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~ Xylotomic investigation of some uncommon tropncal

coniferous genera.
‘By PauL GreGuss.

I wrote about some 28—29 coniferous genera (including Ginkgo
and Ephedrd) in my, paper: Identification of the most imporiani
genera of firs based on xylotomy published in Volume IIL of Acta
Botanica 1948. Meanwhile I have been able to procure test-material -
of some more uncommon mainly tropical fir.types. I describe here
further 19 genera, thus in these two papers about 47 genera are
described. The remaining 2—3 types will be dealt with shortly., Thus
ail tke coniférous genera, embracing about 300 species, will be
described in my work, to be published within a short time under
the title: Xylotomic Identification of the Conifers.

PINACEAE

1. Keteleeria Davidiana Beiss.
. " Plate 1. -

Native of China. Test- materlal by courtesy of Inst1tute of
Botany, Shangha.l

C. 1., 2.* Picture of transverse section somewhat dlfferent from
. other firs. Bounda.ly of annual ring remarkably sharp, since the very
thickwalled late tracheids are followed by, widelumened thinwalled
quadrangle tracheids. The late tracheids. are ‘square or rather
rounded, their lumen is here quite small, dot- or slit-like. Slow
transition between early and late wood, though the more thick-
walled tracheids sometimes occupy 34 part of the annual ring.
The tracheids vary in size (25—40.u); among the larger ones there
are sometimes quite small-lumened tracheids. The tracheids running
along the rays are for the most part more voluminous as those in
the centre of the ray field. The rays are running relatively densely,
1—10 fracheids wide. For the most part they contain a black or
darkcoloured resinous substance. Tiny pits appear on the horizontal -
walls of the rays, scattered or almed along the tangential wall.
Only sparse wood parenchyma, more in the early wood or along
the boundary of the annual ring at the beginning of the early
wood. Qccasionally 3—4 parenchyma are alined along the boundary
of the annual ring. About 2000 tracheids belonging to 1 mm?®.

* The abbreviations stand for: C. for Cross-section, T. for . Tangential-
. sectxon R for Radial-section, and the numerals for t’he numbers of the photo-
graphs, -



T. 4. Rays 1—2 seriate. Some higher rays sometimes 56 cells
high biseriate. Rays height 1—34 cells. Transverse section of cells
circular or slightly elliptie, height 21—26 g,with 14—20 pg. Walls
relatively thick. Tangential walls very variably pitted, the walls
showing' the most different characters, sometimes they. are even
sieve-like. Pits visible also on radial walls. Tracheids smooth-walled.
At the most a few bordered pits even in late wood. Gceasionally
some oblique thickenings or striations. 2—3 larger pits present on
the horizontal wall of the wood parenchyma cells, and a few circu-
lar simple pits on the radial wall. There are also pits on the tan-
gential wall. Relatively very few wood parenchyma, 1—2 in a cross
section. Pits small in wood parenchyma, circular or elliptic. 35—40
rays and 290—300 ray cells belonging to 1 mm?.

The tangential section reminds us of the structure of
the ‘Abies and of the Cedars; the same applies on the whole for the
radial section. Tracheid-walls smooth. Bordered pits in early
wood in one tracheid width usually in pairs and then the contact
line is vertical. Other pits are scattered and irregularly situated
on the tracheid walls and have circular apertures. The rays
comprise only thickwalled parenchyma cells. Quter walls of mar-
ginal cells strongly undulating, so that nearly each marginal cell
projects hill-like over the underlying ray cell. This structure reminds
<omewhat of the Larix and of the Cedar. Shape of cells inside
the rays elongated hexagom or oblong. Tangential walls join the
horizontal walls wunder various angels. Many simple pits on
the valls of the rays, equally 3—5 simple pits on the tangential
walls, Irregular pitting on the radial walls, pits small and
circular, size 4—6X6—9 u, about % of the cell-width. A ray cell
may comprise sometimes 2—3 rows of pils in a cross-field, while
some higher marginal cells may contain 4—5 pits vertically alined.
Parenchyma cells only present immediately or close to the boundary
of the annual ring. Several simple vertically scattered pits visible,
on their radial walls. Pits present on' the horizontal wall too, and
on the tangential wall as well. At the contact of the tangential and
horizontal walls, & mostly, broad plate is formed, which is usually
triangular. Where the two different parenchyma contact, 4—6 quite
tiny pits may be in each cross-field (see picture).

TAXODIACEAE

2. Athrotaxis selaginoides Zucc.
Plate 2.

Native of Tasmania. The investigated material - by, courtesy
of Divisionr of Forest Products, Melbourne.

C. 1., 2. The growth rings are 40—70 ce]Js, sometimes 2—2V%
mm wide. Sharp boundary of the growth rings, the tracheids of
the late wood thickwalled (3—6 ), narrow-lumened, and considerably,
flat in radial direction (10—15u). Walls of spring tracheids thin
(1—3 u) their transverse section square, pentagonal, or multangu-
lar. The picture of its transverse section reminds of Abies alba
and of Larix. The,spring tracheids may be of 60—70 x in radial



direction, while the late wood tracheids may only have 10—15u. The
rays are running in radial direction in a width of 2—20 tracheids.
‘Horizontal walls generally smooth, with sparse pits, but the radial
walls are entirely smooth and no pitting perceivable in them. Paren-
chyma rather frequent, scattered, prominently in late wood. Pitting
on the horizontal walls of the parenchyma present, at the most a
delicate thickening. 1300—1350 tracheids belonging to 1 mm?

T. 4. The walls of the tracheids in the tangential section
usually smooth, but traces of spiral striation are well perceivable
in most tracheids of the late wood. The striations run in smaller
or larger distance in spiral line, well observable with the help of
the micrometerserew. Only sparse pit borders om the walls of the
early tracheids, but more recurrent in late wood. They are relati-
vely small (6—7 u), only one-third of the width of the tracheids.
Shape of the pits not always régular circle, mostly irregularly out-
lined, aperture extending over the border, the opposite pits some-
times crosswise situated. Rays usually uniseriate, exceptionally they
may be in their midth biseriate in a height of 1—2 cells. Height
1—14 cells, I have never found higher ones. The cross section of
the ray celis was for the most part circular (diameter: 30 ) or
slightly elliptic (25X80u), the marginal cells occasionally. somewhat
higher and triangular. No pitting pereeptible on the tangential
walls. Parenchyma abundant; width 25—30 &, mostly resinous.
Occasionally small and scattered pits on the tangential walls of
the parenchyma. Pitting hardly present on the radial walls. 50 rays
and 230 ray cells belonging to 1 mm? - '

R. 3. Radial walls of the tracheidsy smooth. Pit borders in the
late wood in solitary rows, but on the walls of the spring tracheids
sitauted in pairs, or alternately close to one another. Diameter of the
pit borders 10—15 w. Border not regular circular, sometimes irregular,
as if squeezed. Aperture circular or slightly extending over the border
in which case the slit hardly reaches the boundary of the border, but
occasionally it may extend beyond. it. Sometimes a complete row (10—
15) trabeculae is observable af thesame height in the tracheids. The
rays consist of parenchyma cells, Their horizontal walls are smooth or
delicately warty; only sporadical pits, even these more primary thike-
nings. The fangential walls contact rectangularly or inslightly acute
angle with the horizontal walls; indentures not perceptlble There
were 1—2 relatively small simple pits side by side in each cross-
field, while the marginal cells may comprise 3—4 pits, in which
case these may form a square. Size of pits 6X9u, but sometimes
they are of procumbent or slightly oblique elliptic shape. Paren-
chyma cells rather frequent, width 25—35u. Their tangential walls
smooth or with primary thickenings. Distinet pitting unobservable.
Scattered small circular pits on the radial walls. Wood-structure
reminds of Thuja and Chamecyparis.
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. 3. Glyptostrebus pensilis. (Abel) K. Koch.
Plate 3.
Native of South China and the test-material by courtesy of

Institute of Botany, Shanghal
C. 1., 2 Anpual rings sometimes narrow 5—20—30, sometimes



70—80 cells broad. Distinct boundary of annual ring, marked some-
times by 1—2 flattened cell-rows of the late tracheids, but some-
times the broad late wood occupies a considerable part of the annual
ring. Cells of early wood quadrangle, those of late wood flat-
teend oblong. Their sizes in early wood 25—30X35—40 ©# and in
late wood 12—15X25—30 u. Occasionally. the horizontal wall of
1—2 wood parenchymsa is visible in the annual ring, with -2—S8
simple pits on .the horizontal wall, which are usually biseriate. Rays
alined in a width of 1—8 or 12 tracheids. A few simple pits percep-
tible on their horizontal wall. Tangential walls mostly obliquely:
inclined to the radial walls. 2500—2600 tracheids belonging to 1 mm?
: T. 4. Tangential wall of tracheids smooth. Many bordered pits
on the late tracheid-walls; these are relatively small (6—8 u), aper-
tures like a small stick, and they do not extend to the rim of the
borders. Slit almost vertical. Rays 1—18 cells high. Through Peirce
records up to 30 cells high, 1 could not detect such high rays. Their
eross-section more vertical ellipse (21—26X10—12 u). The solitary
ones are almost bobbin-like. Also the marginal cells are considerably
elongated. The higher uniseriate rays may be eéxceptionally two
cells broad in the centre. Relatively, thick horizontal walls, Wood
parenchyma cells frequent enough. 3—4 nodular thickenings oun
their horizontal walls. Some of the beads may .be considerably,
larger. Sometimes only 1—2 simple pits on the horizontal walls.
85—90 ray cells and 330—340 ray cells belonging to 1 mm?®

R. 3. The walls of tracheids are smooth. Pit-pairs frequent in
the early tracheids, sometimes alined in pairs on the radial walls.
Qccasionally bordered pits follow in solitary. rows. The border
of the pits more procumbent ellipse, and the bars of Sanio beside
them are well visible. Pitting of the bordered: pits reminds to some
extent of that of the Larix. Size 16—18 4. Wood parenchyma cells
quite frequent, elongated, narrow (12 u), with several circular simple
pits on the radial walls. No such marked plttmgs were perceptlble
on the tangential walls. NIt

- Horizontal walls relatively short with one or two plts Rays
embracing only parenchyma cells. Cuter wall of marginal ecells
slightly undulating and very thin, the inner walls thicker, having
scarce primary thickenings. Sometimes even the simple pits are
well visible. At the contact of the tangential and horizontal walls
the tangential wall is sometfimes triangularly widening, conse-
quently indentures absent. Radial walls are thin, with 1—3—4
simple pits in a cross-field, in the inner ray cells in twos side by
side, in the marginal cells mostly in fours or in twos one above the
other, sometimes, however, there are 6, exceptionally, even 8 simple
pits in g cross-field. Size 6—7 u. The surface of the horizontal wall
is not always even, sometimes there may be smaller or larger
warts or protrusions. Tangential walls mostly smooth, sometimes
with 1—2 nodular thickenings. 8—10 (5 pairs) simple pits may
occur in the cross-field of the one cell high rays. Trabeculae rather
frequent in the trachelds, sometimes they occur in' S—10 horizontally
alined tracheids and in the same height.



CUPRESSACEAE

4. Arceuthos drupacea Antoine.
" Plate 4.

Native of Asia Minor and Greece. Test- materlail came from
the mountain Olimpus.

C. 1., 2. Annual rings vary in thickness in the section which
was made of an about 10 year old twig. Some are 20, some 30-—35
tracheids wide. Boundary of annual ring slightly undulated . amd
sharp enough. This sharpness is caused by the contrast of the
completely flattened late tracheids and of the square shaped early
" tracheids. Size of the early fracheids 16X18 1 and of the flattened
late tracheids 6—8u. The lumen of the late tracheids sometimes
appears, only, as a slit. The wall of the late tracheids is 2—3 « thick
and that of the early tracheids slightly thinner. The 5—6 rows of

the late tracheids is sufficiently separated along the boundary of
the annual ring. The shape of the tracheids is either 4—5-—6 angular,
or irregular, but not rounded. In the amnual rings occasionally
. wood parenchyma cells are perceptible, on the horizontal walls of

which dot-like or elongated pits are visible. Their walls are quite
thin, The rays run in radial direction, but slightly winding in a
width of 1—10—15 tracheids. Several simple pits appear on their
horizontal walls, -and there are 1—2 nodular thickenings on their
tangential walls. Some 2400 tracheids belonging, to 1 mm?.

T. 4. Tangential walls of the tracheids are smooth, There are
only few scattered bordered pits on the tangential walls of the
early tracheids, and quite a lot on the tangential walls of:the late
tracheids. Diameter 10—12u. Aperture cirecular or slightly oblique -
elliptic. Rays generallyl0—12, sometimes 1—22 cells high. Cross.
section more circular or slightly elongated elliptic. The. rays may.
contain ray cells of varying size, of which the smaller ones are
10—12 ¢ and the bigger ones 22—24 ¢ high. The solitary. cells are,
however, 30—40 v high and 10—12 u wide. Their tangential walls
are smooth, but there may be horizontal and net-like thickenings
on it, which means that they have Juniperoid thickenings. Paren-
chyma are present, the parenchyma cells are 10—15 u wide. The
horizontal wall is either smooth or with 2—3 nodular thickenings.
There are -also pits on the radial walls of the parenchyma. The
horizontal wall of the ray cells is much thicker than the tangential
wall. The pitied thickening is well visible on the horizontal wall.
Pits are present also on the radial walls. Some 150 rays and about
" 370 ray cells belonging to 1 mms.

' 3. The wall of the tracheids is here also smooth, but the
walls of the late tracheids sometimes show a sharp striation. Bor-
dered pits are in one row and scattered on the-\w.a-lls of the tracheids.
size 12—15 # Aperture circular. The border of the bordered pits
almost toucheés the wall of the tracheids. The rays contain only
parenchyma cells. Their horizontal walls are relatively thick, with
rather many simple pits. The walls are at some places thicker,
elsewhere quite thin. The tangential wall is either vertical or
somewhat obliquely inclined to the horizontal wall. The wall is
smooth or with 1-—3 nodular thickenings. Pist are present also



on the radial walls. Through these are well translucent the oblique
apertures of the underlying bordered pits of the tracheids. Size of
the borders 5—6u, 1—3 simple pits are present in each cross-field,
while some of the higher marginal cells contain 4 pits. The pits
are mostly arranged one above the other, and in the marginal
cells, if they contain 4 pits, they form a square. At the contact
of the tangential walls and of the horizontal walls the lndentures
are well perceptible.

The parenchyma cells are considerably elongated, thelr hori-
zontal walls are smooth, simple pitted or bead-like thickened. Seve-
ral tiny simple pits appear on the tangential and radial walls. There
may be 4—7 small circular and elliptic simple pits in a cross-field
at the contact of the ray cells and of the parenchyma cells.

5. Callitris rhomboidea R. Br.
‘ Plate 5.

Native of Queensland_and of New South Wales. Test-material
by, courtesy, of Division of Forest Products, Melbourne, Australia.

C. 1., 2. Boundary of annual ring quite indistinet, hardly per-
ceptible. The boundary of the annual ring is at the most marked
by some shorter tracheid rows. There is hardly any difference in
the size of the early, and late tracheids. The size of the larger tra-
cheids may come to 50—70X40—50u, while the diameter of the
late tracheids is more 35—40u. Size of the tracheids in the annual
ring is varying. Quite small tracheids are possible beside quite
large ones. Their cross section is rounded square, multangular or
_irregular. Walls are 3—4 p thick. The rays run in radial direction
1—10—15 tracheids wide. They contain a dark, resinous substance.
There are scattered parenchyma cells among the tracheids, some-
times crowded, into shorter or longer terminal plates. Their walls
are thin 1—1%%4 u, their horizontal walls entirely smooth with
primary thickenings. No pitting is visible on the horizontal walls
of the rays. About 700 tracheids belonging to 1 mm?

T. 4. The walls of the tracheids are smooth, but sometimes
oblique striation is perceivable in the late tracheids. Only few
bordered pits are present on the tangential walls of the tracheids,
but it may be assumed that these got in this side owing to winding.
Rays 1—34, but usually 8—10 cells high. The ray cells are 15—20u
high, and 16—17 ¢« wide, thus =+ square. The marginal cells may be
even slightly, higher. Usually they are uniseriate, but some rays
are biseriate. F. i. the five inner rows of a seven cells high ray may -
be biseriate. The tangential wall is quite smooth, similarly. the
horizontal and radial walls respectively. Parenchyma cells not
unfrequent and. they contain a resinous substance. Width 28—30.
Their horizontal walls are quite smooth and their tangential wall
is also smooth with primary pitting. Only very sparse circular pits
with a diameter of 3—4 u is visible on it, but these probably cousti-
tute the bordered pits of the sublying tracheids. About 25—30 rays
and some 220—240 ray cells belonging to. 1 mma?.

R. 3. The walls of the tracheids are smooth, but sometimes
widely running cblique striations are pereeptible in the late tracheids.
Bordered pits solitary and scattered, but there may occur pit-pairs

e



on the walls of the broader tracheids, beside which the bars of
Sanio are quite well perceptible. Pit pairs either in a fair distance
from each other or densely. arranged, in which case they contact
vertically. There is ample space for two 15—15 u wide pits in
a 70 ¢ broad tracheid. Aperture circular or obtuse elliptie, but
sometimes it may extend over the border. Sometimes the outlines
of the torus are also well visible. Sometimes a characteristic design
is visible on the borders of the pits. This design is produced by
radially arranged dots or by streaks caused by the adhesion of these
dots (see drawing). The rays contain only parenchyma, cells. Their
three walls are entirely smooth and thin. Sometimes prlmary pitting
oceurs on the horizontal walls, The tangential wall is mostly verti-
cally inclined to the horizontal wall, without any indenture at their
contact. There are 1—2 pits in a cross-field, and 4—6 pits in the
"marginal cells. Size of the apertures 6—7X3—4y, and that of the
borders about 12 w. These pits are really on the walls of the tracheids,
but their outlines are translucent through the thin walls of the ray
parenchyma. The horizontal, tangential and radial walls of the
parenchyma cells are quite smooth, but the small, 8—9 1 wide
bordered pits of the sublying tracheuis are translucent through the
radial walls. At the contact of the longitudinal parenchyma cells
with the ray cells pitting is absent (see picture), which proves that
there is mno pitting present either on the radial walls of the ray
cells or of  the parenchyma.

6. Callitropsis araucarieides Compton.
Plate 6.

Native of New Caledonia. The examined material came also
from New Caledonia. As the literature knows from Callitropsis only
the species Callitropsis araucarioides Compton, there is no doubt
that the test-material which was received under the name of
Callitropsis Compion, must be identical with Callitropsis arauca-
rioides Compton.

C. 1., 2. The single annual rings in the cross-sections ace
hardly to distinguish, but they vary ini width. Some have 4—35,
others 20—30 tracheids in width. Almost no tramsition from; spring
wood into late wood. The spring tracheids are, however, in some
annual rings much larger than in the late wood. The tangential
width of the tracheids was 27—45 u, while the radial size' of the
late tracheids was 13—15u, consequently much flatter. Here the
inside of the tracheids appears as a narrow aperture. The cross-
section. of the tr¥cheids was rounded square or circle, the tra-
cheids along the rays were somefimes wider than the others. The
number of ftracheids between the two rays, running in radial
direction, was 4—20—25. Very seldom 1—2 simple tiny, pit- -like
points could be observed on their horizontal, walls, but the radiai
and tangential walls were quife smooth. Woodparenchyma was very
sparse; scarcely 1—2 in a cross-section (see picture), and even these
were resinous. 1250—1300 tracheids belonging to 1 mm?.

T. 4. Height of rays 1—10—12 cells, though Peirce records
in his above mentioned paper 24 cells; however, I have not found
in my material more thon 12 cells. Generaily they were uniseriate,



exceptionally, however, in a hight of 1—2 series of cells they may
also be biseriate. Their walls are rather thin, and there are no pits
either on the horizontal or on the radial walls. The tangential section
of the ray cells is circular, or procumbent short-elliptic, but the
marginal cells are ‘somewhat elongated. Height 16—21 x, width
15—20 u. Bordered pits in the tracheids - scattered or uniseriate.
Diameter of the borders 10—12 u. Aperture short-elliptic, border of
the torus somewhat undulating. Pits sometimes extending over the
border, the tracheid walls are then, particularly in the late wood,
characteristically striated. Striations crosswise. I have found only
one parenchyma in the examined section; its horizontal and radial
wall was entirely smooth. . ‘

R. 3. Tracheid walls smoth. Usually only one solitary bordered
pit on the tracheid walls of the spring wood, but pit-pairs are also
frequent, and then the confact line is vertical. At some places the
bars of Sanio were rather distinet. Pits in late wood mostly solitary
and scattered, but sometimes they were pretty close by one another.
Diameter of the pit borders about 15, i.e. somewhat larger than
those of the tangential walls. I have not found but few, 1—2,
resinous longitudional parenchyma in the examined section. The
horizontal, tangential, and the radial walls were extremely thin
and quite smooth. .

The rays contained only parenchym cells, even the most careful
examination failed to exhibit ray tracheids. Thus I could not as-
certain the observation of Peirce that the heartwood contained ray
tracheids. The marginal cells may ocecasionally be 32—35 u« high. The
tangential walls were mostly vertically situated to the horizontal
walls, and were entirely smooth and thin. The horizontal walls were
also thin, 'but at some places they were still thinner, without any
conspicuous pits. No zig-zag thickenings at the contact of the tan-
gential and horizontal walls. Pits in the cross-field either solitary.
or double, but the marginal cells may comprise 3—4 pits per cross-
field. Pits elliptic, their longer diameter 6—S8u. their shorter one
3—4 . Pits sometimes with distinct borders. This originates, however,
in the pit borders of the tracheid walls. Occasionally one bigger pit
occupied the place of 2 smaller pits, in a horizontal or vertical
position. On another- occasion the entire cross-field was filled by
one large pit, bul not to such an extent as 'in Pinus silvestris or
Dacrydium Franklini, No pits on the horizontal walls,

7. Diselma (Fitzroya) Arscheri Hook. fil.
Plate 7.

Native of Tasmania. Test-material by courtesy of Division of
Forest Products, Melbourne, Ausfralia.

C. 1., 2. Annual rings relatively, very narrow. Some apnual
rings are hardly 4—5, most of them 8$—10 and even the widest
hardly 10—12 tracheids wide. I could not find a.wider annual ring
in the examined small wood sample which was some 50 years old.
Boundary of annual ring slightly undulating and indistinct. Bound-
ary made distinct by one or two cell rows of the late tracheids.
These two extreme cell rows of the late tracheids are slightly
flattened (6—8X18—20 u«), but there is no difference in the thick-
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ness of the wall between these and, the early omes. Size 18—20X20—
22 u. Cross-section 4—5—6 angular, or irregularly shaped. Some of
the tracheid rows considerably broader than .the adjacent ones.
Most of the tracheid rows may be followed up through .several
annual rings. Occasionally parenchyma cells perceptible in the
annual rings, whose tangential walls are unpitted, or showing nodu-
lar thickenings. Rays running in radial direction, some traversing
20—25—30 annual rings. Rays relatively densely arranged, distance -
3—4 or 10—14 rows. Pits usually absent on horizontal walls of ray
cells, and a few simple pits only sporadically present. Ray cells
relatively short, sometimes only one ray cell per amnual ring,
signifying that the length of a ray cell corresponds to 4-—5 tracheids -
in width. 5000—5200 tracheids belonging to 1 mm? _

T. 4. Rays 1—6—8 cells high, bot nowhere higher, though
Peirce reported 12 cells high rays. Cross-sections of ray cells mostly-
elliptie, ovate, while the marginal cells are more coniform. Ray
cells not equally high, size varying between 26X18 and 12X12
w. There were high and lower ray- cells in the same ray. A high
ray cell was sometimes followed by a lower one, then again by a
higher one, and so on. A great many rays were one or fwo cells
high. Rays relatively dense.

Many wood parenchyma present. Their tangentlal walls promi-
nently smooth, and small circular or elliptic simple pits, appearing
on the walls in smaller or larger groups, were only very seldomi
perceptible. Their horizontal walls were only rarely smooth, usually
they showed tiny, nodular thickenings. The simple pits on the
radial walls were more distinet. Obliguely inclined striations pre-
sent in the late tracheids, but it is not a genuine spiral thickening.
Juniperoid thickening was found, which extended over the whole
ray cell on the tangential wall of the ray cells. 140—150 rays and!
350—360 ray cells belonging to 1 mm?.

R. 3. Radial walls of the tracheids smooth. Shape of the
bordered pits varied according to the width of the tracheids. Bor-
ders of the wider tracheids circular, or most rarely 'slightly elliptic,
those of the late tracheids more vertical ellipse. Borders not only
circular, but somelimes irregularly shaped, aperture corresponding
1o the shape of the borders. The boundary of the torus was quite
distinet around the aperture. Size 10—11 u, Simple pits on the tan-
gential walls of the parenchyma cells circular or procumbent ellip-
tie, scattered, or in groups of 3—4 pits. Horizontal wall may be
smooth, occasionally with 1—2 pits. Still fewer pits on the radia:
walls. Rays 3—b5 cells high and comprising only parenchyma cells;
shape oblong or very elongated sexagon. Tangential walls almost
vertical to fhe horizontal walls, oceasionally with nodular thickenings,
so that théy remind us also in this regard of Jumniperus. At the
contact of these walls indentures absent. Horizontal walls almost
smooth with smaller or larger warts, but sometimes with distinet
simple pits Number of simple pits varying in the -cross-fields.
9—3—5 in the early tracheids and only very seldom regularly
arrayed, usually irregularly arranged. Size 5—6 u .Number of pits
in the marginal cells slightly larger, sometimes 4 pits vertically
alined. Pitting in the eross-field of 1 cell high rays generally
richer. Here 5—6, exceptionally 7 simple pits present in a cross-
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field. Pits on the radial walls of the rays occasionally distinctly
perceptible, or sometimes it seems as if the pits of the tracheids,
which are arranged behind them, would be translucent through
the thin cell wall. Beside the pits occasionally crescent-like ‘borders.
Much smaller, but somewhat more numerous simple pits at the
contact of the ray eells and of the parenchyma cells. Despite of
most careful investigation I could! not detect ray tracheids, though
Peirce recorded also such ray tracheids.

8. Fitzroya patagonica Hook.
' Plate 8.

Native of Chile and of the environment of the Andes. Test-
material by courtesy of Forsthotanisches Institut, Tarandt, Ger-
many, of Chilean origin.

C. 1.. 2. The annual rings vary in thickness. Some are 8—10,
some 18—20 tracheids wide. Boundary of the annual ring is
slightly undulated and sharp. This distinctness of the boundary. is -
caused by the contrast of the much larger and thinwalled early
tracheids and the few-seriate and thickwalled late tracheids. The
cross-sections of the tracheids are mostly square. The early tracheids
are more square, and their radial extension is 45—50 wu, their tan--
gential width 35—40 w, and the tangential width of the last late .
tracheids is 35—40 u, and their radial thickness 12—15 . The walls
. of the late tracheids are 5—6 u thick and that of the early ones
114—2 u, The lumen of the most extreme thickwalled tracheids,
which are arranged along the boundary of the annual ring, appears
only as a narrow streak. There are only sparse parenchyma cells
among the tracheids, the diameter of which is much smaller than
‘that of the neighbouring cells, Small pitting is visible on their
horizontal walls. The rays run in radial direction but slightly
winding, and they refract slightly at the boundary of the annuai
ring. Seen from above several simple pits appear on their horizonta.
walls, and on their radial and tangential walls as well. About 1700
tracheids belonging to 1 mm?> :

T. 4. The wall of the tracheids is smooth, though sometimes
spiral thickenings appear on the walls of the late tracheids, which
have an oblique orientation and which are recurrent at a certain
distance. This spiral -line sometimes may be followed in the tra-
heeids in longitudinal direction. Sometimes, however, these lines
run in twos and parallel, thus the traces of the spiral thickenings
are quite distinet. Bordered pits on the walls of the tracheids are -
very rare, size 12—13 u, aperture 3X5 u; the outlines of the torus
are well visible around the aperture. Bordered pits scattered and
more frequent in late wood than in early wood. Radially arranged
dots may be perceived in the bordered pits on the tangential walls
of the tracheids.

Rays 1—10 cells high; I could not detect higher ones, though
the material came from a several years old stem. Cross-secticn
of the ray cells is circular or vertical elliptic, that of the marginal
cells very much elongated oval. Ray cells vary. in hight, some
are 20, some 32—34  high, a few solitary cells may be 36 u high.
Width in general 14—16 . Some 40 rays and about 120 ray cells
beloging to 1 mm?® The tangential walls of the ray cells are smooth
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or with primary thickenings, but sometimes also marked simple
pits are present on the walls. Simple pits are o the horizontal walls
of the rays, marked pitting is not visible on the thin radial walls.
There are quite a lot of parenchyma cells. Their width may
bhe 32—34 u, their tangential walls are smooth or nodularly uneven.
There are sometimes simple pits on. their tangential and radial walls.
. 3. Commencing spiral thickenings may be observed on the
radial walls of the late tracheids. Bordered pits scattered or occa-
sionally densely arranged, but they nowhere contact in a straight
line. Size of the bordered pits in the early tracheids 13X16 ¢, thus
elliptic shaped, while those of the late tracheids are more circular.
Clonsequently they, do not extend to the 30—32 u broad walls of the
tracheids. Aperture circular, rim of the torus visible. The borders
of the pits are decorated in radial direction by the most manifold
designs, some of which may be seen in the drawing (P.). But some-
times the decoration of the borders is not a streak, but dots in
radial direction. I could not detect a similar design in any fir yet.
The rays are composed only of parenchyma cells. Quite exceptio-
nally very.short bordered pitted tracheids may be perceptible on
the ray parenchyma which fill the space between the ends of the
longitudihal tracheids and of the rays. These may be regarded as
ray tracheids since the diameter of their bordered pits is 8—9 wu,
while the diameter of the bordered pits of the longitudinal tra-
" cheids, which are quite close to them, is 16—18 p. Some largely
elongated ray tracheids may.- be 12 u broad and about 100 w«
long. These some 100 & long ray tracheids contact by half bordered
pits with the sublying ‘parenchyma cells. There are quite a lot
simple pits on the horizontal walls of the ray parenchyma cells.
and simple pits are also on the tangential walls. 1—2—3 pits oeccur
in each cross-field, and 4—5 may be present in the marginal cells.
Size of the pits 4X6 i, and they are mostly in the corners. Some-
times a resinous substance accumulates in the ray cells. Longitu-
dinal parenchyma not infrequent. Width 12—14 g, horizontal walls
smooth, or with 1—2 pits; relatively small, simple pits (4—5 1) are
present on their tangential and radial walls.

. 9. Fokienia Hodginsii Henry et Th. -
Plate 9.

Native of BEast-China. Test-material by courtesy of Prof. A. W.
Jessep, Melbourne
2. Annual rings vary in width. Some are 10—13, others
30—50 trachelds broad. Boundary of annual ring uniform and quite
distinet. This distinctness is' made still more marked by 3—4 flat-
tened rows of the late tracheids, but there may also be 6—8 such
flattened rows of tracheids in some annual rings. There is no dif-
ference in the thickness of the early and late tracheid-walls, In
tangential orientation the tracheids are flattened along the bound-
ary of the annual ring. Size of the late tracheids 18—20X6—8 .,
while the early ones have 26—30X20—22 u. They are usually
quadrangular and vary in size. There are wider and narrower
rows of tracheids. Rays running in relatively great dlistance in
radial direction, usually 8—10, sometimes 20—30 tracheids wide. No
pitting present on their horizontal walls, Ocecasionally sporadie wood

"
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parenchyma, cells in the older annual rings, and their horizontal
walls are quite smooth or to a lesser or greater extent warty. There
are no pittings on their tangential walls, thus they are also quite
smooth or at most delicately warty. Neither are pittings present
on the radial walls. About 2400 tracheids belonging to 1 mm?.

T. 4. Rays mainly 1—2 cells high, more rarely 6—8 cells high.
Peirce reported 1—24 cells, I could not find a single ray 10 cells
high. The cross-sections of the ray cells are slightly elongated ellip-
ses, the marginal cells are somewhat higher than the inner ones.
Size 20—22X10—11 w. The tangential walls of the rays are smooth,
or with slight primary thickenings, and the warts form sometimes
horizontal lines. '

The walls of the tracheids are smooth. There are quite few,
or no bordered pits on the tangential walls of the early tracheids,
but there are numerous and densely situated bordered pits on the
tangential walls of the late tracheids. Usually there is only one
bordered pit in one tracheid width, sometimes 2, or quite exceptio-
nally 3 bordered pits may get one beside the other. If they contact,
the contact line is straight. The bordered pits densely follow each
other in some late tracheids, in which case they are pressed together
and similarly to the Araucaria they contact in a straight line.. The
bordered pits are relatively small; one tracheid-width may suffice
for 2 or even for 3 bordered pits. Size 6—10 «. Parenchyma cells
abundant. Their tangential walls very seldom pitted. The simple
pits are circular. Their horizontal walls are smooth, or nodularly
pitted. There are also pits on the radial walls. If the parenchyma
touches the ray cell, there are also pits in the parenchyma, .but
there are none in the ray cell, which proves that there are mno
pits on the radial walls of the ray cells. 60—65 rays and 130-—140
ray cells belonging to 1 mm?

R. 3. The rays comprise only parenchyma cells. They are
shaped shorter or longer oblongs, of which the shorter sides curve
arclike to the horizontal walls. Their horizontal, tangential and also
their radial walls are decidedly smooth. There. are 1—2—3 pits in
a cross-field, and mostly 3—5 pits in a marginal cell. Size 6—8
w. The apertures of the bordered pits which are situated below them,
are for the most part elongated, somewhat pointed- ellipses. (6X3
#.) Occasionally 6—8, b even 10 pits are present in the cross-field
of the solitary rays, Generally there are 6 plts in a cross-field,
in which case the pits are arranged vertically in 2 rows.

The walls of the tracheids are smooth. Bordered pits arranged
uniseriate, sometimes biseriate. Usually they are sporadie, but
sometimes they are so crowded, that when they are situated one
above the other, they touch one another with horlzontal walls,
reminding us of the Araucarine. Size 15—16 p.

Aperture of bordered pits generally circular, and the border
is, also mostly circular. The tracheids are delicately striated in
some. parts of the late wood. Striations of two neighbouring walls
crossing each other. Bordered pits in such striated tracheids mostly
extending over the border. Also trabeculae pre«ent in some tra-
cheids arranged in the same height. Parenchyma cells relatively
long and narrow (6—8—10 u), their horizontal walls smooth or
pearl-row like, only sparse and scattered s1mple pitting consplcuous
on the radial and tangential walls.
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10, Widdringtonia junipercides Endlicher.
Plate 10.

Native of South Africa. Test-material by courtesy. of National
Botanic Gardens, Kirstenbosch, Newlands.

C. 1., 2. Annual rings varying in thickness. Somé are 10—15,
some 50 tracheids broad. The thinner walled early, tracheids pass
gradually into the thicker walled and narrower lumened late wood.
The tracheids along the boundary of the late wood are flattened
and narrow lumened (10 u). Cross-section of early tracheids mostly
square, but in the annual ring more varying, sometimes multangular.
Some rows of tracheids are strikingly broader tham the others
(20—24 #). These wider rows are mostly running along the rays,
but sometimes somewhat distanciated, Generally speaking the cross-
sections of the tracheids do not present =z wuniform appearance.
Boundary of the annual ring-sporadically undulated, in some places
rather hollow. Rays winding over the annual rings like snakes.
Ray cells relatively short, sometimes widening like barrels, their
tangential walls mostly obliquely inelined to the radial walls. Hori-
zontal walls smooth. Parenchyma cells not present in every annual
ring. But they are sufficiently frequent in some annual rings, and
they. form. a more or less coherent terminal parenchyma-chain. Hori-
zontal wall of parenchyma cells usually smooth. 5000 tracheids
belonging to 1 mm?

T. 4. Rays 1—9 cells high, usually 3—4 cells high, but also
solitary rays are frequent. Peirce reports 1—24 cells high rays in
his paper about the Systematic anatomy of the woods of the Cupres-
saceae. I could only detect 10 cells high rays in my sections. Cross-
section of ray cells square, oblong or elliptic, while the marginal
cells are more triangular. Ray cells 25—35 u high and 1015

‘@ wide. Among some of the larger ray cells there are also smaller
ones, i.e. some rays are composed of cells of variable size. Their
-tangentlal walls are smooth, sporadically with primary pit-fields.
Warts scattered or alined along the radial walsl or arranged hori-
zontally, in which case a net-like drawing appears on the tangential
wall, T could not find any pitting on the extremely thin radial wall.
Parenchyma were rather frequent in some places, relatively elon-
gated, with smooth or slightly warty horizontal walls. There are
tiny pits on the tangential wall, which sometimes crowd in smaller
or larger fields, or are sometimes alined in two rows along the
radial walls. Pits on the tangential walls occur more in late wood.
Tracheid-walls smooth. Bordered pits are more in the late
tracheids present. Their borders are relatively small (7—8 u), only.
about %3 of the tracheid-width. The porus small and circular.
Occasionally delicate tchickenings are perceivable on the walls of
the late tracheids, which run in spiral line. These thickenings run
in obligue direction of the somewhat elongated porus of the
bordered pits. 105—110 rays and 210—220 cells bel'onging to 1 mm?

R. 3. I could only find parenchyma cells in the rays, but not
a single tracheid. Their horizontal walls were thin and smooth,
without marked pitting, only with occasional protrudmg tiny warts,
thus they were somewhat uneven. The tangential wall is also quite
smooth, with a few very small nodular thickenings. No indentures
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at the contact of the horizontal and radial walls. Some of the
tangential walls are somewhat curved, the curves swelling towards
the cambium. The radial wall is also entirely smooth, or exceptio-
nally delicately pitted. The pits in the cross-field are really the
pits of the underlying tracheids and their apertures. There are pits
in twos one above the other in each cross-field, and in the marginal
cells 3—4 above each other, or even 6—38 pits, in the . latter case
arranged in palr while in the inmer fields the 3 or 4 pits are
mostly situated in the. corners. Parenchyma cells rather frequent.
Their horizontal walls are quite smooth, with tiny circular or
long1tudmal elliptic pits on their tangential or radial walls. Striation
someflmes visible on the walls of the late tracheids.

ARAUCARIACEAE

11. Agathis australis Salisbury.
Plate 11. -

Native of New Zealand. Test-material by courtesy of D1v151on
of Forest Products, Melbourne, Australia.

C. 1., 2. Annual rings rather thick. Some may be 3—41 mm
wide, or even wider. Boundary of annual rings slightly undulated,
but not marked. This markedness is caused by the fact that the
walls of the late tracheids is much thicker (5—6 w)than that of
the early tracheids (3 ). Also the size is varying. Tangential siz
of the late tracheids is 30—45 u, and in radial direction 20—22 gy,
These sizes of the early tracheids may be 35—40X50—60, or even
larger. All the tracheids are rounded, but more sexagonally shaped,
and they form radial rows; some of the tracheid rows may be
followed up over several annual rings. The tracheids beside the
rays are sometimes somewhat larger than the inner ones, but
sometimes the interior ones are larger than the tracheids close to
the rays. Rays running in radial direction in a width of 2—15
tracheids. Their horizontal walls are-quite smooth or with primary
pitting. The radial and tangential walls appear also smgoth. The
ray cells contain a dark-coloured resincus substance. I could not
discover parenchyma cells. — About 700—800 tracheids belonging
to 1 mm? ’

T. 4. Tangentlal wall of tracheids smooth. But by very strong
magnifying an obliquely running striation is visible which at some
places has the appearance of primitive spiral thlckemngs but
this is only a surmise. Araucaroid pitting is visible in some late
tracheids. This pitting may be in one or two rows and then the
borders of the pits are regular sexagons and alternating. Aperture
circular or somewhat elongated elliptic which may ecross each
other with the lower ones. Rays 2—20 cells high, but mainly 8—10
cells high. Cross-section of the ray cells square, vertical or horizontal
oblong, while the marginal cells are more coniform. The rays are
20—35 « high and 18—22 ¢ wide. Their horizontal and radial walls
are completely smooth. No pitting is visible on the tangential walls
either. All their walls are extremely thin, about 1u. I could not
detect any wood parenchyma on this section either. ‘About 30 rays
and about 180—190 ray cells belonging to 1 mm?.
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R. 3. Radial wall of tracheids quite smooth, though the afore-
mentioned striation is also visible in some late tracheids, and on
this side the commencement of the spiral thickening is stili more
probable. Some of the tracheids may be even 70—80 ¢ wide. The
bordered pits, particularly at the ends of the tracheids, may be in
2—3—4 rows on their walls. The borders of the pilts — similarly
to the bee-cells — are sexagonally dilapidated, but sometimes the
pits are in solitary rows or parallel running. The wall of some
tracheids shows singularly decorated bordered pits (see picture).
Wach sexangular pit is wreath-like surrounded by beads which
lend them a peculiar shape and decoration. I was unable to observe
 such a pitting in the wood of any fir genus. The aperture of the
pits is oblique obtuse elliptic, and they may cross each other with
the underlying ones. The tracheids contain remarkably many tra-
beculae which are sometimes thin and sometimes thick. They are
sometimes alined over a complete annual ring one beside the other.
They are sometimes present also in the rays. The rays consist only
of parenchyma cells. Their three walls are extremely thin and
unpitted. There may be 3—6—10, or even. 12 simple pits in a
cross-field. These pits are really sitnated on the walls of the
tracheids and they are only franslucent through the thini ray walls,
The pits are completely isolated because the rims of the borders
do not touch each other, which means they are not hexagonal, but
more oval. The resinous substance in the ray cells is here also well
visible. There is sometimes primary pitting present on the horizontal
walls.

TAXACEAE

12. Austrotaxus spicata Compt.*
Plate 12,

Native of New Caledonia, Test-material by courtesy, of French
Governor, Numea. '

C. 1., 2. The annual rings vary in thickness, they may
be 20—30, or even 60—70 tracheids broad. Boundary of annual
rings indistinet because the walls of the late and early tracheids
- are nearly identical in thickness (814—4u). Cross sections of the
tracheids rounded, circular or multangular and their size is also
varying. The rows of tracheids running beside the rays are some-
times broader than the -others.. The largest tracheids are 35—40u
broad, while their radial diameter is 25—30u. Some late tracheids
are quite small-lumened (5—6w). Sporadically, thinwalled paren-
chyma cells occur among the tracheids, and also sporadically are
visible pits on their horizontal walls. Rays run in radial direction
2—15—20 tracheids wide. Pitting is absent on their horizontal walls. -
Neither is pitting visible on their radial walls, or on their tangen-
tial walls. The parenchyma cells sometimes econtain a resinous
substance. 2800—2900 tracheids belonging to 1 mm?

T. 4. Though the walls of the tracheids in the taungential
section are smooth, nevertheless cccasionally an oblique striation is

* Austrotaxus is included by Wieiliard to . Podoaarpus on acconnt of its
anatomical structure,
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visible. Rays 1—6 cells high, but commonly 1—3 cells high. Cross
section of the ray cells more vertical elliptic, size 30—34u, width
12—15u. The solitary rays may even be larger. Net-like primary
pitting perceptible on the tangential walls of the ray cells. The
horizontal wall is entirely, smooth and appears to be of the same
thickness as the radial wall. No pitting is perceptible on the radial
wall either. The parenchyma cells are not infrequent among the
tracheids. They may be 30—35 t¢« wide. Their horizontal walls are
smooth, sparse circular pits may occur on their tangential walls.
A few scattered bordered pils are present on the tangential walls
of the tracheids, diameter 10—12 wu. Slit 3X6 u, not extending to the
rim of the border. Beside these somewhat larger bordered pits there
are also smaller ones, with a diameter of 6—7ux. About 70—80 rays
and about 100—110 ray cells belonging to 1 mm?

R. 3. Walls of the tracheids commonly smooth. On the walls
of some late tracheids thickenings are perceptible, which are similar
to spiral thickenings, and which run parallel to the oblique slits of
the bordered pits. These thickenings appear to be some primitive
streaky thickenings. Sometimes, however, they are horizontally,
arranged and run in intervals of 25—30 u. In other tracheids, howe-
ver, such streaks are lacking. The bordered pits are scattered, but
sometimes, particularly at the ends of the tracheids, they are more
frequent, they may be even so densely arranged that they almost
contact. Size 10—12u. They are circular or slightly flattened elliptic.
The aperture towards the lumen is slit-like and the outer one
circular. The slit sometimes reaches the rim of the border, but
sometimes extends over it. Size of the aperture 6—8X3 u. Some
tracheids have also pit-pairs. The walls of the rays are thin, withont
any marked pitting. The tangential wall joins the horizontal
wall in a slightly, oblique direction, and there is no indenture at
the place of contact. There is no pitting present on the tangential
walls, at the most the warts of the primary pits are visible. 1—3.
pits are present in a cross-field and 2—3 im a marginal cell, but
these are not on the walls of the parenchyma cells, but the pits of
the sublying tracheids are transluecent. Apertures 6—8X3u, while
the borders of the corresponding bordered pits 8—10ux. Aperture
oblique elliptic. All the walls of the longitudinal parenchyma are
extremely thin, entirely. smooth, without any thickening even on
the horizontal walls. The borders and slits of the smaller pits which!
occur on the walls of the sublying tracheids, are translucent. Width
of the parenchyma cells 15—18u. Occosionally there may be a dark
resinous substance in the wood parenchyma.

PODOCARPACEAE

13 Acmopyle Pancheri Pilger.
Plate 13.

Native of New Caledonia. Test-material by courtesy of the
French Governor in Numea.

C. 1., 2. The annual rings vary in width. They may be 6—S8,
but also 40—50 tracheids wide. The boundary, of the annual ring
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is sufficiently, distinet whieh is caused in the first line by the
difference between some rows of the thickwalled late tracheids and
the thinwalled and wide-lumened early tracheids. Size of the early
tracheids in radial direction is 26—30 x and of the late tracheids
only 9 u, The walls of the late tracheids are 6 u and of the early
ones 114—2ubroad. In tangential direction the tracheid rows are
22—24 4 broad. Their cross-section is rounded, that of the early
tracheids more square, or — in radial direction — elongated oblong,
while that of the late tracheids is — in radial direction; — more
flattened oblong. The tracheids may be multangular inside the
annual ring. Scattered parenchyma cells may be perceived among
the tracheids which contain a dark reddish substance. The paren-
chyma cells are chiefly. situated among the late tracheids, sometimes
quite close to the boundary of the annual ring. The rays run in
radial direction, and their horizontal walls are mostly smooth, or
with primary pitting. They run in various distances, sometimes in
a width of 2—3, sometimes of 15—20 tracheids. Sometimes tracheid
rows are perceptible in the annual rings which deviate in size from:

- the others, and which may be followed through several annual

!
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rings. Some 2500 tracheids belonging to 1 mm?.

T. 4. Walls of tracheids smooth, though in a larger or lesser
distance spiral streaks are perceivable in some late tracheids, which,
indeed, may not be termed as marked spiral thickenings. Bordered:
pits relatively large.- Diameter 16—18 wand they touch the -walls
of the tracheids. Their apertures are elongated elliptic 6X4 u, but
sometimes longer. But they, never extend to the rim: of the border.
The aperture in the late wood is mostly, vertical, but it may also
extend over the border here. The bordered pits are relatively. .
densely alined one after the other and their size is 10—11 . The rays
are 1—6 cells high, but mostly, 1—2 cells high. The cells are usually
20—28 1 high and 10—12 1 wide. ‘Their tangential walls are smooth
with primary pitting, but sometimes even Juniperoid pitting is

"present. The radial wall is smooth or with primary, pitting. Quite

many parenchyma are present, containing a reddish resinous subs-
tance. The horizontal walls are smooth; simple pits on the radial
walls are quite frequent, but more unfrequent on the tangential
walls. About 90—100 rays and about 160—180 ray, cells belonging
to 1 mm2 '

R. 3. Radial walls of the tracheids generally, smooth, but
traces of spiral thickenings are on this side also well perceptible.
There are scattered bordered pits on the walls of the early tracheids,
but sometimes they inerease in density, in which case some borders
touch each other araucarioid-like by a horizantal line. The hori-
zontal walls of the rays are smooth, at the most a few simple pits
are perceptible in them. The tangential wall is completely, smooth,
slightly curved, and there is no indenture at the contact with the
horizontal wall. There is mostly only a single circular or elliptic
pit in the crossfields and the two diameters of the pits are 14—15u
and 9—10 prespectively. Size of the pits in the late tracheids 9
and 6 4 resp. These pits are, however, not in the rays, but on the-
walls of the underlying tracheids and they are only translucent

. through the quite thin walls of the parenchyma. Where the ray

parenchyma contacts the longitudinal parenchyma, there is some-
2
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times pitting in the cross-field. Longitudinal parenchyma are not in-
frequent, the horizontal walls are completely smooth, and there
are simple pits with a diameter of 6—7 ¢« on the radial walls, which
follow each other in unequal distances. The tangential and the
horizontal walls are, however, smooth. The pitting of the rays
reminds on the whole of the Podocarpus.

14. Dacrydium Franklini, Hook. fil.
Plate 14.

Native of Tasmania. Test-material by courtesy of Division of
Forest Products, South Melbourne.

C. 1., 2. Annual rings more or less uniform thick. Boundary.
of annual ring sometimes rather undulating. Wall of early tracheids
thin, of the late tracheids gradually thickening. Mean size of late
tracheids 10X25 u, and that of the early tracheids 25X36 w. Late
wood may be 8—10 seriate, wall of tracheids here more rounded or
flat oblong, while the tracheids of the early wood - are more square
and angular. Boundary of annual ring is consequently sharp enough:
Ray cells running in radial direction andi in varying intervals. Two
rays running parallel sometimes 2—3, sometimes 8—10 tracheids
wide. Thus the width of the rays is not quite uniform,because they,
sometimes become somewhat wider in radial direction. Despite
of strongest magnifying pits could not be detected on theéir hori-
zontal walls, only extremely small primary pit-fields. Neither were
any pits perceivdble on the horizontal walls of the sparse wood
parenchyma ‘cells. 2100 tracheids belonging to 1 mm?

T. 4. Rays in tangential section 1--13 cells high, but for the
most part 4—6 cells high. Hcllendomner records with reference to
Burgerstein that D. Franklini may have 30 cells high rays. I was
unable to find such high rays — despite of most careful investi-
gation — in my test-material. Ray cells 22—26 x high and 10—12
© wide. Walls of tracheids smooth. Bordered pits absent on' ths
walls of the early tracheids, but they are rather frequent in the
late tracheids. Their borders are relatively small as compared with
the width of the tracheids, having a diameter of 13—15 u. Some
of the pits extend over the border, but in most cases the
slit-like outer apertures almost touch the pit-margin. The opposite
slits mostly cross each other. Exceptionally two pits in one tracheid
width. Oblique striations perceptible on the tangential walls of the
tracheids, particularly ou the walls of the late tracheids. Cross-
section of rather numerous bordered pits present on radial walls.

Only scanty wood parenchyma, limited to the late wood.Paren-
chyma walls very thin and pits could not be detected despite of
sirongest magnifying. Horizontal walls also quite smooth and very
thin. Width 22—24 .

Tangentlal walls of rays entirely smooth at the most with
very fme, primary thickenings. 50 rays and 193 ray cells belonging
to 1 mm? .

R. 3. Marginal cells of.rays sometimes undulated, sometimes
quite smooth. Their horizontal and tangential walls are also entirely
smooth and extremely thin, somewhat. warty, but without any

thickenings or pitting. Through the thin ray-walls of the rays the
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large oval pits of the underlying tracheids well translucent. Pits
in cross-fields either solitary or very seldom in pairs. Pits almost
spreading over the entire cross-field, or the pit visible in a eross-
field is much smaller than the other ones. Shape of pits almost
reminds us of the large pits of Pinus silvestris and of Sciadopytis.
Shape of pits in early wood either procumbent elliptic or
rombus-romboid, while in late wood meore vertical, on both ends
tapering ellipse or oval. Size in early wood 13X25. y, in late
wood 6X12 u. Undulating wall of marginal cells quite smooth,
without any protrusion. or warts. Bordered pits irregularly arran-
‘zed on radial walls of tracheids, sometimes contacting in pairs, some-
times arranged irregularly, and ‘in varying intervals. Borders of
pits slightly flattened elliptie, thus not circular. Size 16—18 1. Aper-
ture usually circular or oval, sometimes, however, extending over the
border. Slits erosswise in some of the pits extending over the border.
Sometimes radially, arranged fine dots, drawings peréeivable in the
pit borders by strong magnifying, which sometimes reminds of Larix
(Look at drawing). Wood parenchyma only exceptionally present
in radial section. . :

15. Microcachrys tetragona Hooker fil.
Plate 15.

Native of Tasmania. Test-material by courtesy of Division of
Forest Products, Melbourne.

C. 1.. 2. Annual rings relatively, narrow (0.3—1 mm). Some
6—S8, others 25—30 tracheids wide. Boundary of annual ring fairly
prominent, early tracheids considerably larger than the late
ones, which are strongly flattened along the boundary of the annual
ring, and also their walls are decidedly thicker. Cross-sections of
tracheids usually square or multangular, but very often irregularly
shaped..Length of early tracheids in radial direction 30—40 u, and
of the late ones 10—15 x, tangential width of both 16—20 x. Shape
of tracheids in a single row variable, sometimes small, sometimes
larger, sometimes irregular., Rays running relatively far from each
other, but sometimes only in a width of 1—2 tracheids. Horizontal
walls of rays appear smooth, at the most with primary, thickenings
and’ occasionally filled with dark coloured resin. Only sparse paren-
-chyma cells, usually along the rays. Some of these also with darker
coloured contents. Their horizontal walls appear quite smooth 3000
—3100 tracheids belonging to 1 mm?

T. 4. Rays usunally 5—6, exceptionally 12 cells high, but there
are also quite many 1—2 cells high. Cross-section of ray cells cir-
cular or elliptic, the marginal cells somewhat elongated, or wider.
.Height of rays usually 14—20 p, width 6—8 u. Their horizontal
walls were thin, pitting not visible. Only, very sparse parenchyma

cells were perceivable in the ‘examined tangential section.
’ Walls of tracheids smooth. Ow the tangential walls of early
tracheids pits absent, but on-the walls of the late tracheids the pits
were closely alined. Borders relatively small (6—8 «), about half of
the tracheid width, or somewhat larger. ‘Aperture circular or so-
mewhat elongated elliptic, but sometimes also extending over the
border, in which case the aperture extends over the rim of the
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border. The similar apertures of the pits, arranged on the yonder
side of the tracheids, cross each other. 100—110 rays and 300—310
ray, cells belonging to 1 mm?.

R. 3. Walls of tracheids smooth. Bordered pits on their radial
walls relatively densely alined; exceptionally 2 bordered pits may
be found in a single tracheid width, in which case the contact line
is mostly vertical or horizontal. The border of the pits is not a
regular circle or ellipse, but irregular, sometimes ovoid or distorted,
" so that it exhibits a great variety. They are relatively small and
never obtain the width of the tracheids. Diameter 12—14 u.

There are only. parenchyma. cells in the rays. Their walls are
very thin, without any pitting. The tangential walls are also quite
smooth, quite exceptionally with 1—2 nodular thickenings. There
‘are 2—3 large. Pinus cembra-like pits in the cross-field of the early
wood, while the cross-field of the late wood contains mostly only
a single large circular or vertically, elliptic pit. This pit is actually
on the tracheid wall, but it is translucent through the thin wall of
the rays. There may be 3—4 pits in some of the cross-fields, anda
then these 4 pits are situated within the outlines of a larger oval
pit. I could observe only a few parenchyma cells in this section.
But it is not impossible that these were not genuine, but traumatic
parenchyma cells. Since, however, such ovoid pits were present on
the radial wall of some tracheids, which correspond to the simple
pits of these cells, there cannot be much doubt that they are genuine
parenchyma, cells after all. Trabeculae were present in some of the
tracheids, which continued in the same height over 2—3 annual
rings. The parenchyma cells were relatively short and their hori-
zontal walls quite smooth. .

16. Phaerosphaera Hookeriana Archer.
Plate 16.

, Native of Tasmania. Test-material by, courtesy of Division of
Forest Produets, Melbourne, Australia.
C. 1., 2. Annual rings comparatively narrow. The narrower
. ones 15—20 the widest not more than 30 tracheids wide. Boundary
of annual rings slightly undulating, but uniform. Sharp, made still
more distinct by the flattened row of tracheids of the late wood,
consisting of 5—6 cell rows. The flattened wall of the late tracheids
is by no means thicker than that of the subsequent early tracheids,
i.e. the strikingness of the boundary of the annual rings is caused
rather by the flattened and dense tracheids. Size of the spring tracheids
14—16X16—18 p, that of the late tracheids 16—18X6—8 u. Transverse
sections of tracheids procumbent oblong, square, eventually multan-
gular. Interior part of the flattened tracheids along the boundary
of the annual rings appears sometimes only as a thin slit. Spo-
radically also wood parenchyma cells in the annual rings. Distinet
pitting absent on their horizontal walls, at the most 1—2 simple
pits perceptible. Rays running in radial direction, ocecasionally
considerably, almost barrellike widening, densely running one
beside the other. Sometimes 2—3, sometimes 7—8—10 rows of tra-
cheids between them. Their tangential walls are not always running
parallel to the boundary of the annual rings, sometlmes elongated
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‘and obhquely ineclined to the other radial wall (30—40°). The hori-
zontal wall is mostly smooth, and in one length only sporadically
1—2 tiny pits perceptible. Elsewhere, indeed, the wall was quite
smooth. 2—3 mnodular thickenings were perceivable on the tan-

gential walls of the rays, particularly they were obliquely inclined

to the horigontal walls. 7600—7800 tracheids belonging to 1 mm?

T. 4. Rays 1—6, quite exceptionally 8—9 cells high. For
the most part only 1—2 cells high. Cross-sections of ray cells more
or less circular, but the marginal cells more ovoid.. Mean size
12—14 @, mean width 10—12 x. Mostly 5—8 simple pits on tan-
gential walls, usually alined near the radial walls; occasionally the
pits are, however, elliptic, extending over the entire ray cells and
showing a juniperoid scalariform pitting. Walls of the tracheids
smooth, but oblique striations in the late tracheids. At the contact
of the tracheids and ray cells 3—4, even 5 simple pits are possible
in a ray cell height. Tracheid walls near the pits towards the cell-
lumen slightly rounded. Rather pletiful parenchyma cells among
the tracheids. Width 10—12 u. Their horizontal walls mostly smooth
or warty, elsewhere, however, nodularly thickened. Occasionally
rather plentiful simple pits "alined on the tangential walls, while
considerably less on the radial walls. 250—260 rays and 470—480 ray
cells belonging to 1 mm?

" R. 3. Tracheid walls smooth. Bordered pits scattered, size 6—8
. Borders mostly procumbent ellipse with corresponding apertures,
which are prominently horizontally situated and extending to the
torder rims. Parenchyma cells among them rather frequent. A good
deal of circular or ellipsoid pits on the radial walls, either sparsely,
situated, or in groyps of 3—4. Tangential walls occasionally obliquely
inclined, smooth or with 1—2 pits. There may be 5—6 simple pits
in a cross-field at the contact-place of the parenchyma and the ray
cells. Horizontal walls of the ray cells usually smooth, though in
a greater or lesser distance simple pits are also possible.  Tangential
wall is either vertical to the horizontal wall, or inclined in. acute
angle to the opposite wall. Pits were found on horizontal walls too.
2—3 simple elliptic pits per cross-field. Simple pits on the radial
walls conspicuous. Size 6—8X2—4 u. Two mostly vertically alined
simple pits per cross-field in the inner cells of the ray cells. They
‘are short-elliptic in early wood, but rather vertical and shghtlv

pointed in late wood. Spiral dense striation perceptlble is some

late tracheids.

" 17. Phyllocladus tnchomanoxdes D. Don
Plate . 17.

Native of New Zealand. Test-materml by courtesy of Prof.
A. W. Jessep, Melbourne.

C. 1., 2. Boundary of annual mng rather striking; this stri-
kingness emphasuzed by the larger lumen of the early tracheids
and by the smaller lumen of the late tracheids. But there is hardly
any difference in the thickness of the walls. The rows of tracheids
arranged in succession over several annual rings. Transition
gradually from early wood to late wood. Size of early tracheids
36—40X26—28 u, that of the late tracheids 26—28X10—12 u. Boun-
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dary of annual rings undulating, at some parts quite strikingly.
Annual rings in general 40—60 tracheids broad. Rays running in
radial direetion and in varying distances. This distance is some-
times 4—5, sometimes 20—25 tracheids broad. No pitting visible ou
horizontal walls, at the most primary thickening. I could not dis-
cover parenchyma cells in the transverse section (see picture). 1450
—1500 tracheids belonging to 1 mm?

T. 4. Rays uniseriate; I could not detect a s1ngle biseriate
ray. Rays 2—18, quite exceptionally 20 cells high, but in general
only 8—10 cells high. Wall of tracheids smooth, with sparse bordered
pits on the fangential walls. Bordered pits extending over the border
_and the slit longitudinally tapered. Opposite pits. mostly crossing
each other. Obliquely inclined striation visible on the walls of some
tracheids, particularly in the late tracheids. Ray cells more or less
elongated elliptic, while the marginal cells are more triangular.
Their walls are thin, no pitting could be discovered. Cells mainly.
20—22 u high, and 8—10—12 u wide. Here I could not detect paren-
chyma cells. 50—55 rays and 260—270 ray cells belonging to 1 mm?®

R. 3. Ray tracheids not present. Pits rather frequent on the
radial walls of the tracheids. They are relatively small 10—12 u
and they never reach the 2 margins of the, cells. They are seldom
cireular, mostly procumbent, slightly flattened elliptic. Pits extending
over the border, apertures mostly: extending well over the rim of the
pits and this extension over the two pit-margins may constitute
even a border-width. The apertures of the opposite pits mostly
crossing each other. Rays composed of parenchyma cells, with very
thin and entirely smooth walls. The tangential walls join the hori- .
zontal walls sometimes in a strongly acute angle and without inden-
tures. Here neither was any pitting visible. Radial walls also quite
smooth. One or quite sporadically two oval pits per ecross-field.
These are really tracheid-pits, tramnslucent through the ‘thin walls.
The solitary pits usually spreading over the entire cross-field and-
are similar in this respect to the pits of the Pinus silvestris and the
Sciadopytis or Microcachrys respectively. Size 20X16 u. But here
the border of the tracheid-pits is very large, while the aperture is
obliquely inclined tapering ellipse. Pits in late cross-fields narrow
and.- almost vertically arranged: (6X20 u#). I could not detect wood
parenchyma ecells in the radial section either. Outer wall of the
marginal -cells of the rays also slightly undulating and entirely
smooth. Also trabeculae present in some of the tracheids.

18 Prumnopitys elegans Philippi.
Plate 18.

Native of South America, somewhere in Chile. (Podocarpus
andinus.) Test-material by courtesy of Prof. A. W. Jessep, Melbourne,

C. 1., 2. Boundary of annual ring quite indistinet, hardly
visible. At the most the density and somewhat thicker Walls of the
late tracheids indicate the boundary of the annual rmg This
boundary is usually even. Thickness of annual rings varying, some-
times 8—10, sometimes 25—50 cells wide, Size of tracheids divergent;
size of early tracheids 32X20 u, that of the late tracheids 20X12
u, Beside the large tracheids also quite small tracheids present,
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sometimes irregularly arranged, or following each other regularly.
An interesting phenomenon is that the cells of the tracheid rows
running along the rays are at times somewhat larger and wider
than the rows running in a grater distance from the rays. Rays
running in varying iotervals, mostly 6—8 tracheids wide. There
are strikingly many parenchyma cells in. the annual rings, which
are arranged in some annual rings more in the late wood, some-
times 4—5 are adjacent or completely solitary, i. e. scattered. There
is sometimes a great number of parenchyma cells present also in
the early wood, sometimes, however, they are almost completely
lacking in some annual rings. Very fine primary pit-fields are
visible on the horizontal walls of the wood parenchyma cells and

' on the horizontal walls of the ray cells too. These extremely small
warts are sometimes more numerous close by the radial wall, but
in general they are scattered. 4300—4350 tracheids belonging to
1 mm? '

T. 4. The wall of the tracheids is smooth in the tangential
section, very sparsely pitted, only on the walls of the late tracheids
may occur more pits. The pits are relatively small (6 ), porus
small, and the aperture never extends to therim of the border. Rays
usually 2—6 cells high, but mostly 2—3 cells high. Quite excep-
tionally the ray may be 10 cells high. Cross-section of ray cells
elongated ellipse, height 16—18 4, width 12—13 u. Occasionally. some
solitary rays may be twice as high as the inner cells of the higher
rays. Sometimes pitting is visible on their radial walls, while the
tangential walls are generally smooth, or, quite seldom with a
slight protrusion. Parenchyma cells are quite frequent, width 14—16
#. Horizontal walls quite smooth, no pitting perceptible on the
radial walls either. Sometimes small circular pits visible on the
tangential walls, elsewhere the pits appearing as circles or oblique-
ellipses. 215—220 rays and 490—500 cells belonging to 1 mm2

R. 3. The bordered pits on the radial walls of the tracheidis are
‘relatively densely arranged and sometimes they are closely alined.
Aperture usually circular or slit-like, but in the late tracheids even-
tnally extending over the border. In that event they cross each
-other with the underlying ones. 'Size 12—14 u, Spiral thickening
on their walls absent. Parenchyma cells quite frequent, width 9—10
¢, horizontal walls quite smooth, only. sparsely visible a primary
pitting on their tangential walls. Pits of tracheids translucent oni-
the radial walls, consequently pits on the radial walls absent. This
may be surmised by the phenomenon that the cross-fields at the
contact of ray cells and of the parenchyma cells never contfain pits.
(See the lower right corner of the drawing.)

The rays are composed only of parenchyma cells, Their hori-
zontal and tangential walls are entirely smooth and thin. The tan-
gential walls join the herizontal walls under somewhat oblique
angle. Indentures absent. Every cross-field containg mostly one
relatively small elliptic pit, and in the solitary rays there are mostly
2 pits one above the other. Pits in the marginal cells of the higher
rays are somewhat larger. The pits in the cross-fields are circular
or somewhat inclined elliptic. Diameter of pits one-half or one-third
of the cross-field. Size 6-—-8X10 px. The pits in the ecross- fleld of

‘ the late wood are elongated oblique ellipses.
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19. Amentotaxus argotaenia Pilger.
Plate 19,

Native of West-China and Formosa. Test-material by courtesy
of the Forstbotanisches Institut, Tarandt (Germany).

C. 1., 2. The annual ring is varying in thickness. Some are
40—50, some 70—80 tracheids wide. The boundary of the annual
ring is not distinet because there is hardly any difference in the
thickness of the late and early tracheids. Diameter of the last late
tracheids in radial direction is 10—12 # and in tangential direction
25—30 u; on' the other hand the early tracheids are 30—32 « wide in.
tangential direction, while in radial direction they are of the same
size or somewhat larger. The cross section picture of the-tracheids
in the-annual ring is mostly rounded square or multangular. The
late wood in the annual ring is usually much more extensive than
the early wood. It is characteristic for the early wood that among
the tracheids a remarkably large number of parenchyma, cells is
alined one beside the other. The parenchyma rows may also branch
off and sometimes they show a quite peculiar design. This arrange-
ment of the parenchyma cells is. so characteristic that it allows
by the cross section an immediate distinetion from all the other
conifers. Diameter of these parenchyma cells mey be 40—50u. 6—S8
simple pits are visible on the horizontal walls of the parenchyma
cells which are arranged regularly, or — almost sieve-like —
irregularly. Rays usually, uniserjate, quite exceplionally biseriate
and they are running in radial direction. Simple pitting is some-
times -quite well visible on their horizontal walls, The tangential
wall is usually obliquely inclined to the radial wall. Rays sometimes
1, sometimes 20—25 tracheids wide. About 1900—2000 tracheids be-
longing to 1 mm?2 :

T. 4. Spiral thickening present in the tracheids. Spiral lines
always running in pairs under an angle of about 45°, but sometimes
they are running horizontally, in pairs or in threes. No bordered
pits visible on the tangential walls, or only quite sporadically. Rays
1—10 cells high. T could not discover higher rays in the examined
cross section. Cross section of the ray cells circular or slightly oval,
height 20—264, width 16—18u, the marginal cells or the solitary
ray cells may be somewhat higher. Only primary pitting is visible
on the tangential wall of the ray cells. But simple pitting is quite
well conspicuous on their radial and horizontal walls, Parenchyma
very abundant. The parenchyma cells may be 40—50 u wide, their
horizontal wall nodular and simple pits are well visible on the
tangential wall. Where the parenchyma cells and the ray
cells contact, simple pits are well visible on both which proves that
simple pits are present on the radial wall of the ray cells.

About 60—65 rays and 160—170 ray cells belonging to 1 mm?.
Tangential wall of the parenchyma usually smooth, sporadically
with circular simple pits. - '

) R. 3. Pits on radial wallsof the tracheidsscattered and arranged
in one row; I could discover pits in two rows only exceptionally
and ounly on the walls of the early tracheids. Size of bordered pits
12—15 p, aperture circular or slit-like, or extending over the border;
the direction of the slit is identical with the direction of the spiral -’
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lines and very often the slit of the bordered pit is surrounded by
two spirals. In some tracheids, where the two 'spirals are
horizontal, they surround the bordered pits of the tracheids in the
same manner as is visible in some species of Callitris.

The rays contain only parenchyma cells. Ray tracheids are
‘imperceptible. The horizontal walls of the rays are smooth or pri-
mary pitted. The tangential wall is always smooth, unpitted.
But there is simple circular pitting on the radial wall through
which the aperture of the bordered pits of the sublying tracheids
is well translucent. At the contact of the tangential and horizontal -
walls indentures quite distinet. Usually 2—3 pits in the cross-fields,
but 4 pits may be present in some marginal cells or in solitary rays.
If there are only 2 pits, they are usually diagonally arranged.
Where the parenchyma contacts the ray parenchyma, in that cross-
field there may be 3—10 simple pits of varying shape, size and
arrangement. But if the tracheids end at the rays, there a simple
pit ispresent in the ray parenchyma. Simple pits are in the tan-
gential walls of the ray parenchyma. Remarkably plentiful paren-
chyma in the radial section. Several  circular procumbent elliptic
simple pits on their radial walls, The horizontal walls mostly with
nodular thickenings, but sometimes smooth. The parenchyma cells
may sometimes be 40—50 u vide. Size of the simple pits of the rays
6—8u, and the slit is 3—4 u wide. The aperture of the bordered pits
of the tracheids is mostly inclined under 45°, i.e. diagonally, while
the p1ts of the parenchyma are almost circular. The size of the
latter is 6—8u. Cooe ;

Credit is due to Demonstrator Emerich Horvdth for his
valuable help in preparing the microscopic sections and to Dr. Mar-
garet Szabados, classical school master, for making the drawings
under my direction and supervision. Translated by L. Erdés, Szeged.
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Die Wirkung der Beleuchtung auf den Zeitpunkt
der Bliitenbildung.'

Von DR. ISTVAN SZALAL

Einfiihrung.

Bei den mit der Hirse angestellten Versuchen hat es sich heraus-
gestellt, dass die Kurztagsbeleuchtung eine photoperiodische Nach-
wirkung besitzt, und zwar ist die Wirkung umso grdosser, je eher
die Keimpflanze ihr ausgesetzt wird. Auf dhnlicher Grundlage wurde
anch der weisse Senf (Sinapis alba L.) untersucht. Aber das Verhal-
ten der Langtagspflanzen ist nicht immer entgegengesetzt zn dem
der Kurztagspflanzen, d. h. es ist — ceteris paribus — unmdoglich,

-ihre photoperiodischen Erscheinungen einander wie ein Spiegelbild
gegeniiberzustellen. Bei der Hirse ist die Wahrnehmung der Reiz
wirkung unbefriedigend, solange die Pflanze noch unentwickelt ist
und nur noch wenige Blitter trigt. Andererseites erklirten Hamner
& Bonner (1939) auf Grund ihrer Beobachtungen an Xanthium penn-
sylvanicum, dass schon ein einziges Blatt der stindigen Langtags-
pflanzen fiir die Wahrnehmung der photoperiodischen Reizwirkung
geniige. Threr Meinung nach ist es nicht die Dauer der Beleuchtung,
welche den Zeitpunkt der Bliitenknospenbildung bestimmt, sondern
die Dauer der dunkeln Periode ist der entscheidende Faktor fiir das
Erscheinen der Bliiten. Sie sind der Ansicht, dass es sich hierbei um.
eine hormonalisch wirkende Substanz handelt, die vielleicht ,,Reserve-
_stoff ist, weil selbst nach Entfernung der Blitter, welche fiir eine
bestimmte Zeit einer Kurztagsinduktion ausgesetzt wurden, die Re-
aktion auch bei den Langtagsteilen zur Geltung kommt. Aber auch
die Frage gelangt in den Vordergrund, ob die Pflanzen im Laufe
ihrer Entwicklung einen Kurz- ocder Langtagskarakter besitzen. Die
Klirung dieses Problems ist vor allem in der Hinsicht wichtig, wie
die Pflanzen sich in der reproduktiven Periode verhalten. Egychj un-
tersuchten im Jahre 1940 zahlreiche Pflanzen nach diesem (esichsts-
punkte und stellte 9 Typen fest. Nach seinen Beobachtungen kann °
die gleiche Pflanze je mach ihrem Alter auf die Beleuchtung ver-
schieden reagieren.

Um die Probleme studieren zu konnen, wurden in den Jahren
1947 und 1948 mit weissem Senf mehrere Untersuchungen angestellt,

* Eine Arbeit am Biologischen Institut der Szegediner Uniersitit, Direktor:
Proi. Pdl Greguss. . .



