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CYCADS IN CONTAINERS - by Len Butt

Many of the smaller Cycad speciles are ideally suited, as potted
plants, to decorate interior courtyards, verandahs, along the
front of houses, or to add beauty to patios or balconies in
multi-storey units.

The container should have depth to accommodate the long roots,
especially if your plants are seedling grown. I always favour
terra-cotta pots because of their porosity, but these require

ample drainage crocks in the bottom, and perhaps a strong piece

of gauze over the hole to stop the entry of unwanted pests.

The soil mixture for all of the plants should be friable, perhaps

a John Innes base mix. If
the cycad is from firm sandy
terrain, the addition of
more sand in the medium is
essential. As the great
majority of these plants
come from arid to semi-arid
places, watering should be
plentiful in the hot and
windy. periods, with a
general easing off during
winter.

- C. calcicola (Female)
May '88
Telmer Falls, Litchfield
Park, N.T.
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Although I have stipulated deep containers, this is not a
hard and fast rule. Several plants of Bowenia serrulata and
the exotic Strangeria were left for eighteen months in a 25cm
square box with a depth of some 10cm. When eased out of the
container the caudex was forming well, and the roots had
grovm horizontally to suilt the container. The exotic CYCAS

revoluta or "sago palm" has even been used as a bonsai subject
in China, Japan and Hawaii.

For the patio or verandah I suggest smaller growing plants such
as the two bowenias, the Macrozamia pauli-guilielmi, M. lucida,

M. spiralis, M. fawcettii, M. platyrachis, and perhaps CYCAS
armstrongii.

Care must be taken when weeding around all these plants to
make sure that the coralloid roots are not damaged. They are
generally just under the surface, or even exposed where the
potting medium is washed away. These coral-like growths are

part of the growing mechanism and quite important to the cycad.

B Australian Cycas already recorded
B . nich grow w21l in containers
88 arc CYCAS media, CYCAS cairnsiana,
i CYCAS kennedyana, CYCAS normanbyanz,
# CYCAS angulata, CYCAS armstrongii,
# CYCAS calcicola, CYCAS pruinosa,
CYCAS furfuraceae, CYCAS basaltica
B & cYCAS lane-poolei. The last

@ mcentioned is probably synonymous,
with armstrongii.

C. calcicola (male) May '88
Tolmer Falls, Litchfield Park, N.T.
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Macrozamia macdonnelli (E. Muell.) A. DC."(186
Plates XL, XLIH, Photos I-12; Fig. 9

This species is described by Schuster as M. preisii (Lehm.), by Johnson and Pilger
as M. macdonnelli F. Muell. On the basis of the latest monograph by Johnson we
shall adopt the name macdonnelli here. lts area of distribution is the central
Australian desert where it is sporadically encountered. The stem is | or 2, excep-
tionally 3 m high, with a diameter of 60 to 80 cm; very often it lies prostrate on
the ground. On its apex it bears a leaf tuft made up of 50 or 100 leaves 150 to
220 cm long; the length of the leaflets is 12 to 25 cm.

The stem sample examined was obtained from the Botanical Gardens of
Adelaide (courtesy ol director T. R. N. Lothian).

Fig. 9. Muacrozamia macdonnelli (Australin: after Pritsel)

Macroscopic examination. One of the stem samples came from a quite young
specimen of about 3 ¢m diameter which continued in a rhizome ol about 50 ¢cm
length (Photo | [x 1:5]). The lateral roots branching Irom it carried root tubers
charucteristic ol the Cycads: its surfuce bore traces of leal scars, indicating that
some leaves issued directly from the rhizome. A photograph ol the rhizome
reveals a peculiar structure (Photo 1). In the interior the bundles are either arranged
in 2 or 3 rings or scattered aboul. There is no well-delined pith, its place having
been tauken up lurgely by the conductive bundles. The cortex includes no separate
cortical bundles, nor any mucilage canals. Another picce of stem ol similar
thickness showed essentially the same structure (Photo 2 [nat. size]).

The lack of a well-defined pith in the stem sets apart Macrozamia i§ucdonnelli
from the Cycad species discussed up to now. The pith portion within the bundle
layer is filled out with more or less isodiametric paurenchyma cells.

Microscopic examination. The pith cells are of 110 to 130 p size, ol frregular.
crowded shapes. Intercellular ducts are rare. Calcium oxalate erystal druses are !
remarkably numerous not only in the pith but in the pith rays and in the cortical
cells as well. There are very few mucilage canals and as ew conductive bundles in
the pith. The primary pith ray cells are thin walled with tiny circular or clliptical
pits. The interior of the cells is filled with starch.



Vascular bundle ring. The isodiametric parenchymatous cells of the pith grade
almost imperceptibly into the broad primary pith rays (h) which are gencrally
6 to 10 cells wide. The ray cells among the xylem bundles are somewhat elongate
radially, 110 to 120 u long and 40 to 60 p wide (Photos 3 [x30], 5 [x 100],
7 [ % 100D).

The xylem bundles are also comparatively narrow, bi- to quadriseriate as a
rule (Photo 4 [x 50]). The pith rays between them are invariably much brouader
than the bundles (h).

In section, the tracheids are generally square, radially or tangentially elongate
rectangular or polygonal (Photo 6 [ x 100]). Among them there are a few scattered
thin-walled xylem parenchyma cells whose size is the same as that of the tracheids.
The adjacent ray cells are invariably larger than the xylem parenchyma cells
themselves (Photo 4). The ray cells themselves are larger and wider near the
cortex than near the pith.

The phloem bundles of the phloem ring correspond to the respective xylem
bundles (Photo 4); they are uni-, or at most, biseriate and highly inconspic-
uous. The phloem tracheids are square or rectangular, in cross section thick
walled, with pinhole- or slit-like lumina. This structure with underdeveloped
xylem and phloem elements is due to the subterranean habit of the studied
specimens.

The phloem bundle is embraced by a further xylem-and-phloem bundle ring in
quite irregular arrangement (Photo 1), The finer structure of these perfectly agrees
with that of the normal bundles referred to abave. In the external part of the
corlex, calcium oxalate crystals are very abundant, in places almost forming a
full layer (Photo 8 [x 300]).

Neur the periphery there are a few cortical bundles among the cortical cells;
these continue through the cork cambium into the periderm. Their flattened cells
form an alternating pattern resembling a brick wall (Photo 8). In places the ex-
terior of the stem is detached in the form of a simple cortical scale (Photo 1).

In tangential section, some pith rays are up to 20 cell layers wide, but most are
only tri-, quadri- or quinqueseriate. The bundles running between them have a
width of at most 5 tracheids. The ray cells are 90 to 100 g high and 50 to 60 g
wide. Their shape is upright, elliptical or elongate polygonal; they frequently
contuin solitary crystal druses of calcium oxalate.

The tangential walls of the tracheids bear close-packed bordered pits (Photo 9
[x50]) arranged in 2 or 3 rows in the araucarioid pattern. Their apertures are
linear or granulate, horizontal. As a rule, the apertures span the entire width of
the walls in the very narrow tracheids (Photo 9), resulting in scalariform thicken-
ing. In the broader tracheids, however, 2 or 3 bordered pits may occur side by
side. The ray cells are filled with starch.

Whereas in M. pauli-guilielmi, a species to be discussed later, there are numerous
transfusion cells in contact with tracheids, transfusion cells are very scarce in
M. macdonnelli. Those few which have been observed bear bordered pits which
sometimes pass into scalariform thickening.

In the phloem, width and height of the pith rays are the same as in the xylem.
The broadest pith rays carry conductive bundles from the pith towards the cortex.

Radial section. The ray cells perfectly agree, as to structure, with the parenchyma
cells of the ground tissue. They are 100 to 150 u high and 100 to 110 u wide;
their walls are smooth and thin.

Where the ray cells contact the tracheids there are no well-defined cross fields.
The presence of such can at best be surmised from that in the tracheid walls, the
rows of bordered pits are repeatedly interrupted where the horizontal walls of
the ray cells contact the tracheids. One such cross field bears 15 to 20 or more pits.

In the tracheid walls, the bordered pits are arranged in 2 or 3 longitudinal rows,
in the araucarioid pattern (Photo 10 [ x 300]). The apertures of the pits are.slit-like
and horizontal. Sometimes the apertures of 2 or 3 adjacent pits coalesce to span
the width of the tracheid wall; the bordered thickening then passes into a sc‘llarl-
form thickening (Photos 11 [x300], 12 [x 600]).



Macrozamia douglasii W. Hill (1882)*. -
Plates XXXIX, XL, Photos 1-14

Its arca ol distribution is Australia, the province of Queensland where it sometimes
grows in groups on sandy surfaces. Its stem is in most cases subterraneous,
creeping; if it emerges above the ground it is 60 cm to 1 m high, its diameter may
attain some 30 cm, and its exterior is tomentose. The leaves, 2 m long, are com-
poscd of 150 to 160 leaflets, 20 to 35 cm long, 3 to 11 mm wide. The material
examined was received from the Department of Forestry, Brisbane (courtesy of
Mr Horne and Mr Wilkes).

Mucroscopic examination. The diameter of the stem sample received was about
1Z°cm including the leaf bases, and only 5 cm without them. The diameter of the
pith was about2 cm (a), the thickness of the double vascular bundle ring 3 to 4 mm
{cd), thal of the cortex, about 10 mm (Photo 1 [x2]) (¢). In the picture, the dark
spots both in the pith and in the cortex represent solitary vascular bundles (e).
The number of bundles decreases towards the exterior of the cortex and the
cortex passes almost imperceptibly into the leaf base layer where the dark spots
mark the cross sections of the vascular bundles running in the rachis. The leaf
bases are covered on the outside with yellowish brown tomentose hairs.

Microscopic examination. The pith (Photo 6a [x 100]) consists of thin-walled,
more or less isodiametric parenchyma cells most of which have a diameter of 100
to 120 s Their section is a circular or rounded polygonal. There are intercellular
ducts between most pairs of neighbouring cells. The interior is filled with starch.
The diumeler of the mucilage canals (Photo 8g [x100]) is 200 to 220 y; their
interiors are lined with tiny ephithelial cells. Here and there, vascular bundles
occur, the number of tracheids in them ranges from 30 to 50.

* This species is identified by Johnson with Macrozamia miquelii but it differs so much in
its anatomy as to justify separate discussion under this name,

The mucilage canals are generally arranged at the endings facing the pith of
the xylem bundle ring or next to the protoxylem and transfusion cells, i.e. by and
large in a circle parallel to the edge of the pith.

Vascular bundle ring. The cells of the pith gradually pass into the primary pith
rays (Photos 2 [ x 30], 5 [ x 100]). Here the cells are strongly elongate and narrow.
In the ray cells there is much starch; some are filled with calcium oxalate
crystals. )

Xylem ring. The primary xylem ring is comparatively narrow, 50 to 60 tracheids
wide. The broader xylem bundles taper conically towards the pith. The broader
xylem bundles are divided up by uni- and biseriate pith rays into bundles | to 3
tracheids wide (Photo 4 [x 100]). In section, the tracheids are rectangular, penta-
gonal or polygonal, with corners rounded off; so are also the cell lumina (Photo 4).
The cell walls are 6 to 7 u thick. Among the tracheids there gre a few thin-walled
parenchyma cells whose size agrees with that of the adjacent tracheids. On the
other hand, the cells of the uni- and biseriate rays are invariably larger (h). The
radial dimension of the tracheids is 40 to 45 u; their width is about the same.

Outward of the xylem bundleringthere are a hardly perceptible cambium and a
phloem bundle ring (Photo 2d). The phloem bundles lie in the continuation of the

) xylem bundles; they largely consist of thin-walled ray cells and phloem paren-
chyma cells (Photo 3 [x 100]).
Phloem fibres are sporadic and scattered; this may be due to the subterranean
- nature of the stem. The size of the phloem fibres is 30 to 35 p; radially flattened
rectangular of shape, they are comparatively thin walled; their lumina are flattened
ellipses; sometimes almost slit-like. The ray cells are also in the phloem portion
much lirger_than the adjacent xylem parenchyma cells (Photo 3d).



The first phloem and xylem bundle ringsare embraced by the firstabnormalring.
Between the first phloem bundle ring and the second xylem bundle ring there are
remarkably many transfusion cells (Photo 7b [x300]) which, congregated in
clusters, gradually pass into the second xylem bundle ring. The transfusion cells
are originally of the same size and shape as the parenchyma cells (Photo 7b), all
the difference being in the thickening of the cell walls. The walls of the transfusion
cells are as thick as those of the tracheids, their pitting is partly bordered. If],
however, these transfusion cells elongate and turn into tracheids, they assume
the simple pitting of the latter (Photo 13 [x300]). This structure and pitting
indicate that these transfusion cells derive from the parenchyma cells of the
ground tissue.

The first abnormal xylem ring is much thinner than the normal xylem ring; the
first abnormal phloem ring is also much thinner than the normal phloem ring.
Outside the first abnormal phloem ring a new layer of transfusion cells develops
which passes into the second abnormal ring (Photo 5). The cortex (g) follows
outside this second or third abnormal bundle ring. Its cells are of the same size
and structure as the pith cells. Among them there are mucilage canals of 280to
300 u diameter (g) lined almost ring fashion by thin-walled epithelial cells

The parenchyma cells of the cortex gradually pass into the leafl bases whose °
parenchyma cells are basically ol the sume structure us the ground tissue cells of
the pith or cortex. Since the exterior of the stem is denscly covered by the leufl
bases, there is no well-defined periderm on it. In the external part of the cortex.
there aure fairly numerous cortical bundles running parallel to the periphery
which form a sort of webbing on the surfuce.

Tungentiul section. The pith rays arc very rarely uniseriate. being mostly 2 to 5
and even up to 10 cell layers wide (Photos 9 [x 100]. 10 [x 100]). The latter arc
the primary pith rays which, as a rule, carry mucilage canals and vascular bundles
from the pith towards the cortex. The height of the ray cells varies from 80 to 100 .

*In this species the abundance of transfusion cells is remarkable; these cells,

. locally forming minor or mujor clusters. gradually lengthen to assume the shape
of tracheids (Photos 5, 7. 13 [x300]). Their pitting is. similarly to that of the
tracheids, bordered. Scalariform pitting is absent in both the tracheids and the
transfusion cells.

The structure of the rays between the phloem and xylem bundles is alike. The
walls of the parenchyma cells bear irregular patterns of smaller or larger simple pits.

Radial section. The pith ray cells are square or upright; their width is 80 to
100 g, their height 110 to 140 p (Photo I1h). Their walls exhibit at most the
simple pitting observed in the axial parenchyma cells.

On the contact of pith ray cells and axial tracheids there are no conspicuous
cross fields; there may be some .periodicity of the tracheid walls where they
-contact the horizontal walls of the ray cells; inasmuch as in these places there are
no bordered pits in the tracheid walls.

Tracheids. Their walls bear bordered pits only (Photos 11 [x 300]. 12 [x 300},
14 [x 600]), arranged in 2 to 4 rows. in the araucarioid pattern; the chambers are
alveolarly compressed. the apertures linear or slit-shaped, horizontal. Locally
the apertures of two adjacent bordered pits may coalesce but this does nowhere

result in scalariform thickening (Photo 12). In the phloem, fibres are compara-
tively thin walled with rather wide lumina.
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