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FLORIN in his excellent work deals in detail with the leaf-epidermis of
Coniferae and Cordaites, precisely with the structure of the stomas and he
reaches important phylogenetic. conclusions. He describes briefly in his paper
the leal-structure of some types of the extinct Psilophyta and Pteropsida, but
he does not deal with the leaf-structure of Cycadales, especially the stoma.
We get acquainte! with the leal-epidermis of many extinct Pteridospermae
and Cycadales by the recent paleontologic findings. They are very difficult to
identify as we have no synthetic work which deals with the structure of leal-
epidermis of Cycadules, at least by photo. This work intends to reterieve thelack,
by describing the structure of the leaf-epidermis of living Cycadales and wis-
hes to help the paleontologists at the identification of the paleontologic fin-
dings.

The acquisition of the material.

First of all we nceded definite material to achieve our aim. We reguested ma-
{erial from countries in which these rare woody-plants grow, secondly from Botanic
‘Gardens, where they are kept in hothaouses. {Berlin, Kew, etc.) In such a way we get

leaves from 8 of the living genera of Cycadales. The Australian Bowenig is still
missing, I am unable to examine the leaf-epidermis of this genus at present. I hope
‘bricfly described. - : ’

In this dissertation I deal only with the surface-structure of the Cycadales leaf-
epidermis, I intend to deal with the internal anatomy of the leaves ih a second work.
In the present paper the method. employed to examine the epidermis of the leaves is

. briefly deseribed. )

We cut a little piece of 1 1 ¢m aut the margin of the studied leaf in order to
prepare the final section. The epidermis of the right and back side of the leaf re-
mains after spreading oul side by side. Such a preparation immediately proves the
hypostomatic or amphystomatic character of the leaf. We put the little piece in an
eprouvette, we heat it carefully by Schultze’s method, (KClO; + HNO3) till the leaf’s
leaves dissolves completely and there remains only the transparent upper and under
epidermis, so the margin of the spread leaf keeps together the right and back side.
green colour disappears and becomes nearly transparent. The mesophyllum of the
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I1 promotes the exact examination of the details when we treat the epidermis-pre-
paratum by various simple or double colouring methods. For the colouring for in-
stance gentiana-violett, vesuvin, methylen-blue or silvering method are suitable.
With a colouring method perfect contrast preparations are obtained, fit for photo-
graphing and for delailed studies. It is important to. take photograms to observe the
quantity, size, arrangement of the stomas in the epidermis and using magnification.
minute details can be fixed well too. In order to facilitate the view, x-50 magnifica-
tion photos of the right and back side of the leaves were taken and the minute de-
tails illustrated in x-300 enlarged photos. Sometimes we took two photograms of the
‘same stoma, mainly in species at which the stoma is nearly crater-like, we can ob-
serve on the two photos taken, adjusted in the same manner the upper part i. e. the
top of the crater and the aperture of the closing-cells located deep down al the bot-
tom of the crater sharply. (See’ Cycas, .Encevhalartos photos.) .

Among the 8 living Cycadales genus the following 8 generawere examinded-

1. Ceratozamia mexicona Brongn.
2. Cycas revoluta Thunbg.

- Dioon edule Lindl

- Encephalartos altensteinii Tehm.
- Macrozemia spiralis Mig.
Mycrocycas calocoma A. DC.

. Stangeria eriopus Kunze.

. Zamia portoricensis Urban.
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Detailed descriptions,

.. Ceratozamia mexicana Brongn. Material obtained from Miami, Florida.
(Mr. Stanley C. Krun) The leaf is characteristically hypostomatic, On the
right side of the leaf the epidermis-cells are narrow and elongated in direc-
tion of the longitudinal axis. The single cell is hardly 10 microns wide and
the: most wide cell is scarcely 16--20 microns. Their length is different too,
Certain cells are hardly 25— 30 microns long, other 150—200 microns long and
their walls link at transverse or at various angles. In some places many hun—
dred microns long cells fit into the longer or shorter cells, which cells have
thinner walls than the above mentioned narrow epidermis-cells. On the sur—
face of the epidormis-cells with thicker walls there are tiny warts. The epi-
dermis—cells on the back side of the leaf are of two kinds. Elongated. .
and thinwalled cells fit in the row between the short and thickwalled cells.
The stomas line up -in longitudinal sirios here 1oo. but some strips do not se-
TParate from its viemnity firmly, so that in the arrangement of the stomas there
is no real system. The crater-like structure can be observed with this genus
too, but only tn a certnin extent. The iength of the closing-cells is 5¢—60
'microns, the width of both closing-cells is 40-—59 microns. The -tips of the
two -closing-cells are cut off straightly in the direction " of ihe soma. Between
the concave sides shorter or longer guadrangles are formed, 2022 microns
‘wide and 30—35 microns high. The clasing-cells are sourrounded by one or
two rings of accessory cells. There are 23 stomas in 1 mm?® (See: Plate I.)

2. Cycas revoluia Thubg. Material obtained from Botanic Garden Sze-
ged. It has also a {ypically hypostomatic leaf-siructure. On the rightside
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of the leaf the cells line up parallel with the longitudinal axis, they are 16—
30 microns wide and 100—130 microns long. The shorter wall bends onto the

longer rectangular or oblique-angled one, on another occasion it is wavy. The

epidermis-cells are in certain cases more or less isodiametric and their walls

are waved too. The surface of the epidermis-cells is full of little pores. which

are arranged in 2—3, or even in 4 longitudinal walls. The back side of

the leaf: the stomas are arranged irregularly, in some places they are near

each other or there is a breach between, them. The stomas of the Cytas are

characteristic and posses a definitely crater-like structure. The upper-aper-

fure of the crater is generally round or elliptic. 10—12 cells located in a

threaded direction form the boundery. The two closing-cells lie in the hottom

ol the crater and between them is the split-like aperture. The crater-cells
are bordered by 10—12 crown-cells at their foot-in a ring-like manner. The

size of the stomas is 70—8) microns, whilst the upper aperture is a circle or _
an eliipse, with a diameter of 20—30 microns. The size of the crown-cells is

20—22 microns, the width is about the same. The clearness of the photo No 7

- i1s adjusted to the stomas and the crater-ceils, the other photo shows in the

same size and setting the closing-cells and stomas on the bottom of the crater,

This cattle-like stoma is characteristic for the Cycadales,- such structure of

the stoma is not {o be found in the case of other species of the genus Cycas.
There are 67 stomas in 1 mm?® (See: Plate I].)

3. Dioon edule Lindl. Material obtained from Miami, Florida. (Mr. Stanley
C. KikM.) The leaf is charakteristically hypostomatic. There are no stomas
on the right side. The epidermis-cells are elongated parallel with the
longitudinal axis. The width of the cells is 18—20 miecrons, the length is 20—
80 microns. They have generally the shape of an elongated oblonge, the sher-
ter sides are perpendicular to the longer ones, or bend towards them at va-
rious angles of inclinations. The tips of the cells and the way they join vary
{600, they terminate here and there like forks or in other forms. On the
back side of the leaf the stomas line up in longitudinal strips. The strips
ol stomas alternate with strips without stomas. In the strips -with stomas
there are 5—6 gaps situated irregularly, loosely near each other. (See photo
No 10) The structure of the single stoma is essentially like, that of the Cyecas,
1. e. like a crater. The photo No 11 shows the upper aperture of the crater,
the photo No. 12 the closing-cells on the kottom of the crater. The size of the
crater-cells is 40—55 microns, the size of the ellipse-shaped gap of the cra-
ter is 32X 16 or 18 > 16 microns respectively it is interesting that the lon-
gitudinal axis of the ellipse-shaped crater-gap is situated transversally 10 the
aperture of the closing-cells. Among the epidermis-cells with thin walls there
are in some places cells with thicker walls and varied shape, like real idio-
olasts or little idioblast-fields. The staining of this cells differs from: the ot-
her cells: on the side of the crater of the stomas there is nc ribbing as at the
Cycas. This is the. essential difference between it and the Cgcas (See photo
No 7) '.[‘hcrc_ are 48 stomas in 1 mm® (See: Plate I11.)

4. Encephalartos altensteinii Lehm. Material obtained from the Botamc
Garden Berlin. (Miss Eva Porst ALY The leaf is charakteustlcally hypostora-
tic, It has no stomas on the right side. The single cells are isodiomet-
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ric and have various shapes, triangle, oblong, quadrangle and differently
elongated cells join each other in various manners. (See photo No. 14} On
the back side of the leaf the stomas are arranged in itarrow or ~ wide
strips without any definite order. The stomas are slightly elongated, crater-
like, generally 30--35 microns wide and 14—16 microns long. The aperture
of the crater is nearly as wide as the outline of the closing-cells. As contras-
ted with Dioon it is characterised by the longitudinal axis of the crater-aperture
which always runs parallel with the longitudinal axis of the closing-cells and
is never transversally situated as in the casc of Dicon. The tips of the bean-
shaped closing-cells are obliquely cut off towards the centre or are a little
concave. Other crater-cells are slightly raised, but under such crater-apertu-
res the gaps of the closing-cells can be not, or hardly seen. Consequently En-
cephalartos has two kinds of stomas, lying sometimes side by side. {See photo
No 16) There are 67 stomas in 1 mm?® (See: Plate IV.)

5. Macrozamia spiralis Miq. Material obtained from Brisbane, Ausiralia.
(Mr. WiLKES) The leaf-structure is tv¥pically hypostomatic. The right
side of the leaf has not any stomas. The single eplderm—cells (scen from
above) set in longitudinal rows, run generally parallel with the longitudinal
axis of the leaves. The shape of the single cells varies to a great exlent. They
are generally 150—200 microns long and 20—25 microns wide. The cells are
elongated in the direction of the longitudinal axis and-therefore have various
shapes or they are arranged perpendicularly or obliguely to the longitudinal
row. This various shape of cells can be seen weil on the x 50 and x300 mag-
nified phofo No 17, 18. On the back side of ithe leaf the shape, size and
arrangement of the epidermis-cells are similar to those on the right side. The
single stomas are arranged in lengitudinal strips, generally 3—6-—7 stomas
line up side by side in loose order. The single stomas are elongated in-the di-
rection' of the longitudinal cell rows, the closing-cells are bean-formed, the
accessory cells are long-shaped too and they line up close to the closing-cells.
The inner side of the closing-cell is concave so that the breach beiween the
concave halves forms a longish oblong, in the middle of ‘which there is the
split-like. aperture. The lips of the closing-cells are cut off outwards obli-
quely i. e. the obtuse triangular ends in the four vertexes of the bean-shaped
closing-cells can be seen. The length of the closing-cells is generally 70—80
microns, the width of the double ones is 45—50 microns. The oblong-field of
the concave side is 204—22 microns, its height is 40—43 microns. — There
are 23 stomas in 1 mm?® (See: Plate V.)

6. Microcycas calocoma A. DC. Material obtained from Miami, Florida {(Mr.
Stanley C. KIeM.) The léaf is characteristically hypostomatic. On the right
side of the leaf the cells are elongated in the direction of the 10ngitudinal
axis of the leaf. The cells are 25—32 microns wide, 200—220 microns long and
they fit into one another, the tips vary to a great extent. On the back
side the stomas line up in longitudinal strips, in strips there are 3—6 rows
of stomas. In the neighbouring rows there is no definitive system. The
closing-cells of stomas are 40—60 microns high, together the width of the two
closing-cells amounts to 35—45 microns. The hollow on the concave side bet-
ween the closing-cells is 27—28 microns wide, the height is the same: A typi-
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cal featwe is that the tips of the closing-cells are concave and not cut off
straightly towards the gap, — towards the tip they become sharp. The acces-
sory cells are always well visible beside the closing-cells. There are 40 stomas.
in 1 mm?®. (See: Plate VI.)

Stangeric eriopus Kunze. Malerial obtained from Kew Royal Botanlc
Garden (Sir E. SaLISBURY.) The leaf is characteristically hypostdmatic. The'
single cells on the right 51de of the leaf are slightly. elongated, but
the most characteristic feature is’ the wavy margin, nearly serrated. The
humps on the one side of the cell fit exactly into the cavities of the other..
The second typical feature is that on the surface of the epidermis-cells longi-
{udinal and dense wavy ribs extend. These ribs originate radially from the
central-cell and proceed in the riblike structure of the neighboruring cells.
(See'photo No 26) On the back side of the leaf there are no-
lungitudinat ribs on the surface of the cells, only in strips corresponding to the
veins of the leaves. The sidewalls of the cells are winding. The single cells are
elongated in the direction of the capillaries, the margin and the surface are
less wavy. The stomas liné up irregularly, though assemling in longitudinal rows.
nceurs ‘occasionally, The length of the closing-cells iz 55—60 microns, the width
of the: twa closing-cells together is 30—35 microns. The sharpe anhd structure
of the cloqmg—cellb differ from the above described types, the bean- shaped
type of the closing-cells is not cut off or concave, but round and thin. The-
gap of the concave side of the closing-cells is narrow and short, the length
is 10-—16 microns, the width is 9—6 microns. It is remarkable that here and
there thin spiral or netlike tracheaids penetrate 1nt0 the point of the little tooth.
of the leaf-margin. There are 21 stomas in 1 mm?®, (See: Plate VII.}

8. Zamvia portoricensis Urban. Material obtained from Miami, Florida.
(Mr. Stanley C. Ki:m.) The leaf is hypostomatic. On the right side
the epidermis-cells are elongated in the longitudinal axis, the width is 10—15-
. microns, the length is 250--300 microns, the endings of the cells compose:

obligue walls or various inserticns by which they fit into one another. The
" walls are thickened in two mianners. Some cells have thick walls, others thin-.
nerones.: This cellwall-structure differs essentially too. On the back side:
of the leaf syndetocheil structure of the stomas is visible particularly. The
stomas line up -in longitudinal strips without any regularity, but we can
observe longitudinal and partly oblique rows here and, there. The crater-like
structure of stomas is observable too., The aperture of the craier is a most.
Legular circle, the length of the closing-cells is 27—30 microns and the width
of the two closmg—(:eils together is nearly the same, 30—32 microns. The
combined shape of the two closing-cells is a nearly regular circle or short.
ellipse. The tips of the eclosing-cells are concave and nof straight, a short.
extension is observable on both sides in the direction of the aperture. There-
are 53 stomas in 1 mm?, (See: Plate VIII)

Summary

On studying the structure of leaf-epidermis of the characteristic species
of the above treated § genera more precisely that.of the structure of the



156 P. GREGUS5

stoma located among the epidermis-cells thoroughly, it can be stated, that .
the genera of Cycadaies can be differentiated from one another according
to-the: structuré- of -the- leaf-epidermis. Their epidermis. or stéma-structure
resembles that of -the Coniferales. There are some tiypes-e.'g. Cycas, which
‘have .nho 51m11ar1ty with Coniferales, the stoma-structure of which resembles
that the aur-gapa exhlbltmo‘ craterous structure of Marchantm The resem—
blance is really strlkmg' On the other hand, there are some genera which
show similarity . with .the stoma-structure of the e‘qtmci Ptemdospermae e g
bygmodendron otdhamzum The aim of {his short paper is to draw conclu—
sion from the comparlson of the structure of the 1eaf p11nt in fossils concer-
- ning the genetlc relation with living forms, -
The aim of the followmg’ detailed communication Wlll be to study not
only the structure of the leaf epidermis of Cycadales, but the structure of the
leaf’s and stem«s. mternal organisation too. I hope to publish it soon.
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Plate 1.

1. Right side x-50 2. Right side x-300

3. Back side x-50 4. Back side x-300

Ceratozamia mexicana Brongn.
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Plate II.

7. Back side x-300 8. Back side x-300

. ' Cycas revoluta Thunb.
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Plate III.

9. Right side x-300 10. Back side x-50

11. Back side x-300 12. Back side x-300

Dioon edule Lindl.
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Plate IV.

13. Right side x-50 14. Right side x-300

15. Back side x-30 16. Back side x-200

Encephalartos altensteinii Lehm.
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Plate V.

17. Right side x-50 18. Right side x-300

19. Back side x-50 20. Back side x-300

Macrozamia spiralis Migq.
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Plate V1.

21. Right side x-50 22. Right side x-300

23. Back side x-50 24. Back sid2 x-300

Microcycas calocoma A. De.
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Plate VII.

26. Right side x-300

27. Back side x-50 28. Back side x-300

Stangeria eriopus Kunze
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Plate VIII.

29. Right side x-50 30. Right side x-300

31. Back side x-50 32. Back side x-300

Zamia portoricensis Urban



