Registered for posting

\ u S't ra I ia n as a periodical—Category B

December, 1980

Plants ;oécn, No. 85

VAR I\




GROWING AUSTRALIA'S WILDFLOWERS The Editor, W. H. Payne

This issue, in fact this new volume of Australian Plants, will be devoted
to the cultivation of Australia’s wildflowers, with special emphasis on informa-
tion for beginners.

After looking through the issues | have produced over the last 21 years,
I ask myself “so what is new?"” | have used the same heading, even the same
words, many times. Some have said that | have failed, for in many issues, one
or two articles have been quite technical. They have even quoted back at me
some technical words used that even | do not know the meaning of. | make no
apology for this, and will continue to produce at least one article per issue
that may appear quite technical. They are selected carefully. If you will take
the time to read through the article, at times skipping the technical jargon, you
will find that there is a very important point brought forward relating to cul-
tivation. It is important that we have this interface between the scientist and
the general public.

However, | have failed to produce enough information that is easily read
and a clear guide to the beginner or the untrained trier. Every contribution in
this category has been published, many of them following much prompting
and writing by myself. Over the years we have published a huge volume of

infermation in the easily read form and beginners would be advised to save up
and purchase back issues.

This, however, has not been enough. The beginners do not feel they know
encugh to contribute. The experienced regard some of their procedures to be
too simple or obvious and not worthy of reporting. The competent have reached
the stage where there is so much they do not know, so many failures they

cannot explain, that they hesitate to advise anyone. The result, no articles of
the type in demand.

Having had considerable experience, in failure with the odd success, and
reached the stage where | have found the gaps in my knowledge far exceed
what | have learnt, | have decided to start from scratch and report to readers
through this volume of my experiences.

As nobody will tell me where | go wrong, | decided | needed a lot of
plants to experiment with. Hence step number one, propagate some plants.
This first step is reported in this issue. No special facilities or experience are
necessary. | hope many readers throughout Australia will follow my example
and grow plants from seed so that the next volume can be devoted to reports
of readers on their experiences.
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THE AUSTRALIAN FLORA

by W. H. PAYNE

The Australian Flora is a unique and bountiful
array of natural splendour and an essential element
for man’s continued survival on this continent. The
readers of this publication are concerned with more
than just self survival. The quality of life depends on
many things especially the environment in which we
live and relax. We are concerned about the preserva-
‘ tion of the Australian Flora.

Interest will vary from a quiet appreciation of natural splendour when
in natural areas to an awakening of interest in plants and creatures. As with
the group of plants known botanically as Calothamnus, readers of Australian
Plants will be able to learn more about our flora. It is ridiculous to regard
these articles as too technical for our purpose as many thousands of readers
who take the time to study them will testify.

Some will desire to grow wildflowers in the home garden or see them
in established parks and areas. Others will support a programme of
selection and development of certain species as horticultural even exotic
flowering plants. The cultivation and selection of plants is the principal
theme of Australian Plants issues.

A common concern of all readers is the very survival of the Australian
Flora. There is need for this concern. It is already too late for thousands
of species and at this moment many precious and irreplaceable forms of
life are quietly expiring. What is to be done? In our democratic society there
is a great deal an individual can do if he or she feels concerned enough.

Western Australia, previously the wildflower State, now the State of
Excitement, and if they do not change their course, when the excitement
and dust settles, will be the Desert State. Victoria is about to receive pro-
paganda to support devastation of their forests for the Japanese woodchip
industry. In N.S.W. proposals to log the rainforests will mean the eventual
extinction of the already diminished rainforests. Tasmania has a difficult
problem to resolve over power requirements and its magnificent natural areas.
Queensland is fighting to save Fraser Island and one of the world's wonders,
The Barrier Reef.

Whom to blame? Without a doubt it is our politicians. But what of their
problems? Why worry about the forests of Eastern Victoria tomorrow if by
spending millions of dollars to ship our natural resources to Japan, we keep
a few hundred people employed until there is nothing more to cut down.
These few are voters and look to our politicians for work. A few dozen people
can be employed chopping down the rain forest trees in N.S.W. until they
are all gone but it at least keeps them off the politicians backs while they
are busy in their devastation. Why not employ them to plant and grow trees?

It is time for all of us to look around and think. What can we do?

You can take an active interest in the various societies and action
groups in your area. There are many groups concerned with conservation.
These will advise you on how to assist your politician. First give the politician
assistance and positive support for sane proposals before you decide on
the “‘chop” if further action shows that they are completely irresponsible.

What is this publication and the Society doing? In the twenty-one years
of publication, it is the first time we have used such strong words. We do
not propose to do it again in the foreseeable future as voluble, active con-
servation issues are well catered for by the many active well-informed groups
formed for this purpose. Our thrust will be towards education and research
and active encouragement of people to become involved in conservation
issues. We are vitally concerned with the future.
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As pressures build up on our natural areas and reserves, there is no way
that the bulk of the Australian Flora can survive without informed manage-
ment. On the other extreme, no one seriously believes that we will save
the flora from decimation by cultivation in home gardens, parks, etc. But!
by continued efforts in learning to cultivate our wildflowers, by the continued
support of this publication and by any activity we can encourage you to
undertake, the Australian citizen can contribute to the preservation of the
Australian Flora.

Are we really making progress with this challenge? After twenty years
of publication have we proved anything other than that it is not easy to
grow a large majority of the Australian Flora and that its eventual survival
in the wild or managed areas will be a hit and miss affair with man’'s
dominance and interference on the planet meaning its eventual extinction.
Many who have tried and failed will say that we have contributed very
little. | feel that we have created a lot of support, interest and general
awakening to the critical stage our flora has reached. We have accomplished
a great deal but this is just a start.

But let us face it. We, as largely an amateur group, are involved in a
huge problem needing scientific study and research. Over the years we have
been able to develop a valuable bridge between the scientist and the
public which is proving vital to both. We have now succeeded in gathering
the support of most competent scientists throughout Australia concerned
with the Australian Flora, in a massive national project, The Australian
Flora Foundation. During the World Botanical Congress year of 1981, this
foundation will be formalised. More details will follow. [ ]

Pultenaea subalpina Photography by H. A. Morrison

This magnificent peaflowered plant is endangered. What an incredible colour for a
Pultenaea, plants that are normally yellow. A major part of this volume will be devoted
to describing our peaflowered plants in a manner easily understood. We desperately need
articles on their cultivation—Editor.
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CALOTHAMNUS

The Genus, by T. J. Hawkeswood,
Department of Botany, University of W.A.

Part 1 — A review of the 4-merous species

The genus Calothamnus of the family Myrtaceae (sub-family Leptosperm-
oideae, tribe Leptospermae, sub-tribe Calothamninae) is endemic to Western
Australia. It is comprised of at least 25 described species, and research by
the author and others at the W.A. Herbarium in Perth, suggests that there are
some 10 further undescribed species. These are in Part 2, publication of which
will be delayed until their descriptions have been published.

Calothamnus quadrifidus R.Br. Photography by B. Crafter

This species is an erect, compact or spreading, multi-stemmed, variable shrub to
mostly 1.5 m high. It usually has hairy, terete leaves, mostly 1.5-2 cm long, which are
densely crowded. The flowers, as shown in the photograph, are arranged in dense,
+ unilateral spikes 2-8 cm long amongst leaves or on portions of the branches from
which the leaves have fallen. The fruit is sessile, almost ovoid in shape and has two
of the calyx-lobes preminently thickened at the apex. The style is usually persistent
in the fruit. C. quadrifidus is the most variable of the genus and grows in a wide
variety of habitats from coastal and inland sandplains and is the only species in the
genus to be found extensively through the jarrah forests of south-west Western Australia.
It has one of the most widespread distributions of Western Australian plants
from Shark Bay to Perth, east of the Darling Range to Hopetoun and commonly distributed
to Cape Arid. This is the most commonly grown Calothamnus and adapts to a wide
variety of soil types and conditions.
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Calothamnus species are mostly tall, woody shrubs, occasionally low
growing, with usually narrow, cylindrical leaves and showy red or purple-red
flowers in small clusters or dense spikes. The genus is closely related to
Lamarchea, but ditfers in having erect anthers which are attached at the base
to the filament. The genus is also closely related to Regelia and Eremaea.

The generic characteristics include the following:-

Leaves: usually crowded, linear or sometimes oblanceolate, usually glab-
rous, oil glands mostly prominent.

Flowers: sessile, in small clusters or dense, (often unilateral) spikes on
older stems from which the leaves have fallen, or amongst leaves (but not
necessarily axillary).

Calyx-tube: somewhat campanulate, glabrous or pubescent, often im-
mersed in the stems; lobes deltoid, usually thick with scarious margins,
sometimes all or few persistent.

Petals: 4 or 5, obovate to elliptical, usually deciduous.

Staminal claws: equal or unequal (sometimes upper two fused and lower
ones reduced), crimson to deep purple-red (yellow-brown in one species).
usually with numerous filaments.

Ovary: inferior, 3-celled, ovules numerous.

Style: very slender, stigma small.

Fruit: a dry, sessile capsule, depressed globular to ovoid in shape; calyx-
lobes absent or present.

Seeds: linear to narrow-obovoid, 1-4 mm long, usually darker in colour
than the numerous sterile ovulodes.

The genus can be best divided into two sections, viz. those species which
have floral parts in fours (4-merous) Part 1, the subject of this article and those
which are 5-merous to be described in Part 2.

KEY TO THE 4-MEROUS SPECIES OF CALOTHAMNUS

A key to those species that have floral parts in fours is given on page 23. The
following descriptions are in the order shown in the key.

1. Calothamnus pachystachyus Benth. G. Bentham, Fl. Austr. (1867).

An erect, much-branched, hairy shrub to 1 m high with thick, corky,
pubescent branches. Young shoots pilose, the leaves mostly pilose on the
margins, becoming glabrous with age. Leaves crowded, linear, flat, thick,
8-15cm long, 4-6 mm wide, acuminate-acute, attenuate at the base. Flowers
large, closely arranged in short spikes almost immersed in the corky, swollen
rhachis. Calyx-tube c¢.5mm long, shortly pubescent; calyx-lobes =+ equal,
acute, margins ciliate. Petals 6-7 mm long, broadly obovate, glabrous. Staminal
claws unequal; the upper two broad, 6-8 mm wide, 25-30 mm long, brown-
yellow (brown at base), marginal filaments 30-50; the two lower ones smaller,
20-25 mm long, ¢.3 mm wide at base, tapering, with one anther; anthers linear,
c.2mm long, dark brown, with a few short hairs. Style 25-35 mm long. Fruit
a capsule embedded in the corky stem. Seeds — none available for examina-
tion at time of writing (January 1980).

This species has not been extensively collected and may have a limited
distribution. It is presently known from Wannamal, Mogumber and MMoora
(north of Perth). Due to clearing for agricultural purposes, the distribution of
this species may have been greatly reduced.

It grows in sandy soils in heath communities. Flowers August to October.

C. pachystachyus is closely related to C. longissimus, but it is distinctive
in having flat leaves with pilose margins and staminal claws which are yellow-
brown in colour. No other Calothamnus species has staminal claws of this
colour.

The name pachystachyus comes from the Greek pachys meaning. ‘‘thick”
and the Greek stachyus meaning '‘flower spike”, referring to the spike of
flowers situated in the swollen, corky stems.
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2. Calothamnus longissimus F. Muell. F. von Mueller, Fragm. 3:112 (1862)

A low, often straggly, bushy shrub to 1 m high, with thick, corky branches.
Leaves sessile, crowded, terete, somewhat scabrous, 12-30 cm long, 1-1.5 mm
wide, acuminate, not pungent, usually glabrous but sometimes retaining hairs
at the base near the stem. Flowers 5-20 arranged in a short, dense spike
amongst leaves. Calyx-tube 4-5mm long, densely covered in short, silver-
white hairs, embedded in the corky stems. Petals 7-10 mm long, pale brown.
Staminal claws unequal; the two upper ones broad, 30-32cm long, 3-4 mm
wide, glabrous, deep red; marginal filaments 30-36; lower staminal claws
sterile, short, 14-16 mm long, 2-2.5 mm wide at base, tapering; anthers
1.5-2mm long. Style 25-35 mm long. Fruit sessile, truncate-conical, 6-7 mm
long, 4-5 mm wide (apex), 8-9 mm wide (base), embedded in stems.

This species is presently confined to areas near Arrino, Three Springs,
Eneabba, Dandaragan, Hill River, Badgingarra and Moora, all districts north
of Perth. It grows in lateritic gravelly soils in low, shrubby heath communities.
Its present distribution is very localized due to agricultural land clearing.

This species is most closely related to C. pachystachyus. Both species
have thick, hairy corky stems and deep green foliage, with flowers (calyx-tube)
embedded in the stems. It differs from C. pachystachyus in having long, terete
leaves and red flowers (stamens).

The name longissimus comes from Latin and refers to the extremely 'ong,
terete leaves possessed by this species.

3. Calothamnus sanguineus Labill. Labillardiere, P1. Nov. Holl. 2:25 (1806)

An erect shrub 30-80 cm tall, either hirsute with long spreading hairs
especially on the young shoots, or glabrous. Leaves crowded, nearly terete
(biconvex in transection), linear, straight or often S-shaped, 1-2.5cm long,
c. 1 mm wide, acute but not pungent; oil glands usually prominent. Flowers
large, often unilateral, in a small cluster or short spike with numerous flowers,
not immersed in the stem. Calyx-tube 4-6 mm long (excluding lobes), shortly
pubescent. Petals c¢.5 mm long, broadly obovate, glabrous, brown. Staminal
claws unequal, the two upper ones fused together to form a very broad. single
claw, 20-30 mm long, 5-8 mm wide, with numerous filaments; the two lower
ones narrow, linear, undivided, each with usually one sterile anther (some
populations examined have up to three or four sterile anthers per lower claw),
claws blood red. Style 15-25 mm long. Fruit ovoid to almost globular, 7-10 mm
long, 5-8 mm wide, thick and woody, often smooth, with two opposite lobes
thickened and persistent. Seeds few to many per fruit, ¢. 2 mm long, giabrous,
dark brown; ovulodes numerous, pale brown. See Fig. 1 d, e, f.

C. sanguineus has one of the most widespread distributions of the Calo-
thamnus species. It is found as far north as the Kalbarri National Park and is
often a dominant species of low heath communities from Kalbarri through to
Perth. In the south-west corner of Western Australia, the species appears to
have a disjunct distribution. Specimens can be seen flowering for most of the
year but its main flowering period is the spring months, August to October.

North of Perth, plants have been collected from the Kalbarri National
Park, near Geraldton, Greenough, Dongara, Mingenew, Eneabba, Three Springs,
Badgingarra, Hill River, Moora, Gingin, Yanchep and Toodyay. South of Perth,
records show the species has been collected from Cape Naturaliste, the
Stirling Ranges, and near Narrogin. It is possible that south of Perth. the
species has a restricted but disjunct distribution. It is also likely that the
species has been poorly collected in the south-west and/or that due to land
clearing, the species has become restricted in distribution.

This is the type species for the genus. The first specimens were collected
from Cape Naturaliste and named by the French biologist, Labillardiere in
1806 in the *‘Plants of New Holland".

Calothamnus sanguineus is distinctive in having the two upper staminal
claws fused together, a feature not found in any other species of Calothamnus.
The leaves are often curved in a shallow, S-shaped fashion, Fig 1(d).
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Calothamnus presissii Schav.—Above. Shotography by F. W. Humphreys

Calothamnus homalophyllus M. Muell. Opposite, top. Photo: H. A. Morrison

This species is an erect, compact or straggly, glabrous shrub to 2 m high. The
leaves (as shown here in the photograph) are flat, erect or spreading, mostly oblanceolate,
2.5-5 cm long and coriaceous. The flowers are either in small clusters of 2-4 or in loose.
interrupted, -+ unilaterial spikes 4-7 cm long with up to 30 flowers. The petals are
deciduous, falling away as the flower opens (as in most other Calothamnus species).
A distinctive feature of this species is the fruiting capsules which are almost globular in
shape, with two thickened calyx-lobes at the apex, and are usually covered with large,
prominent, round protuberances. (C. homalophyllus is closely related to C. quadrifidus).
This species is largely confined to the Kalbarri National Park and the Murchison River
areas.

Calothamnus longissimus F. Muell. Opposite, bottom. Photo: A. S. George

This species is a low, often straggly shrub to 1 m high, with thick, corky branches.
The leaves are very distinctive in being slender, terete, somewhat scabrous and usually
20-30 cm in length, and are longer than any other species. The flowers, as shown here,
are arranged in a short, dense, cylindrical spike amongst the leaves. This species belongs
to a group of four species (C. pachystachyus, C. sanquineus and C. torulosus are the
others), which have two, broad, upper staminal claws with numerous filaments while
the two lower ones are much reduced. C. longissimus is most closely related to
C. pachystachyus which has flat leaves with pilose margins and staminal claws which
are yellow-brown in colour. C. Jongissimus is presently confined to areas near Eneabba,
Badgingarra and Three Springs, all districts north of Perth. Its present distribution is
probably very localized due to agricultural land clearing and is no doubt in need of
protection.
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The name sanguineus, from Latin, means “blood-red” and refers to the
staminal claws of the flowers, which in most specimens are red, but an
occasional yellow-flowered plant may be encountered. Another feature of this
species is the habit of dropping the fruiting capsules when the seeds are
mature. Compare the sketch below with the colour plate on the cover.

if'!!é?g}’/, e
7 7 ™

Figure 1. A-C. Calothamnus torulosus Schau.

A. Portion of branch showing two flowers. — B. Side view of shortly pubescent
fruiting capsule with persistent style (st). — C. Underside view of one upper staminal
claw showing arrangement of marginal (m) and sub-marginal (s) filaments and cobweb-
like hairs (h) on the filaments and anthers.

D-F. Calothamnus sanguineus Labill.

D. Portion of branch showing cluster of flowers and showing arrangement of marginal
filaments (m). — E. Underside view of fused upper staminal claws. — F. Side view
of fruiting capsule with persistent style (st).
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4. Calothamnus torulosus Schau. J. C. Schauer, Nov. Act. Nat. Cur. (1845)

A low, erect or prostrate, somewhat rigid or sprawling, multi-stemmed,
=+ glabrous, sometimes glaucous shrub to about 40 cm high with stems some-
times with irregularly distributed bulges. Leaves terete, crowded, erect, 2-5 cm
long, 0.5-1.5 mm wide, shortly mucronate, slightly pungent. Flowers 2-5 together
in short clusters hidden by the crowded leaves. Calyx-tube 2-3 mm long,
covered with short, white hairs. Petals 7-8 mm long, orange-brown. Staminal
claws unequal, the two upper ones broad, 22-35 mm long, scarlet, marginal
filaments >30; two lower ones narrow, 20-25 mm long, 1.5-2 mm wide with
25-35 marginal filaments and sterile anthers; filaments and anthers covered in
loose. coiled, cobweb-like hairs. Fruit few in number per plant, nearly globular,
5-8 mm long (and wide), densely pubescent, often hidden by the crowded erect
leaves. Seeds numerous, 1.5-2 mm long, light chocolate-brown.

Data at hand suggests that the species has a disjunct distribution. The
northern populations occur from near the Arrowsmith River to Eneabba
Cockleshell Gully, Mt. Lesueur, Hill River, Badgingarra and to Mt. Misery. At
the present time (January 1980), two records are known from near Perth, (Swan
View and Crystal Brook Hill; specimens lodged in the W.A. Herbarium). There
are no morphological differences between these plants and those from the
northern populations. The absence of records from areas between Perth and
Mt. Misery may be indicative either of lack of collections or the 1esults of land
clearing.

The species is characteristically a low, rigid, erect or sprawling, multi-
stemmed shrub and is very common in deep, grey or light-coloured sand in
low coastal heath (from the Arrowsmith River to Mt. Misery) and in rocky,
granitic soils amongst scrubby heath (in the Darling Range east of Perth).
Flowers September to October.

The species has a distinctive characteristic in having coiled, cobweb-like
silver hairs on the anthers and filaments. Bentham (1867) menticns that C.
sanguineus also possesses these hairs but in the specimens of C. sanguineus |
have examined, the stamens have been glabrous.

This is another species which has the two upper stamira! claws very broad
with numerous anthers, and two lower ones which are much reduced. Plants
often have glaucous foliage. See Fig. 1 a, b, c.

The name torulosus means ‘‘possessing irregularly distributed bulges’”, and
probably refers to the occasional irregular thickenings on tihe branches. The
name is probably a misnomer and perhaps the plant should have been given
a name taking into account the rather strong odour which is produced by the
flowers when plants are in bloom.

5. Calothamnus lateralis Lindl. J. Lindley, Swan River App. 9 (1839)

An erect, straggly, single-stemmed, glabrous shrub to 2.5 m high. Leaves
terete, 10-35 cm long, 1.5-2 mm wide, obtuse or shortly mucronate. Flowers
arranged in a unilateral spike mostly 7-10 cm long oa perticns of branches
without leaves. Staminal claws equal, free, 20-25 mm icng, glabrous, dark
crimson, yellow-green towards base, marginal filaments four or five. Fruit de-
pressed globular, 2-3 mm wide, embedded in the swollen, corky rhachis (the
rhachis, after flowering has occurred, appears to be excavated with a number
of holes). Seeds: None available for examination at time of writing (January
1280).

This species, like a number of Calothamnus, has not been extensively
collected and it is likely that there are at least two subspecies or varieties (one
with leaves 5-10 cm long, and the typical one with leaves 10-35 cm long).

Data available at present suggests that the species has a disjunct dis-
tribution in the south-west corner of the State. It grows in or near swamps
amongst grass, sedges, melaleucas or other swamp plants. It has been record-
ed from Perth swamps, Dandalup, Banksiadale, Harvey, Muchea, Blackwood
River, south of Northcliffe, Ravenswood, Scott River and Bridgetown. The type
specimen was collected from'a swamp.in the Perth area.
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Calothamnus lateralis is noted for its small flowers, many of which are
arranged in a long, unilateral spike embedded in the corky rhachis.

The name lateralis, from Latin, refers to the arrangement of flowers on
one side of the stem.

Calothamnus blepharospermus F. Muell. Photography by A. S. George

This is a member of the 5-merous species group {(which will be dealt with later
in another article on the genus). The flowers of all Calothamnus species appear super-
ficially alike in that they are dark orange to deep red in colour, are arranged in clusters
or spikes and usually the staminal claws hang downwards. The flowers of C. blepharos-
permus are little different from the others, apart from subtle features such as the
number of staminal claws (5 in this species) and the number of anthers per staminal
claw. C. blepharospermus is noteworthy in having yellow anthers (in most species they
are orange-brown, brown or black) but this feature is also shared with C. chrysantherus,
another 5-merous species.

The leaves of this species are distinctive in being flat with the mid-rib prominent.
They measure mostly 7-9 cm long and 5-9 mm wide, and are somewhat scabrous as
shown. Several other species of Calothamnus have flat leaves similar to C. blepharos-
permus but they are not so large and scabrous.

As shown above the green/grey calyx-tube at the base of the flower, has very
prominent, thickened lobes, a feature found in several other species. The orange-brown
petals at the base cf the stamen bundles are small and deciduous as in most species of
Calothamnus.

Calothamnus blepharospermus is confined to the Kalbarri National Park, some 750 km
north of Perth. Although little is known about this species, it appears to grow well in
sandy soil in Perth gardens.

6. Calothamnus affinis Turcz. Turczaninow, Phys. Math. Acad. Petersb. (1852).

An erect, glabrous shrub to 1 m high with scattered leaves. Leaves linear,
terete, 3-10 cm long, c. 1 mm wide, glabrous, shortly mucrcnate, cil glands
often prominent. Flowers in tight clusters of three flowers forming an inflores-
cence which resembles a unilateral spike to 12 cm long. Calyx-lube ¢. 2 mm
long. Petals 1-2 ¢m long, brown, deciduous. Staminal claws equal, deep red,
with mostly five marginal filaments. Fruit crowded, small, depressed globular
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