1-4
cells wide, 3-20 cells high.

Eleeagnaceese.

101. XEleagnus multiflora TrUNB.  Natsu-gumi.

A small ever-green tree up to 20cm. in diameter. Wood yellowish,
tough, difficult to split.

Ring-porous ; early wood pores 2-5 rows deep and gradually dimini-
ing in number and size through the intermediate to the late wood; early
wood pores are oval or elliptic in outline, their diameter radially 60-110g,
tangentially 50-1004; late wood pores evenly distributed, number per square
mm. 40-60; length of the vessel segments 180-300., their perforation
simple. Wood fibers 14-18 ¢ in diameter, length 700-1,500;, wall 1-21 in
early wood, in late wood 2}-4 4 thick; on the inner surface of the wall with
spiral thickenings. Wood parenchyma paratracheal, in short metatracheal
bands and also scattered. Pith rays nearly homogeneous, up to 8 cells wide,
40 cells high.
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Euphorbiaceee.
Ring-porous ; witﬁ simple perforn.tidn ./ {11/ VL B
Diffuse-porous; ,, scalariform » B )

Number of pores per square mm. 280-400 theu' dmmeter 20—32 i with
very many bordered pits where the vessels are in contact with each other. . Bumus.
(1) {Number of pores per square mm. 75-95, their diameter 30-80 u ; with scala-
' riform bordered pits where the vessels are in contact with ea.ch other
N i ee ee e et e ee ee e e e e e oo e oo Daphmiphyllum.

102. Buxus japonica MurLL.  Tsuge.

A small ever-green tree up to 30 em. in diameter, 10 meters in height. In
large tree, heart-wood marked off from sap-wood; sap-wood light yellowish, heart-
wood dark yellowish brown; wood close-grained, hard and heavy, difficult to
split, works up smoothly, with slight silky luster; specific gravity 0.70.

Growth rings defined by thick-walled fibers. Pores evenly distributed,
number per square mm. 280-400, usually solitary, they are oval or round in
outline, their diameter 20-32; length of the vessel segments 350-750, their
perforation scalariform, cross bars 5-15; side walls 3-33 ¢ thick; with very
many bordered pits where the vessels are in contact with each other, the
bordered pits being arranged like the cells of a honey comb with a diameter
of about 4-5.. Wood fibers with narrow cavities, 12-16¢ in diameter, length
600-1,100, wall 4-54 thick. Wood parenchyma scattered, occasionally more
or less gathering in short metatracheal bands. Pith rays heterogeneous; 1-3
fibers distant from each other, in two modifications : uniseriate rays 3-9 cells
high, cells upright ; polyseriate rays 2 or 3 cells wide, 7-18 cells high, some-
times two rays connecting vertically, always flanked by many upright uni-

seriate ray cells.

103. Daphniphyllum glaucescens Br.  Hime-yuzuriha.

A small ever-green tree up to 30 cm. in diameter, 10 meters in height.
Without clear colour demarcation between sap and heart-wood ; wood yellow-
ish gray, close-grained ; specific gravity 0.66.

Pith lamellated. Pores evenly distributed, number per square ram. 75~
95, usually solitary ; they are oval, elliptic, more or less polygonal in outline,
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their diamebter radially 40-80y, tangentially 30-60.; length of the vessel
segments 800-1,300/, end walls slanting, their perforation scalariform, cross
bars 22-90, side walls 24 thick; with scalariform bordered pits where the
vessels are in contact with'each other. Wood fibers 20-24 12 in diameter, length
800-1,800, wall 2-3 4 in early wood, in late wood 8-4 4 thick. Wood paren-
chyma in short metatracheal bands and scattered ; metatracheal bands one cell

wide, irregularly arranged. Pith rays heterogeneous, 1-3 fibers distant from
each other, 1-4 cells wide, 3-18 cells high.

104. Mallotus japonicus MurLL. ArG.  Akame-gashiwa. Pl VI
Fig. 32.

A deciduous tree up to 30 cm. in diameter. Without heart-wood, growth
rings distinet ; wood light yellowish brown, light and soff, easy to split;
specific gravity 0.59.

Ring-porous ; early wood pores 3-6 rows deep and rather abruptly diminish-
ing in number and size in late wood, solitary or in groups, the former are
oval or elliptic in outline, their diameter radially 120-220y, tangentially
100-200, side walls 3-by, common boundary walls of two vessels 5-7
thick ; late wood pores are distributed radially, solitary or connected radially,
their diameter 60-120y, side walls 7-84, common boundary walls of two
vessels 8-10p thick; length of the vessel segments 400-750y, end walls
horizontal or slanting, their perforation simple; with very many bordered pits
where the vessels are in contact with each other, the diameter of border
being about 8-9u Wood fibers arranged radially, their diameter 20-25,
length 850-1,200p, wall 1-24 in early wood, in late wood 2-21 thick.
‘Wood parénchyma. metatracheal, paratracheal and scattered; metatracheal
bands one cell wide, rather irregularly distributed. Pith rays heterogenecus,
1-3 fibers distant from each other, unigeriate, height variable ; cclls sometimes

with crystals of caleium oxalate.

Urticaceee.

DiffuSe-porous .. .. .. .1 ae ee e e e e e e e e e e W1
RinG-POTOUS .. .. .. ci e e e e e e e e e e e e (2
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{Wood parenchyma terminal, paratracheal and also scattered; paratrachenl
1

( parenchyma often connecting in tangential lines .. .. .. .. .. Aphananthe,
‘Wood parenchyma paratracheal, metatracheal and also scattered .. .. .. Ficus.
@ { Pith rays heterogeneous e e N )]
Pith rays homogeneous or nearly homogeneous P N €3]

pores are usually connected in circular or tangential groups; paratracheal
parenchyma conspicuous .. .. e .. Celtis.
Early wood pores gradually dlm:umshmfy in size in lnte xwood where the

Early wood pores abruptly diminishing in size in late vsood wherc the
3
pores are generally solitary; paratracheal parenchyma not comspicuous.

. Morus.

tially ; pith rays nearly homogeneous, 1-8 cells wide; tangential diameter

of ray cells up to18pu .. .. T Zelkova.
Heart-wood does not contain ﬁnvone Lnte wood pores generally connecting

dingonally or tangentially; pith rays homogenecous, up to 6 cells wide;

1}1@&1{“ vod contains flavone. Tate wood pores generally connecting tangen-
tangentinl dinmeter of ray cells less than 12, .. .. .. .. .. .. ..Ubnus.

105. Aphananthe aspera Pranxca.  Muku-no-ki. PL VI. TFig. 33

A large deciduous tree up to 100 ecm. in diameter, 20 meters in height.
Sap-wood light yellowish, heart-wood yellowish brown; wavy tangential lines
of soft tissue conspicuous on cross section ; wood coarse-grained, strong, toughl
hard and heavy, difficult to split; specific gravity 0.84.

Pores evenly distributed,” but more numerous and larger in early wood
and gradually diminishing in number and size through the intermediate to
the late wood, number per square mm. 3-7, solitary of in groups, in the
latter case 2 or 3 connected mostly in radial divection; solitary pores are
elliptic or oval in outline, their diameter 120-200: ; end walls of vessels horizonta,
or slanting, their perforation simple ; side walls 5-7 4, common boundary walls of
two vessels 6-10y thick ; with very many bordered pits where the vessels are
in contact with each other, the bordered pits being arranged like the cells of a
honey comb with a diameter of about 8. Wood fibers irregularly arranged,
12164 in diameter, length 650-1,4004, wall 24 thick. Wood parenchyma
metatracheal (also terminal), paratracheal and also scattered among fibers ;
metatracheal bands variably distanced from each other, 8-10 cells wide, radially
arranged in regular or wavy tangential direction ; paratracheal parenchyma 1-5

cells wide. Pith rays heterogeneous, mostly of procumbent ray cells, 2-10 fibers

1) This species is usually grouped with the ring-porous type.
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distant from each other, 1-6 cells wide, 3-40, mostly 10-30 cells high; cells
with brown substance, sometimes flanked by a few upright uniseriate ray

cells.

106. Celtis sinensis PEers.  Ehnoki.

A large deciduous tree up to 100 cm. in diameter. Heart-wood not clearly
marked off from sap-wood, growth rings distinet; wood light yellowish gray,
difficult to split, fairly hard but brittle, liable to decay ; specific gravity 0.70.

Ring-porous ; early wood pores one or two rows deep, tyloses sometimes
present, solitary sometimes connected; solitary pores are oval or round in
outline, their diameter 150-2507; length of the vessel segments 180-280,
end walls horizontal or slanting, their perforation simple; late wood consists
mainly of tracheid-vessels and tracheids, their pores gradually diminishing in
size toward the peripheries of the growth rings, mostly connected in circular
groups or in short tangential bands ; on the inner surface of the wall of tracheid-
vessels with spiral thickenings; with very many bordered pits where the
vessels are in contact with each other, the bordered pits being angular in out
line by mutual contact, their diameter about 8-9p. Tracheids 180-250,: long ;
on the inner surface of the wall with spiral thickenings. Wood fibers
irregularly arranged, 14-164 in diameter, length 750-1,300p, wall 11-21 .
thick. Wood parenchyma paratracheal, terminal and also scattered. Pith

rays heterogeneous, 1-10 cells wide, up to 75 cells high.

107. Ficus Wightiana WarL. var. japonica Miq.  Ako.

An ever-green tree, bub old leaves fall once a year. Wood dark grayish,
coarse-grained, light and soft; specific gravity 0.45.

Pores evenly distributed, number per square mm. 2-4, usually solitary
sometimes 2 or 3 connected in radial dirvection; solitary pores are oval or
elliptic in outline, their diameter radially 120-260y, tangentially 110-220/;
length of the vessel segments 200-350p, end walls horizontal or slanting, their
perforation simple ; side walls 3-4,, common boundary walls of two vessels
. 4-Tp thick. Wood fibers septate, 20-30. in diameter, length 700-1,500

wall 3-31u thick. Wood parenchyma metatracheal, paratracheal and also
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scattered ; metatracheal bands conspicuous on cross section, 8-20 cells wide in
radial direction. Pith rays heterogeneous, 1-6 cells wide, up to 30 cells
high.

108. Ficus retusa LiINN. var. nitida Miq. Gazumaru.

A large ever-green tree. 'Wood yellowish gray.

Pores evenly distributed, number per square mm. 1-3, usually solitary,
oval or elliptic in outline, their diameter radially 120-220p, tangentially 100-
2004, length of the vessel segments 200-350.  Wood fibers sometimes septate,
18-25, in diameter, length 750-1,700s, wall 2-3p thick. Metatracheal
parenchyma 10-20 cells wide in radial dirvection. PTith rays heterogeneous,
1-9 cells wide, up to 40 cells high.

109. Morus bombycis Komz.  Ywna-guwa.

A large deciduous tree. Sap-wood light yellowish, heart-wood yellowish
brown; growth rings distinet; lustrous when planed; fairly hard, easy to
work.

Ring-porous ; tyloses present; early wood pores not clearly differentiated
from Iate wood pores, the transition of their size gradual; number of pores
per square mm. 8-30 in early wood, in late wood B80-50; eurly wood pores
usually solitary, late wood pores connected radially or in cireular groups, solitary
pores are elliptic or oval in outline, their diameter up to 2504 ; length of
the vessel segments 150-320y, end walls horizontal or slanting, their per-
foration simple; with spiral thickenings on the inner surface of the wall
of small vessels; with very many bordered pits where the vessels are in con-
tact with each other, the bordered pits angular in outline by mutual contact,
their diameter being about 9-11p  Wood fibers irvegularly manged, 14-16 ¢
in diameter, length 800-1,900p, wall 2-3p thick. Wood parenchyma para-
tracheal and scattered. Pith rays heterogeneous, 5-15 fibers distant from
each other, 1-6 cells wide, up to 45 cells high; cells sometimes with crystals

of calcium oxalate.
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110. Ulmus Sieboldii Dav.  Adki-nire.

A large deciduous tree up to 60 em. in diameter. Sap-wood light brown,
heart-wood reddish brown; wood hard, heavy, difficult to split; specific gravity
0.76.

Ring-porous; early wood pores 3-5 rows deep, gradually diminishing
in size in late wood where they are very often connected in circular groups,

_number per square mm. 13-30, solitary pores are round or oval in outline,
their diameter 70-2004; length of the vessel segments 150-300:; with spiral
thickenings on the inner surface of the wall of small vessels. Tracheids
170-220 long, with spiarls on the wall. Wood fibers 12-154 in diameter,
length 600-1,000, wall 2-3 4 thick. Pith rays homogeneons, 1-6 cells wide,
ap to 40 cells high, cells with dark reddish substance.

111. Ulmus japonica SareENt  Kobu-nire. Tl VI. Tig. 34

A large deciduous tree.

Ring-porous ; early wood pores one or two rows deep, mostly solitary,
oval, round or depressed in radial direction, their diameter 170-250/; late
wood pores generally connected in circular groups sometimes in short tangential
bands ; length of the vessel segments 180-300y, end walls horizontal or slan-
ting, their perforation simple; on the inner surface of the wall of small vessels
with spiral thickenings. Tracheids present mostly together with vessels, length
200-300/:; with spirals on the inner surface of the wall. Wood fibers
irregularly arranged, their diameter 14-164, length 800-1,500p, wall 2-3u
thick. Wood parenchyma terminal sometimes partly paratracheal and also
scattered. Pith rays homogeneous, 1-6 cells wide, up to 30 cells high, cells

with dark reddish substance.

112. Ulmus laciniata Meyr  Ohyi-nire. PL VI Tig. 35.

A large deciduous tree. Sap-wood yellowish, heart-wood light brown;
growth rings distinct; wood close-grained, tough, difficult to split; specific

gravity 0.58.
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Ring-porous ; early wood pores 2-4 rows deep, solitary or 2 connected,
oval or elliptic in outline, their diameter radially 200-300 s, tangentially 180- .
2501 ; late wood pores arranged in circular groups, or in tangential or
diagonal bands; length of the vessel segments 170-320x; on the inner surface
of the wall of small vessels with spiral thickenings. Wood fibers irregularly
arranged, 14-164 in diameter, length 900-1,700y, wall 21-3%u thick. Pith
rays homogeneous, 1-5 cells wide, up to 45 cells high, cells with dark

reddish substance.

113. 2Zelkova acuminata Praxcr.  Keyaki. PL VI. TFig. 36.

A large deciduous tree up to 180 cm. in diameter, 30 meters in height.
With clear colour demarcation between sap and heart-wood; growth rings
distinet ; sap-wood yellowish white, heart-wood yellowish brown ; wood moder-
;Ltely hard and heavy, easy to split, strong, tough, elastic, not liable to warp
or check, rather coarse-grained but works smoothly, takes a fine luster when
polished, durable; specific gravity 0.41.

Ring-porous ; early wood pores one sometimes two rows deep, usually
solitary, round to oval in outline, their diameter 200-400.:; length of the
vessel segments 180-240y, their perforation simple, side walls 4-8 thick;
late wood pores abruptly diminish in size, connected in tangential bands, each
band 1-8 rows deep, diameter of pores 50~100y; length of the vessel segments
200-350/:; on the inner surface of the wall with spiral thickenings; with
very many bordered pits where the vessels are in contact with each other, the
diameter of border being 10p. Tracheids 200-250. long, on the inner surface
of the wall with spiral thickenings. Wood fibers irregularly arranged, 3-to
T-sided in cross section, 12-164 in diameter, length 1,100-2,000, wall 3-5p
thick. 'Wood parenchyma paratracheal and also scattered among fibers, (since
pores are arranged in tangential direction, paratracheal parenchyma naturally
uniting into metatracheal bands). Pith rays nearly homogeneous, mostly of
procumbent cells, 5-20 fibers distant from each other, 1-8, mostly 3-6 cells
wide, 15-50 cells high; upright marginal ray cells usually large and contain

crystals of calcium oxalate.
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Juglandeee.

Diffuse-porous .. .. .. .. .. .. oo o0 e e e e e e e e D)

Ring-porous .. .. .. .. .. .. o .. oo .o .. Platycarya.
Pith lamellated ; number of pores per square mm. 4-7, their diameter up

1 to 250 u; pith rays 1-4 cells wide .. .. .. .. .. .. . Juglans.
Pith solid; number of pores per square mm. 45-60, their diameter up

to 120 4 ; pith rays uniseriate .. .. .. .. .. .. .. .. .. Plerocarya.

114. Juglans Sieboldiana Maxiu. Oni-gurume.  PL VIL. Fig. 37.

A large deciduous tree up to. 100 cm. in diameter, 20 meters in height.
Sap-wood grayish white, heart-wood reddish brown or dark brown; growth
rings fairly distinet; wood moderately hard, does warp nor check ; specific
gravity 0.60.

Pith lamellated. Pores evenly distributed, number per square mm. 4-7,
solitary or in groups, in the latter case 2-5 connected always radially ; solitary
pores are oval or ellpitic in outline, their radial diameter radially 120-250 4,
tangentially 100-200; length of the vessel segments 460-600/, end walls
horizontal or slanting, their perforation simplé ; side walls 3 thick ; with very
many bordered pits where the vessels are in contact with each other, the
bordered pits being arranged like the cells of a honey comb with a diameter of
about 9-12,.  Wood fibers sometimes septate, 22-30 in diameter, length 800-
1,750, wall 2-3 ¢ in early wood, in late wood 3-4 4 thick. 'Wood parenchyma
metatracheal, partly paratracheal and also scattered among fibers ; metatracheal
bands more numerous in late wood, one cell wide in radial dirvection, variably
distanced from each other. Pith rays homogeneous, 3-8 fibers distant from

each other, 1-4 cells wide, 3-40 cells high, cells with brown substance.

115. Platycarya strobilacea S. et Z.  Nobu-no-ki.

A large deciduous tree up to 60cm. in diameter. Sap-wood yellowish
white, heart-wood yellowish brown; wood coarse-grained, moderately hard;
specific gravity 0.72.

Ring-porous ; early wood pores 1-3 rows deep, oval or round in outline,
their diameter 70-140 s, length of the vessel segments 200-400p; late wood
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pores arranged diagonally, length of the vessel segments 250-450 1, perforation
simple ; on the inner surface of the wall with spiral thickenings. Wood fibers
14-16 in diameter, length 600-1,1004, wall 3. thick. Wood parenchyma
metatracheal, - paratracheal and also scattered ; metatracheal bands 1-3 cells

wide radially. Pith rays homogeneous, 1-6 cells wide, up to 40 cells high.

116. Pterocarya rhoifolia S. et Z.  Sawa-gurumi. TPl VIL. Fig. 38.

A large deciduous tree up to 100 cm. in diameter, 25 meters in height;
without heart-wood ; growth rings fairly distinct; wood yellowish white, light
and soft, not liable to warp nor split; specific gravity 0.41.

Growth rings clearly defined. Pores evenly distributed, number par square
mm. 45-60, solitary or in groups, in the latter case 2-4 connected mostly in
radial direction ; solitary pores are elliptic or oval in outline, their diamcter
radially 60-120, tangentially 50-1004; end walls horizontal or slanting, their
perforation simple ; side walls 24 thick ; with very many bordered pits where
the vessels are in contact with each other, the bordered pits being arranged
like the cells of a honey comb with a diameter of about 8-10x Wood fibers
20-30. in diameter, length 700-800, wall 11-2¢ in carly wood, in late wood
2-21 1 thick. Wood parenchyma scarce. Pith rays homogenecous, 1-5 fibers

distant from each other, uniseriate, 2-15 cells high.

Myricaceee.

117. Myrica rubra S. et Z.  Yama-momo.

An ever-green tree up to 60 cm. in diameter, 13 meters in height. Sap-
wood yellowish brown, heart-wood dark reddish, close-grained, hard, difficult
to split; wood contains flavone ; specific gravity 0.52.

Pores evenly distributed, number per square mm. 45-60, usually solitary,
they are polygonal in outline, their diameter radially 50-90, tangentially
40-80; length of the vessel segments 350-950., end walls slanting, their
perforation scalariform, cross bars 1-11; side walls 2 thick. Tracheid-fibers

15-20 4 in diameter, length 950-1,800p, wall 3-5u thick; with very many
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slit-like semi-bordered pits where they are in contact with each other. Wood
parenchyma in short metatracheal bands and scattered; metatracheal bands
2-5 connected tangentially, irregularly distanced from each other, one cell wide
radially ; chambered parenchyma cells present in great number, with crystals
of calcium oxalate. Pith rays heterogeneous, 1-3 fibers distant from each
other, 1-4 cells wide, 5-28 cells high; polyseriate rays sometimes flanked by

few upright uniseriate ray cells; cells with brown substance.

Cupuliferee.

Perforation of vessels always scalariform.. .. .. .. .. .. .. .. .. .. ..(1)

Perforation of vessels always simple, or sometimes simple sometimes secalari-

05 ¢ PN ¢
Pores armnf*ed more or Iebs in radm] direction; pith rays usually uni-

(1){ seriate .., .. P 1 L (8
Pores evenly dlstnbuud pith rays 1-4 cells wide .. .. .. .. .. ..Beule
Perforation of vessels always simple.. .. .. .. .. .. RN )

(2) {Perfomﬂon of vessels sometimes simple sometimes smlamform g“ %melt.-

sealariform ’) .. .. . e ee ae e e ee(d)
{Plth rays of two kinds; brond TAYS and umqeuwte rays present (] asaniq), Quercus.
Pith rays of one kind; uniseriate or 1-3 cells wide .. .. .. .. .. .. ..(3
Pores arranged radially; terminal parenchyma present; componnd rays up

to 6 cells wide .. .. .. . . . ... .. Curpinus.
Pores evenly distributed ; termma,l p-uen()hym.m abwenl ; lnoml rays more than

12 cells wide P & (27 A
Ring-porous ; pith rays umiseriate .. .. .. .. .. .. .. .. .. Castancns.
{Diffuse-porous; pith rays 1-3 cells wide.. .. .. .. .. .. o .. .. Ostrya

118. Alnus japonica S. et Z.  Hannoli.

A large deciduous tree up to 60 cm. in diameter, 15 meters in height.

Without heart wood ; growth rings distinet; wood yellowish white when
fresh, turning darker on exposure, close-grained, moderately Lard; specific
gravity 0.59. '

Early wood sharply defined from. late wood, the latter 3-5 cells wide,
radially flattened in cross section. TPores. distributed radially, number per
square mm. 50-60, usually in groups sometimes solitary, in the former case
2 or more connected mostly in radial direction ; solitary pores are round, oval

or elliptic somewhat polygonal in outline, their diameter 50-1004; length of
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the vessel segments 650-1,50y, end walls slanting, their perforation scalari-
form, cross bars 15-30; side walls 2-3p, common boundary walls of two
vessels 3y thick; with very many bordered pits where the vessels are in
contact with each other, the bordered pits being arranged like the cells of
a honey comb with a diameter of about 7. Tracheids 550-1,000. long.
Wood fibers often septate, their diameter 20-28x in early wood, length
800-1,700y, wall 2-3p in early wood, in late wood 3-4p thick. Wood
parenchyma scattered among fibers. Pith rays homogeneous, 1-3 fibers
distant from each other, uniseriate rarely biserinte ; compound rays present,

3-20 cells high; cells with brown substance, wall 2-3p thick.

119. Alnus tinectoria SARGENT Yama-hannoki. Pl VIL
Fig. 39.

A large tree up to 70cm. in diameter, 20 meters in height. Sap-wood
narrow, grayish white, heart-wood light rosy brown.

Pores distributed radially, number psr square mm. 60-100, usually in
groups sometimes solitary, in the former case 2-15 connected radially ; soliatry
pores are oval or elliptic in outline, their diameter 50-100p; length of the
vessel segments 600-900, their perforation scalariform, cross bars 20-30 ; side
walls 2 thick ; with very many bordered pits where the veseels are in contact
with each other, the diameter of border being about 7-8y. Wood fibers 20~
25p in diameter, length 850-1,400y, wall 2-3 4 thick in early wood. Wood
parenchyma scattered, sometimes distributed tangentially near the peripheries
of growth rings. Pith rays homogeneous, uniseriate, 3-30 cells high, cells

with brown substance.

120. Alnus Maximowiczii Carr.  Miyama-lhannoki.

A larg> deciduous tree up to 30 cm. in diameter.

Number of pores per square mm. 120-160, mostly connected in radial
groups, solitary pores somewhat polygonal in outline, their diameter radially
35-65y, tangentially 30-60.; length of the vessel segments 500-700 s, their
perforation scalariform, cross bars 25-40; with very many bordered pits where

the vsssels are in contact with each other, the bordsred pits arranged in
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horizontal rows, the diameter being about 4-5x Wood fibers 16-184 in
diameter, length 500-9004 wall 2-214 thick. Wood parenchyms more or
less terminal and scattered among fibers. Pith rays homogeneous, unigeriate,
cells, with brown substance.

Alnus hirgsuta Turcz. Heyama-hannoki. Pores arranged more or less in radial direction,
number per square mm. 80-100, their diameter up to 100y, their perforation scalariform. Wood
fibers 22-32x in diameter, length 1,000-1,7000x, wall 3 g thick. Pith rays homogeneous, uni-
seriate.

121. Betula Maximowicziana ReL. Swlada-komba. Pl VII
Fig. 40.

A large deciduous tree up to 60cm. in diameter, 20 meters in height.
Without heart-wood, growth rings fairly distinct; wood yellowish white, rather
close-grained, moderately hard and heavy ; specific gravity 0.69.

Pores evenly distributed, number per square mm. 18-28, solitary or in
groups, in the latter case 2 or more connected mostly in radial direction ;
golitary pores are round, oval or elliptic in outline, their diameter radially
100-200p, tangentially 70-150.; length of the vessel segments 750-1,300y,
end walls slanting, their perforation scalariform, cross bars 4-7; side walls
24, common boundary walls of two vessels 4 thick ; with very many bordered
pits where the vessels are in contact with each other, the bordered pits
being arranged like the cells of a honey comb with a diameter of about
3-4p. Tracheids 900-1,100p long. Wood fibers 20-254 in diameter, length
1,000-2,3004, wall 3-44 thick. Wood parenchyma terminal and also
scattered among fibers. Pith rays homogeneous, 2-6 fibers distant from
each other, 1-4 cells wide, 3-22 cells high; cells with brown substance ; wall
of cells 3p thick.

122. Betula japonica Siep.  Shira-kamba.
A large deciduous tree up to 60 cm. in diameter, 20 meters in height.

Pores evenly distributed, number per square mm. 14-17, solitary some-
times 24 connected mostly in radial direction, solitary pores are round, oval
or elliptic in outline, their diameter radially 100-200s, tangentially 80-150;

their perforation scalariform, cross bars 4-11; side walls 2-3 4, common boun-
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dary walls of two vessels 3-44 thick; with very many bordered pits where
the vessels are in contact with each other, the bordered pits being arranged
like the cells of a honey comb with a diameter of about 3—47. Wood fibers
20-25¢ in diameter, length 900-1,800, wall 3-4 . thick. Wood parenchyma
terminal and also scattered among fibers, in the latter case sometimes 2 or
more connected tangentially. Pith rays homogeneous, 1-4 cells wide, 3-20

cells high; cells with brown substance, wall of cells 2y thick.

123. Betula grossa S. et Z,  Mizume.

A deciduous tree up to 60 cm. in diameter, 20 meters in height. Growth
rings indistinct to unaided eye; sap-wood white, heart-wood light rosy brown,
very hard, heavy, close-grained, difficult to split; specific gravity 0.80.

Pores evenly distributed, number per square mm. 10-15, solitary or in
groups, in the latter case 2 or more connected in radial direction, solitary
pores are oval or elliptic in outline, their diameter radially 90-180, tangen-
tially 80-130/:; length of the vessel segment 903-1,2004, their perforation
scalariform, cross bars 7-13. Tracheids 900-1,100 long. Wood fibers 24—
28y in diameter, length 1,000-2,100s, wall 8-4, thick. Wood parenchyma
terminal and also scattered, in the latter case 2 or 3 cells connected tangentially.
Pith rays nearly homogeneous, 1-6 fibers distant from each other, 1-4 cells

wide, 2-30 cells high ; cells with brown substance.

124. Betula ulmifolia S. et Z. Yoguso—minebar-i.

Wood quite similar to B. grossc.

Pores evenly distributed, number psr square mm, 14-18, solitary pores
are oval or elliptic in outline, their diameter radially 90-180s, tangentially
60-1204; length of the vessel segments 750-1,600p, their perforation scalari-
form, cross bars 8-16. Tracheids 1,100-1,300z long. Wood fibers 20-25 u
in diameter, length 1,400-2,6004, wall 4-64 thick. Wood parenchyma
terminal and scatterd. =Pith rays nearly homogeneous, 1-4 cells wide, 5-25
cells high.
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125. Betula Schmidtii Recer.  Ono-ore.

A deciduous tree up to 70cm. in diameter. Sap-wood yellowish white,
heart-wood dark reddish brown; wood very hard, very close-grained ; specific
gravity 0.95.

Pores evenly distributed, number per square mm. 14-21, tyloses present;
solitary sometimes connected radially, solitary pores are oval in outline, their
diameter radially 70-150 4, tangentially 60-120.; length of the vessel segments
600-1,500 #, end walls slanting, their perforation scalariform, cross bars 3-9;
with very many bordered pits where the vessels are in contact with each other,
the diameter of border being about 3. Tracheids 750-1,200. long, on the
inner surface of the wall with spiral thickenings. Wood fibers 14-16x in
diameter, length 950-2,100p, wall 4-5, thick. Wood parenchyma terminal

and scattered. Pith rays homogeneous, 1-4 cells wide, up to 30 cells high.

126. Carpinus yedoensis Max.  Inu-skide. Pl VIL. Fig. 41.

A deciduous tree up to 60 em. in diameter, 13 meters in height. Growth
rings sineous ; without clear colour demarcation between sap and heart-wood ;
wood grayish or yellowish white ; specific gravity 0.73.

Pores arranged radially, number per square mm. 10-25, solitary or in
groups, in the latter case 2 or more connected radially, solitary pores are oval
or elliptic in outline, their diameter radially 70-140p, tangentially 60-120.;
length of the vessel segments 750-1,1004, their perforation simple. Wood
fibers 20-25; in diameter, length 1,200-2,400z, wall 2-3p thick. Wood
parenchyma terminal, metatracheal and also scattered. Pith rays nearly

homogeneous, compound rays 2-6 cells wide.

127. Carpinus japonica Br.  Kuma-shide.

A deciduous tree up to 40 cm. in diameter.

Pores arranged radially, number per square mm. 20-35, mostly connected
radially, solitary pores are oval or elliptic in outline, their diameter radially
65-130 , tangentially 50-90; length of the vessel segments 500-1,200 y, their
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perforation sealariform, cross bars 2-6. Wood fibers 14-18, in diameter,
length 800-1,6004, wall 2-3 thick.

128. Carpinus laxiflora Br.  dka-shide.

A deciduous tree up to 40cm. in diameter. Growth rings undulating,
wood grayish white.

Pores distributed radially, number per square mm. 20-30, solitary or
2-6 connected in radial direction, solitary pores are oval or elliptic in out-
line, their diameter radially 60-120p, tangentially 50-100/; length of the
vessel segments 550-900, their perforation scalariform, cross bars 3-7; side
walls 2-8y, common boundary walls of two vessels 3u thick; on the inner
surface of the wall with fine striations; with very many bordered pits where
the vessels are in conatet with each other, the bordered pits being arranged
like the cells of a honey comb with a diameter of about 7-8..  Wood fibers
14-16 ¢ in diameter, length 600-1,500p, wall 3y thick. Wood parenchyma
terminal, metatracheal and also scattered; metatracheal bands irregularly
distanced, often sineous, one sometimes two cells wide in radial direction,
Pith rays heterogeneous, only marginal cells upright; in two modifications :

uniseriate rays 5-20 cells high, compound rays 2-5 calls wide.

129. Carpinus cordata Br.  Sawa-shiba.

A deciduous tree up to 40 cm. in diameter, 16 meters in height. Growth
rings usually undulating; without clear colour demarcation between sap and
heart-wood ; wood grayish or yellowish white; specific gravity 0.75.

Pores distributed radially, number per square mm, 20-40; mostly in
groups sometimes solitary, in the former case 2-10 connected radially ; solitary
pores are oval or elliptic in outline, their diameter 50-100p; length of the
vessel segments 400-850 4, their perforation scalariform, cross bars 4-14; on
the inner surface of the wall with fine spirals. Wood fibers 14-164 in
diameter, length. 800-1,600y, wall 2-34 thick. Wood parenchyma terminal,
metatracheal and also. scattered. Pith: rays heterogeneous (only marginal cells
upright), compound: rays. 2-5 cells: wide.
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130. Castanea pubinervis Scmx. Kuvi. Pl VIL Tig. 42.

A large deciduous tree up to 70 em. in diameter. Sap-wood narrow, light
brown, heart-wood dark brown; growth rings distinet ; wood hard, elastic, easy
to spilt, very durable especially under ground ; specific gravity 0.59.

Ring-porous; early wood pores 1-4 rows deep, usually solitary, they
are oval or elliptic in outline, their diameter radially 250-500p, tangentially
200-3804; length of the vessel segments 400-800y, end walls horizontal
or slightly slanting, their perforation simple; side walls 3-4p thick; late
wood pores abruptly diminish in size, often in fan-like groups, their diameter
80-130p, usually plugged with dark reddish substance. Tracheids 600-1,000 s
long. Wood fibers arranged radially, 16-18s in diameter, filled with dark
reddish substance, length 800-1,300 4, wall 2-3 4 thick. Wood parenchyma
rather scarce; metatracheal bands one cell wide, irregularly arranged, celles
with dark substance. Pith rays nearly homogeneous, broad rays absent,

uniseriate, 3-20 cells high, cells with dark reddish substance.

Fagus Lixx.

Number of pores per square mm. 80-100 .. .. .. .. .. .. .. .. F Sieoldi
Number of pores per square mm. 140-200.. .. .. .. .. .. .. .. F japonic.

131. TFagus Sieboldi ExprL. Buna.

A large deciduous tree up to 150 cm. in diameter, 30 meters in height.

Growth rings distinet ; without clear colour demarcation between sap and
heart-wood ; wood light rosy when fresh, turning to reddish brown; hard and
heavy, with conspicuous silver-grain on radial surface; specific gravity 0.60.

Late wood recognized by tangential flattening of the outermost rows of
fibers. Pores evenly distributed but somewhat more numerous and larger in
early wood and gradually diminigshing in number and size in late wood;
number per square mm. 80-100, solitary sometimes in groups, in the latter
case 2 or more connected radially sometimes diagonally, solitary pores are
oval or elliptic in outline, their diameter radially 50-100s, tangentially 40-
TOp; length of the vessel segments 300-700p, end wall slanting, their per-
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foration scalariform or simple, in the former case cross bars 10-30; side walls 24,
commorn boundary walls of two vessels 2 thick ; with very many bordered pits
where the vessels are in contact with each other. Tracheids 700-750/ long.
Wood fibers 12-16 4 in diameter, length 750-1,550 41, wall 3-4 ¢ thick. Wood
parenchyma scattered sometimes 2 or 3 connected tangentially. Pith rays
heterogeneous, only marginal cells upright; broad rays fairly numerous, non-
aggregate, 15-20 cells wide, 1.0-2.5 mm. in height; intermediate rays 1-6
cells wide, 10-50 (1.0 mm.) cells high.

132. Fagus japonica Max.  Inu-buna.

A small deciduous tree.

Early wood pores are larger and more numerous than those of late wood,
number per square mm. 140--200 ; solitary sometimes grouped, oval or elliptic
in outline, their diameter radially 40-804, tangentially 30-604, length of the
vessel segments 400-650y, their perforation simple or scalariform. Wood
fibers 12-144 in diameter, length 650-1,500p, wall 21-83x thick. Wood
parenchyma in short metatracheal bands and scattered; metatracheal bands
one cell wide in radial direction. Pith rays heterogeneous, mostly of procum-

bent ray cells, up to 1.2 mm. high.

133. Ostrya japonica Sarcext. Adsada. PL VIIL. Fig. 43.

A large deciduous tree up to 60cm. in diameter, 15 meters in height.
Sap-wood rosy yellow, heart-wood reddish brown ; close-grained, moderately
hard and heavy ; specific gravity 0.65.

Pores distributed radially and larger in early wood, number per square
mm. 15-40; solitary or in groups, in the latter case 2-7 connected always
radially, solitary pores are oval or elliptic in outline, their diameter radially
80-170p, tangentially 60-120.; length of the vessel segments 490-1,000g,
end walls horizontal or slanting, their perforation simple ; side walls 3y thick ;
on the inner surface of the wall sometimes with spiral thickenings; with very
many bordered pits where the vessels are in contact with each other, the bordered
pits being arranged like the cells of a honey comb with a diameter of about
9-11p. Tracheids 700-1,100  long. Wood fibers 20-25y in diameter, length
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950-2,1004, wall 4 4 in early wood, in late wood 4-5. thick. Wood paren-
chyma metatracheal and scattered among fibers; metatracheal bands more
numerous in late wood, irregularly arranged, one cell wide in radial direction.
Pith rays homogeneous; 1-4 fibers distant from each other, 1-3 cells wide,

10-60 cells high, often two or more rays connecting vertically.

134. Pasania cuspidata Ornsr.  Shii-no-ki.

A large ever-green tree up to 150 em. in diameter. Mostly without
heart-wood ; wood light yellowish or whitish, moderately hard and heavy,
coarse-grained, liable to decay ; specific gravity 0.52.

Pores in irregular radial rows; early wood pores are large and gradually
diminishing in size through the intermediate to the late wood, usually solitary,
their diameter radially 200-3004, tangentially 180-2704; late wood pores
are solitary or connected radially, reaching up to the peripheries of growth
rings ; length of the vessel segments 400-800s, end walls horizontal or
slanting, their perforation simple rarely scalariform, their cross bars then 3
or 4. Wood fibers 20-25 4 in diameter, length 800-1,500z, wall 3-4/+ thick.
Wood parenchyma metatracheal and scattered; metatracheal bands one cell
wide, irregularly distributed; chambered parenchym cells present, with
crystals of calcium oxalate. Pith rays homogeneous, uniseriate; broad rays

usually absent sometimes present, if present irregularly distributed.

135. Quercus gilva Br.  Ickii-gashi.

A large ever-green tree up to 150 cm. in diameter, 30 meters in height.
Sap-wood usually merging into darker heart-wood; heart-wood dark reddish
brown ; straight-grained, strong, elastic, easy to split; spacific gravity 0.86.

Growth rings defined by terminal parenchyma. Pores distributed
radially, uumber per square mm. 4-8, mostly solitary, oval, round or elliptic
in outline, their diameter 100200/ ; length of the vessel segments 650-850
end walls horizontal or slanting, their perforation simple; side walls 4-6
thick. Tracheids present mostly near vessels; with many bordered pits with
slit-like aperture where they are in contact with each other, the diameter of
border being 7-8,,  Wood fibers 12-15 2 in diameter, length 1,000-2,000 11, wall
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3-4, thick. Wood parenchyma metatracheal also terminal and scattered ;
metatracheal bands 3-30 fibers distant from each other, 1-3 cells wide in
radial direction. Pith rays homogeneous, in two modifications : uniseriate rays
present in great number, 1-3 fibers distant from each other, 1-23 cells high;
polyseriate or large rays up to 20 cells wide, height variable, often trans-

versed by fibers; ray cells with brown substance.

136. Querous serrata THUNB.  Kunugi.

A deciduous tree up to 60em. in diameter, 15 meters in height. Sap-
wood grayish white, heart-wood dark brown; easy to split, the best timber
for fire-wood ; specific gravity: 0.90.

Ring-porous ; early wood pores 1 or 2 rows deep, .usually solitary,
oval or elliptic in outline, their diameter radially 250-450y, tangentially 200~
350.:; late wood pores abruptly diminish in size, arranged more or less
radially, number per square mm. 6-8, tyloses present, their radial diameter
100-180/:; side walls 5-7p thick. Wood fibers with snall cavities, 4-to G-
sided in cross section, 14-164 in diameter, length 900-2,000p, wall 4-5p
thick. Wood parenchyma metatracheal and scattered ; metatracheal bands 1-3
cells wide, irvegularly arranged in tangential sometimes somewhat diagonal

direction. Large pith rays up to 25 cells wide.

137. Quercus variabilis Br.  Abec-mali.

A deciduous tree .up to 60cm. in diameter. Sap-wood grayish white,
heart-wood reddish brown ; specific gravity 0.98.

Ring-porous ; early wood pores 1, sometimes 2 or 3 rows deep, tyloses
present, solitary, round to oval in outline, their diameter 200-300:; late
wood pores gradually diminish in size, arranged in radial rows, number per
square am. 6 or 7. Wood fibers 12-14p in diameter, length 850-1,900,
wall 44 thick. Metatracheal parenchyma 1-4 cells. wide. Large pith rays

up to 30 cells wide, large cells often with crystals of caleinm oxalate.

138. Quercus crispula Br.  Mizu-nara.

A large deciduous tree up to 150 cm. in diameter. Sap-wood wide, light
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yellowish brown, heart-wood dark brown; hard and heavy; wood contains an
exceptional .amount of water in fresh state and is difficult of combustion ;
specific gravity 0.85.

Ring-porous ; early wood pores usually one sometimes two rows deep,
oval or round in outline, their diameter 200-350y; late wood pores abruptly
diminish in size, usually arranged in flame-like groups; length of the vessel
segments 350-600y. Wood fibers 14-164 in diameter, length 800-1,500,
wall 8-4y thick. Fiber-tracheids present. Wood parenchyma metatracheal, in
regular tangential lines, 1-4, mostly 2 or 3 cells wide in radial direction. Pith

rays homogeneous ; primary rays up to 20 cells wide.

139. Quercus dentata TaUNB.  Kashiwca.

A large deciduous tree up to 70 cm. in diameter. Sap-wood wide, yello-
wish brown, heart-wood dark reddish brown ; specific gravity 0.98.

Ring-porous ; early wood pores 2 or 3 rows deep, tyloses present, oval or
elliptic in outline, their diameter radially 200-450p, tangentially 200-350u;
late wood pores abruptly diminish in size, usually arranged in flame-like
groups; length of the vessel segments 350-5504u. Wood fibers with small
" cavities, 14-16 in diameter, length 850-1,400 s, wall 4-5 thick. Metatra-
cheal parenchyma usually one cell wide, rather irregularly arranged. Pith

rays homogeneous, primary rays up to 40 cells wide.

140. Quercus glauca Truns.  Ara-kashi. Pl VIIL. Fig. 44.

An evergieen tree up to 60ecm. in diameter. Sap-wood light brown,
heart-wood dark brown; wood strong and tough ; specific gravity 0.96.

Pores scattered radially sometimes diagonally, number per square mm.
6-12, round in outline, their diameter 100-150, length of the vessel segments
350-600y, side walls 5-8p thick. Wood fibers 12-154 in diameter, length
800-1,600 s, wall 3-4 4 thick. Metatracheal parenchyma in regular tangential
lines, rather conspicuous in cross section, 3-8 fibers distant from each other,
1-3 cells wide in radial direction, diameter of cells 15-254; chambered
parenchyma cells present in great number, always with ecrystals of ecalcium

oxalate. TLarge pith rays up to 50 cells wide (0.8 mm.).
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141. Quercus stenophylla Makivo  Urajiro-gashi. .

An ever-green tree up to 30 cm. in diameter, 10 meters in height. With-
out clear colour demarcation between sap and heart-wood ; wood grayish white ;
specific gravity 0.84.

Pores scattered radially, number per square mm. 5-7, round to oval in
outline, their diameter radially 100-150 4, tangentially 90-1204, length of the
vessel segments 230-500, side walls 5-74 thick. Wood fibers 15-18y in
diameter, length 800-1,400, wall 3 thick. Metatracheal parenchyma rather
irregularly arranged in wavy tangential bands; chambered parenchyma cells
present in fairly great number, with crystals of calcium oxalate. Targe pith

rays up to 25 cells wide; cells with Lrown substance.

142. Quercus aliena Br. O-nera.  PL VIIL Tig. 45.

A deciduous tree up to 60cm. in diameter. Sap-wood light reddish ;
heart-wood dark brown ; specific gravity 0.85.

Ring-porous ; cnrly wood pores 1 sometimes 2 rows deep, round to
oval in outline, their dimmeter 250-4007; late wood pores abruptly diminish
in size, arranged in irregular radial Dands or flame-like groups, smrrounded by
tracheids.  Wood fibers 14-16 # in diameter, length 800-1,500 y, wall 3 4 thick.
Metatracheal parenchyma in irregular tangential lines, 1-3 cells wide in
radial divection, often discontinuous. Large pith rays up to 35 cells wide, cells

with brown substance.

143. Quercus glandulifera Br.  Ao-nara.

A decidnous tree up to 60cem. in dianmeter. Sap-wood grayish white,
heart-wood dark grayish brown ; specific gravity 0.92.

Ring-porous ; early wood pores 1 sometimes 2 or 3 rows deep, round to
oval in outline, their diameter 150-250y:; late wood pores rather abruptly
diminish in size, scattered in Dbroad radial rows. Wood fibers 14-16 in
diameter, length 650-1,150 2, wall 23-3 4 thick. Wood parenchyma metatra-

cheal and scattered ; metatracheal bands 1-3 cells wide, arranged in wavy
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tangential lines, rather irregularly distributed. Large pith rays up to 18
cells wide.

144. Quercus acuta THUNB.  Aka-gasli.

An ever-green tree up to 60cm. in diameter. Without clear colour
demarcation between sap and heart-wood, wood reddish Dbrown; specific
gravity 0.88. |

Pores distributed radially, number per square mm. 4-G; mostly
solitary, round or oval in outline, their diameter 100-200, length of the
vessel segments 400-650y, side walls 5-8 thick. Wood fibers 14-16y in
diameter, length 900-1,500p, wall 3-4 4 thick. Wood parenchyma metatracheal
(also terminal) and scattered among fibers; mctatracheal bands variably
distanced from each other, 1-5, mostly 3-5 cells wide in radial divection,
rather irregularly connected ; chambered parenchyma cells present, with erystals
of calcium oxalate. Pith rays homogeneous ; uniseriate rays 1-5 fibers distant

from each other, 1-25 cell high; large rays up to 15 cells wide.

145. Quercus myrsinefolia Br.  Shira-kasli.

An ever-green tree up to 60 cm. in diawmeter, 20 meters in height. Wood
grayish white or dark grayish; strong and tough ; specific gravity 0.95.

Pores distributed radially, number per square mm. 5-10, mostly solitary,
their diameter 70-150s, length of the vessel segments 200-600y, side walls
5-8p thick. Wood fibers 14-16y in diameter, length 850-1,500 ¢, wall 3-4 .
thick. Wood parenchyma metatracheal and scattered ; metatracheal bands 1-5
cells wide in radial direction, rather irvegularly connected. Large pith rays
up to 20 or more cells wide, 1-4 mm. high; cells sometimes with crystals

of calcium oxalate.

Salicinese.

Pith rays heterogeneous .. .. .. .. .. .t e ee we oo .e oo es ..Saliz
Pith rays homogeneous .. .. .. +¢ ce i er e e ea ee e ae Dopulus.
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146. Populus Sieboldii M1Q.  Yamanarashi. Pl VIII. Fig. 46.

A large deciduous tree up to 70cm. in diameter, 16 meters in height;
grows rapidly. Without heart-wood, wood white, close-grained, light and soft ;
spacific gravity 0.48.

Pores evenly distributed but somewhat diagonally, number per square
mm. 30-50, solitary or in groups, in the latter case 24 connected mostly
in radial direction ; solitary pores are oval or elliptic in outline, their diameter
radially 60-100x, tangentially 50-80p:; length of the vessel segments 450-
850y, end walls horizontal or slanting, their perforation simple; side walls
21, common boundary walls of two vessels 2-3p thick; on the inner surface
of the wall with striations; with very many bordered pits where the vessels
are in contact with each other, the bordered pits being arranged like the
cells of a honey comb with a diameter of about 8-104.  Wood fibers 22-26 4
in diameter, length 850-1,700 s, wall 2-3 ¢ thick. Wood parenchyma terminal

and scattered. Pith rays homogeneous, uniseriate, 5-25 cells high.

147. Populus Maximowiczii Hexry  Doro-yanagi.

A large deciduouns tree.

Pores evenly distributed but somewhat diagonally or radially, number per
square mm. 50-80, solitary or in groups, in the latter case 2 or more con-
nected radially or diagonally; solitary pores are oval or elliptic in outline,
their diameter 50-100,, length of the vessel segments 350-650.; on the
inner surface of the wall with striations. Wood fibers 22-28 4 in diameter,
length 650-1,400p, wall 2-3 thick. Pith rays homogeneous, uniseriate, 5~20

cells high.

148. Salix Caprea Lixy.  Swru-yanagi.

A deciduous tree up to 60 cm. in diameter, 16 meters in height. Sap-wood
white, heart-wood light yellowish brown; growth rings fairly distinet; wood

light and soff, it takes a fine luster when polished ; specific gravity 0.45.



SALICINEXE. CONIFERZE. 73

Growth rings defined by terminal parenchyma cells. Pores evenly dis-
tributed, more or less in diagonal direction, number per square mm. 65-75,
solitary or in groups, in the latter case 2 or more connected mostly in radial
direction ; solitary pores are polygonal in outline, evenly sized, their diameter
60-100,2; length of the vessel segments 320-500, end walls slanting, their
perforation simple; side walls 1-2p, common boundary walls of two vessels
2-2% i thick ; with very many bordered pits where the vessels are in contact with
each other, the bordered pits being arranged like the cells of a honey comb
with a diameter of about 8-9p Wood fibers 20-25. in diameter, length
500-1,000 14, wall 11-2z thick. Wood parenchyma terminal and also scattered
among fibers. Pith rays heterogeneous, 1-3 fibers distant from each other,

uniseriate, 3-15 cells wide.

149. Salix Urbaniana Seem.  dka-yanage.

A large deciduous tree up to 70 c¢m. in diameter, 20 meters in height.
Sap-wood yellowish white, heart-wood reddish brown; wood light and soft ;
spacific gravity 0.45.

Pores evenly distributed, number per square mm. 50-70, solitary pores
are oval or elliptic in outline, their diameter 50-90,, length of the vessel
segments 300-7T00. Wood fibers sometimes septate, 16-20, in diameter,
length 600-1,300p, wall 2-3 thick. Pith rays hetrogeneous, uniseriate, 3-
25 cells high.

150. Salix babylonica Lixy.  Shidare-yanagi.

A deciduous tree. _

Pores distributed more or-less diagonally, number per square mm. 60-80,
mostly solitary, elliptic in outline, their diameter radially 80-120, tangentially
50-80y; length of the vessel segments 300-550p Wood fibers 20-25p in
diameter, length 900-1,500, wall 3-4 4 thick. Pith rays heterogeneous, uni-
seriate, up to 18 cells high.

Coniferee.

Resin duects vertical and horizontal present; ray tracheids present.. .. .. .. ..(1)
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Resin ducts normally absent; may be present as a result of injury in which

case they are arranged in a compact peripheral row; ray tracheids absent
sometimes present. .. .. N 3

Resin ducts plainly v131ble to th(. unmdcd eye, numerous, tyloses present,

(1) epithelium thin-walled ; ray cells with large simple pits .. .. o (8)

Resin ducts mostly small, inconspicuous, not numercus, chiefly \uthom
tyloses, epithelium thick-walled; ray cells with small semi-bordered pits -(4)

Upper and lower walls of ray tracheids uniformly thickened or smooth ;

pits present in tangential wall of late wood tracheids.

Flve-le'wed pine (Linus).

Upper and low er w alls ot ray trnchudb Jrregulfuly thickened, dentate

to reticulate ; pits rarely present in tangential wall of late wood tracheids
. e Two-leaved pine (Pinus).
(4) {l‘ra,(,huds normally \uth spmuls i ee e ee e oo oo .. DPsedotsuge.
Tracheids normally without spirals.. .. .. PP . ..(3).
Sap-wood sharply defined from heart-wood ; v.ood contains ﬁ.n one .. .. Larix

(5) { Without clear colour demarcation between sap and heart-wood; wood
does not contain flavone.. .. .. .. .. .. .. .. .. .. .. .. DPicen
Ray tracheids present.. .. .. .. .. . .. .. .. .. ..o Tsuga
(2) {Ray tracheids normally absent.. .. .. .. .. .. .. .. .. .. .. L(6)
(6) {Wood consists only of tracheids .. .. . B
Wood consists of tracheids and wood par Lmhynm Y ¢}
(7) {“ ith schizogenous sacks with crystals of calcium oxalate N Ginleyo.
Without schizogenous sacks .. .. .. .. .. .. .. .. .. .. s .(9)
(9) {Tmcheids with spirals e e e e e e o oo oo Torreya, Toxus.
Tracheids without spirals .. .. .. .. .. .. .. .. .. .. .. .. (1)
{R.).y cells with large simpls pits .. .. .. .. .. .. .. .. ..Sciedopitys.
10) Ray cells with small pits; sometimes traumatic resin ducts. present .. .. .Abies.
(8) {Tr acheids with spirals ce e e e e e e e o e Cephalotaaus.
Tracheids without spirals .. .. .. . O ¢ ¥ 5
Tangential wall of ray cells btmuﬂly 1nttcd e ee ve oo .. Juniperus.

(11) { ‘angential wall of ray cells thin and entire, somctimes loc lly thickened

Duukd Lontmst bm\ cen sex LSO].LI.]. growths ; transition of carly and late
(12) { wood abrupt .. .. . . ee e e e e (1Y

Moderate contrast between smtyonxml glo\\‘ths transition ot early nnd Iate
wood chiefly gradual .. .. .. . I € £ 3
{l‘an%ntml section of ray cells narrow ly OblOLW ve en e e e ee 2 Thago
Tangential section of ray cells round or more or less oblong . .. Cryptomeria.
Resin cells numerous and seattered..- .. .. .. .. .. .. .. Podocarpus.

a9 |

lesin cells not mamerous, often zonate .. .. .. .. Chrmm cyparis, Thujopsis.

151. Abies firma S. et Z.  Momi.

A large tree up to 150 cm. in diameter. Without clear colour demarca-
tion between sap and heart-wood; wood whitish or light yellowish brown;
growth rings usually broad; late wood rather sharply defined from early wood ;
straight-grained, soft; specific gravity 0.39.
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Resin ducts normally absent sometimes present in consequence of an in-
jury. Resin cells normally absent. Radial diameter of early wood tracheids
48-55p, tangential diameter 45-55p; radial diameter of late wood wood
tracheids 16-40p, tangential diameter 30-45.; length 3,200-6,000.; wall
2-3p in early wood, in late wood 4-6p thick. Radial bordered pits usually
in one row. Pith rays uniseriate, 1-25, mostly 3-12 cells high ; marginal ray
tracheids absent; ray parenchyma cells in early wood with 1-4 round pits in

each cross-field, with 1 oval pit in late wood.

152.  Abies homolepis S. et Z.  Nikko-momi.

A large tree up to 120 c¢m. in diameter.
Length of tracheids 2,200-5,000p, wall 24 in camly wood, in Iate wood

4-5 thick. Pith rays uniseriate rarely biseriate, 3-30 cells high.

153. Abies sachaliensis MasT. Todo-matsu.

A large tree up to 100 cm. in dinmeter.
Length of tracheids 1,800-3,500 4, wall 2-3 4 in carly wood, in late wood
4-6 4 thick. Pith rays 2-26 eolls high.

154. Abies umbilicata Mayr.  Leso-moms.

A large tree up to 120 em. in dinmeter.
Length of tracheids 1,800,550, wall 2-3 4 in carly wood, in late wood
4-6 ¢ thick.

155. Abies Veitchii Lixor.  Shirale.

A tree up to 60 em. in diameter.
Length of tracheids 2,000-3,000, wall 24 in emly wood, in late wood
3-b p thick.

156. Cephalotaxus drupacea S. et Z.  Inu-gaya.

A small tree. Without clear colour desmareation bebween sap and heart-

wood ; wood light yellowish brown.
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Wood parenchyma present. Radial diameter of early wood tracheids 15-
30y, tangential diameter 20-30p; length 1,500-3,000p; wall 2-3 4 in early
wood, in late wood 3-4p thick; the inner surface of the wall of tracheids
with spiral thickenings. Radial bordered pits of early wood tracheids mostly
in one row, with lenticular aperture. Pith rays uniseriate, 1-8, mostly 2-5
cells high ; ray parenchyma cells in early wood with 2 or 3 semi-bordered pits

in each cross-field, in late wood with 1.

157. Chamacyparis obtusa S. et Z.  Hinoki. Pl VIIL. Fig. 47.

A large tree. Heart-wood sometimes clearly marked off from sap-wood,
sometimes gradually merging into the latter ; sap-wood yellowish white, heart-
wood rosy yellow ; wood odorous, close-grained, easy to split, durable; specific
gravity 0.39.

Resin cells evenly distributed but more numerous in late wood, often zonate.
Radial diameter of early wood tracheids 35-50 ., tangential diameter 30-35p;
radial diameter of late wood tracheids 10-25., tangential diameter 30-35p4;
length 2,500-3,200 2 ; wall 2/ in early wood, in late wood 8-4 p thick. Radial
bordered pits mostly in one row; small tangential bordered pits present in
late wood. Pith rays uniseriate, 1-14 cells high; horizontal wall almost
smooth, tangential wall thin and straight; ray parenchyma cells in early wood
with 2-4 oval semi-bordered pits with elliptic aperture in each cross-field,

with 1 narrowly elliptic pit in late wood.

158. Chamsecyparis pisifera S.et Z.  Saware. PL VIII. TFig. 48.

A large tree. Sap-wood yellowish white, heart-wood yellowish; wood
light and soft, easy to work, but rather brittle; specific gravity 0.31.

Resin cells zonately arranged in late wood. Early wood tracheids rather
sharply defined from late wood; radial diameter of early wood tracheids 30-
45y, tangential diameter 30-404; radial diameter of late wood tracheids 10-
25, tangential diameter 30-35p; length 1,400-2,8004; wall 1-24 in early
wood, in late wood 3-4. thick. Radial bordered pits mostly in one row.
Pith rays 1-13 cells high.
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159. Cryptomeria japonica Dox.  Sugi. Tl IX. Fig. 49.

A large tree up to 200 cm. in diameter. With clear colour demarcation
between sap and heart-wood ; sap-wood rather broad, white; heart-wood vari-
able in colour, reddish brown to dark Dbrown; wood light and soft, texture
rather coarse, straight-grained, easy to split and has special odour; specific
gravity 0.37.

Resin cells present, usually scattered in late wood often in tangential
lines. Tate wood tracheids rather sharply marked off from early wood.
Radial diameter of early wood tracheids 30-50y, tangential diameter 30-48:;
radial diameter of late wood tracheids 15-30,, tangential diameter 25-40;
length 2,900-4,500/: ; wall of tracheids in early wood 2-3y, in late wood 4-7 p
thick. Radial:bordered pits usually in one row; bars of Saxio fairly distinet.
Pith rays uniseriate, 2-15 cells high; ray parenchyma colls in early wood
with 2 sometimes 3 semi-bordered pits with elliptic or oval and almost
horizontally lying aperture in each cross-fleld with 1 (or 2 in marginal cells)

pit with narrowly elliptic and almost vertical aperture in late wood.

160. Ginkgo biloba Lixx. Iehd. PL IX. Tig. 50.

A large tree up to 240 cm. in diameter. Heart-wood hardly distingui-
shed from sap-wood ; transition from early wood to late wood gradual; wood
yellowish white, soft, fairly close-grained; wood characterized by scattered
small coloured spots in cross section ; specific gravity 0.45.

The structure of wood is clearly archaic, as there are no parenchymatous
clement present other than those related to the rays. The thickness of wall
of tracheids rather uniform in early and late wood, the latter defined by
radially flattened cavities. Radial diameter of tracheids 25-70, tangential
diameter 50-65y, length 3,200-5,500, wall of tracheids 3-5y in early wood,
in late wood 4-5p thick. Terminal tangential pittings present. Radial
bordered pits are round, opposite, usually in pairs, sometimes in one or three
rows ; transverse bars of pectic cellulose or the bars of Sanio present. The
striking feature is the presence of schizogenous sacks with crystals of caleium

oxalate ; they are scattered in fairly great number. Pith rays uniseriate, 1-
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15 cells high; ray parenchyma cells in early wood with 2-5 elliptic and
slanting semi-bordered pits in each cross-fleld, in late wood with 1 or 2 linear

and slanting pits.

161. Juniperus chinensis LiNN.  Byakushin.

A tree up to 60 cm. in diameter. Sap-wood yellowish white, heart-wood
reddish brown; growth rings narrow, undulating, late wood sharply defined
from early wood; strongly odorous, hard, heavy, closa-grained, lustrous when
pland ; with specific gravity 0.73. . '

Resin cells arranged zonately; cross walls with sieve-like pits. Radial
diameter of early wood tracheids 20-32p, tangential .diameter 20-32x; radial
diameter of late wood tracheids 8-20 /z,' tangential diameter 15-25u; length
1,000-2,300 5 wall 2-3 4 in early wood, in late wood 3-4p thick. Radial
bordered pits mostly in one row. Pith rays uniseriate, 1-9 cells high
tangential and horizontal walls of ray cells thickened; ray parenchyma cells in
early wood with 2 or 3 sometimes 4 elliptic semi-bordered pits in each cross-

field, with 1 linear and slanting pit in late wood.

162. Larix leptolepis Gorp.  Kara-matsu.

A deciduous tree up to 70cm. in diameter. With clear colour demar-
cation between sap and heart-wood ; sap-wood narrow, yellowish white, heart-
wood rosy red brown ; late wood sharply defined from late wood; wood hard,
easily split, liable to warp, durable in water; specific gravity 0.52. Heart-
wood characterized by containing flavone.

Horizontal and vertical resin ducts present, the former inconspicuous,
epithelium thick-walled, chiefly without tyloses. Resin cells usually absent.”
Late wood sharply defined by early wood; radial diameter of early wood
tracheids 40-65, tangential diameter 40-60y; radial diameter of late wood
tracheids 15-40y, tangential diameter 30-40p; length 2,100-3,900; wall
2-44 in early wood, in late wood 5-8u thick; spirals sometimes may occur

in the wall of early wood tracheids. Radial bordered pits in one or two rows,

1) According to S. J. Recorp, resin cells rare and terminal ; Economic woods of U. S. (2nd.
el) p. 78
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in the Iatter case opposite; bars of Saxio very evident. Pith rays 1-24
cells high; ray parenchyma cells in early wood with 3-6 elliptic semi-bordered

pits in each cross-field, in late wood with 1 or 2 pits.

163. Larix kurilensis Mavyr.  Shikotan-matsu.

A medium-sized deciduous tree up to 70em. in diameter. Sap-wood
yellowish, heart-wood yellowish brown; moderately hard ; specific gravity 0,55 ;
flavone reaction very distinet in most cases.

Resin ducts rather large. Radial diameter of early wood tracheids 45-
70y, tangential diameter 45-60y; radial diameter of late wood tracheids 20-
40, tangential diameter 40-50p; length 2,300-5,000.; wall 3-5. in early
wood, in late wood 5-9p thick. Radial bordered pits in one or two rows

‘bars of Saxto evident. Pith rays 1-17 cells high.

164. Picea hondoensis Mayr. - 7olki.

A tree up to 70 cm. in diameter. Without clear demarcation in ecolour
between sap and heart-wood; sap-wood white, heart-wood light rosy; wood
light and soft, fairly close-grained, elastic; specific gravity 0.40.

Vertical and horizontal resin ducts present, the former rather irregularly
scattered or grouped, tyloses often present, epithelium thick-walled. Resin
cells normally absent. Radial diameter of early wood tracheids 40-56,
tangential diameter 38-52y; radial diameter of late wood tracheids 12-40,
tangential diameter 30-45y ; length 2,100-4,900.:; wall 2-3 4 in early wood,
in late wood 3-54 thick. Radial bordered pits mostly in one row; bars of
San1o evident. Pith rays with small marginal ray tracheids, 2-26, mostly
5-18 cells high; ray parenchyma cells in early wood with 2-5 pits in each

cross-field, with one or none in late wood.

165. Picea bicolor Mayr. Iramoms.
A tree up to 100 cm. in diameter. Wood yellowish white, fairly hard;
specific gravity 0.55.

Radial diameter of early wood tracheids 32-50y, tangential diameter
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32-50 5 radial diameter of late wood tracheids 15-40, tangential diameter
30-40¢; length 3,200-5,000 ;5 wall 2-4p in early wood, in late wood 5-7

thick. Pith rays 2-15 cells high ; cells with crystals of calcium oxalate.

166. Picea aja,nensis Frscu.  Ero-matsu.

Radial diameter of early wood tracheids 40-55, tangential diameter 40—
505 radial diameter of late wood tracheids 10-40., tangential diameter 30-
40,5 length 2,500-4,7004; wall 24 in early wood, in late wood, 3-5p
thick. Pith rays 2-21 cells high.

167. Pinus parviflora S. et Z.  Hime-komatsu.

A tree up to 100 ecm. in diameter.

Sap-wood whitish, heart-wood yellowish red or brown; growth rings
narrow ;  wood has peculiar odour, very -close-grained; specific gravity
0.60.

Horizontal and vertical resin ducts present, the latter evenly distributed.
Diameter of early wood tracheids 40-50z; radial diameter of late wood
tracheids 10-32p, tangential diameter 28-40.; length 3,500-5,200,; wall
2-3p in early wood, in late wood 3-5¢ thick. Radial bordered pits in one
or two rows, bars of Saxio fairly distinet; small tangential bordered pits pre-
sent in late wood. Pith rays 1-20 cells high; upper and lowar walls of small
ray tracheids smooth, with small bordered pits; ray parenchyma cells com-
municating with the adjacent wood tracheid by 1 or 2 large simple pits in

each cross-field.

168. Pinus pumila Parr.  Hai-matsy.

A small dwarf tree up to 20 em. in diameter. Growth rings narrow, wood
close-grained.

Length of tracheids 1,000-1,8004; wall 3 in early wood, in late wood
3-4p thick. The wall of early wood tracheids with sporadic spiral thicken-

ings. DPith rays 1-6, mostly 1-4 cells high.
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169. Pinus koraiensis S. et Z,  Chisen-matsu.

A tree up to 100 em. in diameter. Wood rather coarse-grained, light and
soft, easy to work ; specific gravity 0.46.

Length of tracheids 2,100-4,900, wall 1}-3 4 in early wood, in late wood
3-5u thick.

170. Pinus densiflora S. et Z. _Ala-matsu.

A tree up to 150 em. in diameter. Sap-wood yellowish white, heart-wood
yellowish brown; wood elastic, very durable espacially under ground; specific
gravity 0.42.

Horvizontal and vertical resin ducts present, the latter evenly distributed
in late and early wood, epithelium thin-walled, their outside often covered with
septate tracheids. Resin cells absent. Radial diameter of early wood tracheids
50-60 1, tangential diameter 48-56y; radial diameter of late wood tracheids
15-48,, tangential diameter 40-50:; length 2,500-5,000.; wall 21-3 4 in
early wood, in late wood 3-8 ¢ thick; the wall of late wood tracheids sometimes
with sporadic spirals, their angle with the axis.very small. Radial bordered pits
in one, sometimes two rows; tangential Dordered pits absent. Pith rays 1-10
cells high ; upper and lower walls of small ray tracheids dentate or reticulate ;
ray parenchyma cells communicating with the adjacent wood tracheid by 1

or 2 large simple pits in each cross-field.

171. Pinus Thunbergii ParL.  Kuro-matsu.

A tree up to 70 em. in diameter. Sap-wood light yellowish white, heart-
wood reddish brown; wood hard, heavy, elastic and fairly durable under
ground : specific gravity 0.68. TLength of tracheids 1,100-3,900p, wall 2-3p

in early wood, in late wood 4-8 thick.

Porocarpus L'HIRIT.

Wood Iustrons; tracheils 2,450-4,000u long; contrast between early and late
wood fairly Qistinet .. .. .. ae ee e ee ee ae aeoee WD macrophylla.
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Wood without luster; tracheids 1,900-2,900 x4 long; contrast between early and
late wood mot sharp .. .. .. .. .. .. .. .. .. .. .. .. .. I. Nagein

172. Podocarpus macrophylla Dox.  JMaki. PL IX. TFig. 51

A tree up to 60 cm. in diameter. Sap-wood white, not sharply distingui-
shed from heart-wood, heart-wood reddish Drown; wood has pronounced
ngreeable odour; hard, close-grained ; lustrous when planed, very durable above
and under ground ; specific gravity 0.73.

Resin cells scattered in fairly great number. Radial diameter of early
wood tracheids 30-40p, tangential diameter 30-40p4; radial diameter of late
wood tracheids 15-304, tangential diameter 20-32u; length 2,400-4,000;
wall 3-44 in early wood, in late wood 4-54 thick. Tangential bordered
pits of late wood tracheids small and scarce, their diameter 14p; radial
bordered pits mostly in one row. Pith rays uniseriate, up to 22 cells high ;
ray parenchyma cells in early wood with 1 or 2 elliptic and slanting semi-
bordered pits in cach cross-fleld, in late wood with 1 narrowly elliptic and

slanting pit.

173. Podocarpus Nageia R. Br.  Nagi. TFig. 52

Without clear colour demarcation between sap and heart-wood; wood
hard, fairly close-grained.

Resin cells scattered. Radial diameter of early wood tracheids 20-40
tangential diameter 25-40p, radial diameter in late wood 15-25p, tangential
diameter 20-30; tracheids 1,900-2,900 12 long, wall 3-5% s thick. Pith rays

uniseriate, 1-25 cells high.

174. Pseudotsuga japonica SareExT Togasawara. PL IX. Fig. 53.

A large tree up to 100 cm. in diameter. Sap-wood yellowish white,
beart-wood light reddish brown; wood rather soft and coarse-grained ; specific
gravity 0.45; wood is very remarkable for its high content of flavone.

Horizontal and vertical resin ducts present. Resin cells present bub very
scarce, usually near the outer limit of the late wood. Radial diameter of

early wood tracheids 40-60, tangential diameter 50-63/:; radial diameter of
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late wood tracheids 18-40y, tangential diameter 48-60 . ; length 1,700-4,000 z;
wall 2p in early wood, in late wood 3-7 thick ; on the inner surface of the
wall of eaI:Iy wood tracheids with spirals. Radial bordered pits in one or two
rows, in the latter case in pairs. Pith ray 1-18 cells high; marginal ray
tracheids present, with spirals ; ray parenchyma cells in early wood with 2-5
elliptic or oval pits in each cross-field, with 1 or O in late wood.

175. Sciadopitys verticillata S. et Z. Kiya-maki. PLIX. TFig. 54.

A tree up to 100 cm. in diameter. Sap-wood narrow, whitish, heart-wood
light yellowish; growth rings narrow, sometimes undulating; wood has cha-
racteristic smell ; grain straight, texture fine, easy to split; very durable in
water ; specific gravity 0.44.

Without resin cells. Transition of early wood to late wood abrupt.
Radial diameter of early wood tracheids 30-50 1, tangential diameter 30-
50, radial diameter in late wood 15-35p, tangential diameter 30-40 4 ; length
1,700-4,000 12 ; wall 84 in early wood, in late wood 5-6. thick. Tangential
bordered pits present in late wood, aperture slit-like and almost vertical ;
radial bordered pits usually in one row, bars of Sanro fairly distinet. Pith
rays uniseriate, 1-10, mostly 2-5 cells high; cell walls thin and smooth.
The ray pits on the radial wall are very characteristic: in the late wood
with one narrowly elliptic to linear pit in each cross-field, while that of the
early wood show one (sometimes two in marginal cells) large simple pit like
those of Pinus.

176. Taxus cuspidata S. et Z.  drarag:.

A small tree up to 30 cm. in diameter. With clear colour demarcation
between sap and heart-wood ; sap-wood narrow, yellowish white, heart-wood
dark reddish; growth rings narrow ; wood fairly hard, texture very fine, elastic,
not liable to warp and very durable; specific gravity 0.46.

Resin ducts and resin cells absent. Radial diameter of early wood
tracheids 80-40y, tangential diameter 30-38y; radial diameter of late wood
tracheids 15-30y, tangential diameter 30-35.; length 1,600-2,800; wall

3y in early wood, in late wood 4-5p thick; on the inner surface of the
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wall with spiral thickenings. Tangential bordered pits small and scarce ; radial
bordered pits usually in one row, in late wood small and scarce, aperture
elliptic. Pith rays uniseriate, 1-14 cells high; ray parenchyma cells in early
wood with two or three round semi-bordered pits in'.each cross-field, in late

wood with one or two semi-bordered pits with linear aperture.”

177. Thuja Standishii Carz.  Nexuko.

A medium-sized tree up to 60cm. in diameter. With clear colour
demarcation between sap and heart-wood ; sap-wood narrow, white, heart-wood
light brown to yellowish brown; texture fine, light and soft; specific gravity
0.42.

Resin cells present, but very scarce, mostly scattered in late wood. Radial
diameter of early wood tracheids 28-40,, tangential diameter 30-35.; radial
diameter of late wood tracheids 15-30y, tangential diameter 25-32p; length
2,000-3,100; wall 1-2p in early wood, in late wood 2-5p thick. Radial
bordered pits usually in one, sometimes two rows. Pith rays uniseriate, 1-15
cells high; tangential walls thin and smooth, horizontal walls occasionally
thickened ; on the corner where the horizontal and tangential walls meet, a
small gutter-like channel present; ray parenchyma cells in early wood with

1-6 pits in each cross-field, in late wood with 1 or 2 pits.

178. Thujopsis dolabrata S. et Z.  Hiba.

A tree up to 100 em. in diameter. Heart-wood not sharply marked off
from sap-wood ; sap-wood light yellowish white, heart-wood dark yellowish ;
wood close-grained, soft, durable under ground; with characeristic odour when
fresh ; specifle gravity 0.49.

Resin cells present, mostly in late wood, more or less in tangential lines.
Radial diameter of early wood tracheids 25-40p, tangential diameter 30-40y;
radial diameter of late wood tracheids 12-25y, tangential diameter 30-40,
length 2,000-3,500 4 ; wall 2-3 ¢ in early wood, in late wood 3-4 4 thick. Radial
bordered pits usually in one row. Pith rays uniseriate, 1-12, mostly 3-7

1) It is rather impossible to find out the microscopical difference between two species of

Taxus and Torreya.
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cells high; tangential wall of ray cells thin and smooth, while horizontal
wall more or less thickened and mnot entirely smooth; ray parenchyma cells
in early wood with 2 or 3 semi-bordered pits with narrowly elliptic and almost

vertical aperture in each cross-field, with 1 or 2 linear pits in late wood.

179. Torreya nucifera S. et Z.  Kaya.

A tree up to 100 em. in diameter. Sap-wood fairly broad, light yellowish
white, merging gradually into heart-wood, heart-wood yellowish ; growth rings
somewhat undulating; wood has characteristic smell; hard, close-gmiue(i,
elastic, easy to split, very durable in water; specific gravity 0.59.

Resin cells absent. Radial diameter of early wood tracheids 30-50,
tangential diameter 30-48.; radial diameter of late wood tracheids 16-50,
tangential diameter 30-40y:; length 2,300-5,000; wall 34 in early wood, in
late wood 3-5p thick; on the inner surface of the wall with spiral thicken-
ings, spirals 1-3, mostly 2. Radial bordered pits mostly scattered in one
row, diameter of border being about 16-18 . Pith rays umiseriate, 1-20 cells
high ; tangential wall of cells very thin and smooth, horizontal wall fairly
thin but rarely thickened; ray parenchyma cells in early wood with 1-4

pits in each cross-field, in late wood with 1 or 2 pits.

180. Tsuga Sieboldii Carr.  Thuga.

A large tree up to 100 cm. in diameter. Without clear colour demarcation
between sap and heart-wood ; wood light yellowish brown ; fairly hard, liable
to decay above ground ; specific gravity 0.53.

Resin ducts normally absent sometimes present; if present vertical ducts
arranged in a compact tangential row. Resin cells rather searce, mostly near
the outer limit of late wood. Radial diameter of early wood tracheids 40-55
tangential diameter 40-504; radial diameter of late wood tracheids 15-45 4,
tangential diameter 35-42y:; length 2,600-4,000z; wall 2y in early wood, in
late wood 8-6 thick. Radial bordered pits in one or two rows in early
wood, in late wood in one row. Pith rays with small marginal ray tracheids,
2-20 cells high; ray parenchyma cells in early wood with 2-4 pits in each

cross-field, in late wood with 1.
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181. Tsuga diversifolia MasTErs  Kome-fsuga.

Radial diameter of early wood tracheids 45-50p, tangential diameter
40-454; radial diameter of late wood tracheids 12-40p, tangential diameter
25-40 425 length 1,550-3,0004; wall 24 in early wood, in late wood 3-5pu
thick. Pith rays 1-15 cells high.



