ASSOCIATED SOCIETIES FOR GROWING AUSTRALIAN PLANTS

INDIGENOUS CYCAD, ZAMIAD AND PALM STUDY GROUP NO. 37

Leader: Len P. Butt — Phone No. O7 - 8483515

Asst: Brian Rumnegar - Phone No. 07 - 2861164

Dear Members,

Carol Adriaasen of Atherton has kindly offered to operate a
seed bank for our society and to commence she requires
donations of palm and cycad seed.

Seed will be issued on a quarterly basis consisting of
1 cycad/zamiad specie and 2 palm species. The number of seed

of each species depend on what amount of seed the bank holds
and the popularity of species.

The address 1s:
Carol Adriaasen,
34 Weaver Bte.,
ATHERTON. 4883.

Seed requests should be sent with a self addressed envelope

and 3 x 39 cent stamps. Most orders will require 2 stamps and
the third stamp will be put aside to reimburse owner for postage
in excess of $1.00.

These are the rules that apply to the SGAP Seed Bank.

A list of seed available will be published in future issues of
this newsletter.
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CYCADS IN CONTAINERS - by Len Butt
Part 2.

Many of the smaller Cycad specles are ideally sulted, 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.

In an earlier article, I mentioned the very symmetrical

cycas with a short blackened trunk and blue regenerated fronds.
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These were growing near Cardwell, and are possible Cycas
Kennedyana. These would make really first rate material for
patio tub decoration, if one can dig such a cycad up. They
are roughly about 1.2 metres tall and 1.5 metres across.

The Australian genera are not really suitable as actual plants
inside the home, with the exception of Boweniza.

The shiny pinnules are easily cleaned and do not bruise.

The general "plastic fern" appearance is probably what gave
Bowenia common names of "Byfield fern" and "Zamia fern".

The genus Cycas would seem to have a greater landscape

potential here in Queensland than is apparent with other genera
of the Cycadales. Interest has been renewed by the latest
plantings around Brisbane buildings and in the Expo 88 complex.
This genus is tropical, and the newer blue frond forms are

coming into prominence. At Marlborough, Chudleigh Station and
Mt. Surprise gemfields at least three forms are recorded. The
seed is quite viable and germinates readily. On the blue frond
forms the plant has the frosted blue appearance of Cycas pruinosa
from Argyle Gorge W.A.

The head of Cycas can be sawn off about halfway down the caudex
and this method of collection allows the remaining trunk to
heal and throw lower offsets, or even a new head or two, so
further growth is not hindered.

T have found that the sawn heads respond well to container
growing if a sandy gravel is used and the cut end 1s sealed
with a fungicide or with powdered sulphur dust.
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20 Vic Butler St%.,
Mt. Roskill,
AUCKLAND. N.Z.

Dear Len,

I thought I'd:drop you a quick line to thank-you
for showing me around your garden and your information regarding
gources of cycads in Queensland. I thoroughly enjoyed my visit,

the highlight of which was seeing 18 species of cycads in habitat.

a.y/i8
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I've prepared a map for an upcoming article in our N.Z. Palm
and cycad magazine which is attached. The International Palm
Society conference plus excursions were great. It was a good
chance to meet some of the experts in this field and of course
see several species of Queensland palms in habitat. It's quite
a different experience to seeing them in private collections

or public gardens, no matter how well grown they may be.

T brought back gquite a collection of cycads plus a few palms
purchased from nurseries and they are now in quarantine after
having been bare-rooted and inspected by our Ministry of
Agriculture and Fisheries staff. The nurseries I visited
included those of Stan Walkley, Curt Butterfield, Dave Bryant,
Sue Halcombe and Peter Pal (Cape Ozsis), Rosebud Gardens
(Kuranda). I also visited Marie Walford-Higgins property in
Julatten who had a spectacular palm collection.

T was in Brisbane for several days before and after heading
north and visited Mt. Cootha gardens 5 or 6 times, taking
numerous photographs. The anthirium collection in the tropical
house was of particular interest as well as the palms of course,
and the "fossil garden", with species of ancient gymnosperms.

Kind regards,

§ STAN WALKLEY
AND
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Macrozamia pauli-guilielni W. Hill et F. Muell. (1859)

Leul hypostomatic. Highly elongate, the epidermal cells of the upper surface are
arranged parallel to the leaflet axis, either end to end or interwedged with long
oblique walls. The length of the cells is 300 to 400 y; their width is as little as 15 to
20 g ‘Their walls are 3 to 4 p thick, their lumina are very narrow in consequence,
sometimes almost slit-like. The walls of the thinner-walled cells measure 2 to 3 .
There are a few twin epidermalcells: two cells alike in size and shape separated by
a transverse wall. The walls are unpitted.

On the undersurfuce of the leafiet, 25 to 30 stomata per sq. mm are arranged in
narrower or broader bands including 4 to 6 paraliel rows of stomata. The width
of the interbands is 200 to250 g, that of the bands is 600 to 800 p. The stomata are
surrounded by 4 to 6 accessory cells and 2 polar cells. The size including these cells
of the gaseous-interchange apparatus is 90 to 110 p by 65 to 70 u. The length of the
guard cells is 35 to 40 p, the width of one is 12 to {5 u. The walls facing the stoma-
tal pit of the accessory cells are much thicker (3 to 4 p) than their lateral walls
(! p). The size of the aperture of the stomatal pit is 50 to 52 u by 17 to 20 u. The
pit is sometimes constituted by three accessory cells only, one on one side only and
two smaller ones on the 6ther. The polar cells are always shorter than the other
accessory cells which are about 50 i long and 30 to 40 u wide. The slit between the
two guard cells is as long as the diameter of the pit aperture. The thickened walls
of the guard cells measure 3 to 4 .

It is an interesting feature of this species that one of the accessory cells is sub-
stantially elongate tapering, hereby impressing a peculiar design upon the envi-
ronment of the stoma.

Among the guard celis there occur both thick- and thin-walled epidermal cells:
the latter contain chloroplastids.

Macrozamia secunda C. Moore (1884)

Leaf hypostomatic. On the uppersurface of the leaflet, the epidermal cells are elon-
gate parallel to the leaflet axis, placed end to end with oblique or transverse with
tapering ends, or interwedged. Their length is varied, generally 100 to 200 y; their
width is 12 to 15 p. There are thick-walled (3 to 4-5 y) and thin-walled (2 to 3 )
epidermal cells. The thick walls are perfectly smooth; the thin walls bear simple
pits; the thin-walled cells occasionally contain chloroplastids. Above the veins,
the cells are somewhat more elongated and narrower but agree in structure per-
fectly with the other epidermal cells.

On the undersurface of the leaflet, the stomata are arranged in longitudinal
bands of 300 to 450 u width separated by interbands 250 to 300 z wide. Shape,
size and arrangement of the epidermal cells in the interbands perfectly agree with
those on the upper surface. Solitary rows of stomata also occur, but most bands
include 4 to 6 rows. Oblique parasticha are scarce, there are 35 to 40 stomata
per sq. mm. '

The length of the gaseous-interchange apparatus is, together with the elongate
polar cells, about 120 to 130 u. The length of the polar cells is 60 to 90 g, their
width, 14 to 15 u. The length of the guard cells is 50 to 55 u, the width of one is
18 to 20 p; the aperture of the stomatal pit is about 15 to 20 u wide by 30 to 40 p
long, its lengthisabout the same as that of the slit betweén the guard cells. The pit
is constituted besides the two polar cells by 4 to 5 accessory cells overarching the
guard cells whose walls facing the aperture are substantially thickened (to about
6 11). The width of one accessory.cell is 18 to 20 p.

The epidermal cells around the stomata are generally much shorter and slightly
broader than those on the upper surface. The distribution of the thick- and thin-
walled cells, however, is more or less the same as on the upper surface. Here, also
the thin-walled cells contain chloroplastids. The lateral and peripheral walls of the
accessory cells are as thin and pitted as those of the thin-walled cells and markedly
differ from the thick-walled epidermal cells.
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Muacrozamia spiralis {Salisb.) Miyg. (1842)

Leal hypostomatic. On the upper surfaee ol the feallet. theepidermal eells are arrang-
ed parallel to the leallel axis. but no definite longitudinal rows can be distinguish-
ed. Some join transverse: others oblique walls, One lrequently sces smaller epi-
dermal cells sandwiched between two Jarger ones. The terminal walls ol the cells
placed end to end are often sinuous or obliquely truncated. Twin epidermal cells
accur where two cells ol egual beight and shape arc separated by i transverse wall.
The length of the cells is 100 to 200 ji; their width is 15 to 20 y. Thin- and thick-
walled cells are interfingered to form a mosaic-like pattern. The thick walls meas-
ure 3 ji; they arc of unilorm thickness and totally unpitted. The lumina exactly
follow the outlincs of the eell. Having walls of | to 2 g thickness, the thin-walled
cells contain chloroplastids. The thin- and thick-walled cells slightly differ in col-
our (Photos 1. 2). )

On the undersurface of the leallel. the stomata are arranged in narrower or
broader bands including 4 to 10 parallel rows of stomata. The width of the bunds
ranges from 300 to 800 u; the width of the interbands between them is 200 to 300 4.
Shape and size of the epidermal cells in the interbands and the relation of the two
kinds of cell to each otheris much thesame as on the upper surface: theirlength is
60 to 200 j. In the bands. there are 30 (o 35 stomata per sq. mm. Shape, size and
structure of the epidermal cells adjyeent to the stomata and their accessory cells
are as on the upper surface. The apical portions of the accessory cells constitute
« readily visible crater around the
stoma. The length of the gaseous-
interchange apparatus is 100 to
120 pi; its width is 80 to 90 u. The
length of the guard cells is 30 to
35 i; the width ol one is 15 to 16 4.
The number of the accessory cells
is pencrally § to 6; they are of
about the same size and approxi-
mately triangular. The height of the
triangles is about 50 ;s the width of
their basc is 60 p: the width of
their truncale end facing the stoma-
tal pit is about 10 p. The walls
facing the pit of the accessory
cells is strongly thickened {4 to
4-S ), whereas their lateral walls

Muacrozamia spiralis (alter Graf)
are only 1 to 15 0 thick. I he shit between the twe guard cells s longer than the
dizmeter of the stomatan pit. The depth of the pitis 8 109 n One or another ol
the aceessory cells is substantially elongate, cornucopii Gishion, The surtace of
the accessory cells is linely tuberculie, The thin-walled parenchymi cells con-
tain chloroplastids. :
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ta) LEPIDOZAMIA

Lepidozamia hopei Regel (1870)

Leal hypostomatic. The upper surface ol the leaflet, the epidermal cells are arrang-
cd in more or less longitudinal, mostly uniscriate rows. The cells are slightly elon-
gate; most of them subtend an angle 0l 457 with the leuflet axis: for some of them
this angle is but 20-30"; yet others are perpendiculur to the axis. The epidermal
cells arc arranged in different patterns above the veins and between them. Their
shape is triangular, quadrangular, trapezoidal, rhomboidal. etc. Most ol them.
however, are isosceles triangles or similar forms. Their length is 30 to 35 ji. their
width 15 to 20 g There are thick- and thin-walled epidermal cells (of 7 to 10 p
and | to 2 o diameter, respectively). The former are of uniform thickness and very
seldom pitted; the thin-walled cells communijcate through simple pits and contain
chloroplastids (Photos 1, 2). Their length is variable, 120 to 130 ;i their width
22 1o 25 ji. but they can be somewhat larger and smaller, too.

On the undersurface ol the leaflet the stomata number 20 to 25 per sq. mm; they
are grouped in bands, 300 to 600 jt wide, separated by interbands of about the same
width. Size. shape, arrangement and quality of the epidermal cells in the inter-
bands perfectly agree with those on the upper surface so that a distinction is hardly
possible. It could be mentioned as a slight difference that on the undersurface there
are more cells subtending angles of 45-60" with the leaflet axis.

The stomata with the accessory cells are quite distinct from the adjacent epi-
dermal cells. Shape and arrangement of the epidermal cells among the stomata and
the relution of the thin- and thick-walled cells to each other substantially agree
with those on the uppersurlace ol theleal. They number 6 accessory cells as a rule:
they are generally rhomboidal in shape. The wulls facing the stomatal pit of the
accessory cells ure 3 1o 4 p thick; that of their luteral walls hardly attains | p. On
the bottom of the pit there are the two guard cells; the length of the slit between
them (215to 35 p) slightly exceeds the diameter of the pit. The thick walls of the
guard ceﬂs are about 4y in diameter; pit depth hardly attains 4 ;. The walls of the
accessory cells are finely tuberculate (Photos 3, 4). The size including the accessory
cells of the gaseous-interchange apparatus is 80 to 90 y by 25 to 30 y; the length
of the guard cells is 45 to 50 p. the width of one is 17 to 1§ 4.

Lepidozamia peroffskyana Regel (1857)
Leal hypostomatic. On the upper surface of the leaflet. some small scattered cavi-

ties are suggestive of rudimentary stomata, as the arrangement of the thin-walled
cpidermal cells around them is similar to the arrangement of the accessory cells

P,

Fig. 54. Lepidozamia peroflsh vana (e, Macrozamin perollshvana)
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around the stomata: their walls also contain chloroplastids. The epidermal cells
are of varied shape and generally form parallel rows. These rows are in Most cises
uniseriate but sometimes there oceur two cells side by side within the same row.
Shapes include transverse oblongs, triangles or other polypons. some other cells
are slightly elongate in the direction of the leaflet anis. The length of the cells is
50 to 160 g their width 15 to 20 g the width ol the rows ranges from 20 to 140 1.

There are thick- und thin-walled epidermal celts. Locally as much as 8 1o 10 p
thick and layered, the thick walls exhibit no pitting: the width ol the lumen depends
on wall thickness. Scattered among the thick-walled cells there are the thin-walled
ones. most of which contain chloroplastids: their walls 2 o 3 o thick. bear
many tiny simple pits. The thin- and thick-walled cells are irregularly distri-
buted but in most cases 2 to 4. often 6 thin-walled cells and as many thick-walled
cells are in contact with each other, The structure of the upper epidermis is greatly
suggestive ol Lepidozamia lopei.
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DISTRIBUTON OF THE AIviNGg CYCADS

Cycads could have spread more or less evenly on both sides on the Equator, and
this distribution should have remained, at least in general outlines, also after the
separation, Some Cycads ought to oceur on the east coast of Brazil, as well as in
Ghana and Nigeria. On the other hand,.on the west coast of North Africa, in the
region which was supposedly in direct connection with Central America, at least
some Cycads should have remained, as Cycads still thrive in many places in Cen-
tral America. 1t should be further noted that not a single Encephalartos species
oceurs either in Central or in South America; conversely, not a single Zamia,
Ceratozamiu, Dioon or Microcycas species is found in Africa. The present spread of
Cycads in Africa and South America thus contradict the theory of continental drift.

In Central America (Mexico and Cuba), Ceratozamia is represented with 2,
Dioon with 3 species; there occurs also monotypic Microcycas; the latter three
genera seem to be dying out while Zamia still boasts 26 species.

The main range of the genus Cycas is southern Asja and the South Asian Archi-
pelago from Madagascar to the Fiji Islands. In Madagascar and the neighbouring
islands there is the only genus Cycas; none of the Encephalartos species of the
African continent are encountered there. Although on the African continent there
are specimens of Cycas near Mogambique bay, these were imported in historical
times. On the other hand, the southern part of Madagascar, Ceylon, South-East
India, the Malay Peninsula, Vietnam, Japan, Taiwan, Java, the northern and east-
ern coastline of Australia, Celebes, New Guinea and the Fiji Islands bear only
the genus Cycas: these scattered sites may once upon a time have been portions of
a vast Gondwana continent. .

It was probably after the development of the Australian continent and the break-
up of Gondwana that the Macrozamia species spread in the eastern and mainly
in the western coastal region of Australia. In the north-eastern corner of Australia
there thrives also monotypical Bowenia.

In the geographical spread of the Cycads, the most remarkable fact is that each
of the 4 great genera occupies an almost completely isolated area, mixing only in
the easternmost and westernmost narrow coastal regions of Australia.

= Dison
= (eratozamia

= Zomia

~ Encephalerios
=~ Lycas :

= facrozamia

= lepidozamia
- Microcycas

= Stangeria

O = fgwenia
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Map showing the geographical distribution of the living Cycads. (After Schuster)





