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CONTENTS OF THIS ISSUE

There are three major themes related to the cultivation of wildflowers:
1. PROTEACEAE—pages 47-56 & 66-68. Ecology study of the family which includes Grevillea
(A report from Qld. below), Banksia, Dryandra, Hakea, etc.
2. MELALEUCA—pages 72-92. A report on the cultivation of the ‘““pom-pom’ flowered species
with a reference to the whole genus and frost hardiness.
3. TERRESTRIAL ORCHIDS—The propagation of ground orchids—pages 57-65 and the
cultivation of the genus Diuris, the ‘“Donkey Orchids".

Grevilleas in Toowoomba
by N. K. McCarthy, 68 Holberton Street, Toowoomba, QId. 4350

The following Grevillea are growing successfully in my Toowoomba
garden: G. longifolia, G. barklyana, G. baueri, G. biternata, G. buxifolia,
G. crithmifolia, G. floribunda, G. glabrata, G. hookeriana, G. juniperina, G.
lanigera, G. longistyla, G. pteridifolia, G. punicea, G. sericea, G. stenomera,
G. tridentifera and hybrids G. “Audrey”, G. “‘Porinda Constance”, G. “Ivanhoe’.

There would appear to be a deficiency in local soil which can be
overcome by several applications of iron chelates. This soil deficiency
appears to affect the plants in their early stages of growth, and once overcome
it does not recur. Strong new growth follows, replacing yellowed, burnt foliage.
Some of the plants have been a little slow to establish, but in due course
have rewarded patience with abundant blooms.

The situation has an easterly aspect, and an altitude of 2200 feet,
being on top of the Great Dividing Range 80 miles west of Brisbane, thus
having a relatively cool climate for this latitude. The soil is red-black, fine,
extremely deep, volcanic in origin, and well drained.

Two varieties in exposed positions, G. stenomera and G. glabrata, were
badly cut by repeated late frosts, but are once again growing strongly.

As it is apparent that the maturing and flowering of these plants have
brought about a substantial increase in the number of birds frequenting
my garden, | intend to add more grevilleas.

PAST ISSUES OF “AUSTRALIAN PLANTS” AVAILABLE

Because of the vast wealth of our flora there is very little repetition.

VOLUME No. 1 issues 1-12, no longer available bound but issues 5, 6, 7 & 9 are
cveailable at 45¢ each, $1.85 incl. postage. However it is proposed to reprint Volume 1 as a
fully bound book at a date in the future not yet decided upon.

VOLUME No. 2, issues 13-20, all avallable only fully bound at $6.00 plus 20c postage.
Including “‘A Descriptwe Catalogue of Western Australian Plants”

VOLUME No. 3, issues 21-28, all available only fully bound at $6.00 plus 20c postage,
including also ”Catalogue of Cultivated Australian Natlve Plants” valued at $3.00.

VOLUME No. 4, issues 29-36, all available only fully bound at $6.00 plus 20c postage,
including ‘‘Western Australian Plants for Horticulture—Part 1" valued at $3.00—see below.

VOLUME No. 5, issues 37-44 all available only fully bound at $6.00 plus 20c postage
including ‘“The Language of Botany'’, a valuable reference to words and terms.

VOLUME No. 6, issues 45-52. Avallable fully bound at $6.00 plus 20c postage Including
“Western Australian Plants for Horticulture—Part 11'" valued at $3.00. Available August 1973.

Other Books published by the Society
Available from Editor, 860 Henry Lawson Drive, Picnic Point, 2213; by mail only.

‘““A REFERENCE TO THE AUSTRALIAN FLORA™—'Genera”—"A Complete Index to Australian
Plants” Vols. 16 Inclusive. It seems that this work will have to be deferred. You wlll be
advised in a future issue probably with reprint of Vol. 1 early in 1974.

WEST AUSTRALIAN PLANTS FOR HORTICULTURE Part 1, Is a book by the Soclety
avallable from the editor for $3.00 plus 20c postage. The format of the book generally Is
to have simple but adequate descriptions (using simple features that anyone can distinguish)
of three species In one genus with a full colour plate of one of them on the opposite page.
Directions as to cultivation are given for each specles. Price $3.00 + 20c postage.

WEST AUSTRALIAN PLANTS FOR HORTICULTURE Part 2. This has many features
that make It even better than Part 1 especlally those sections deallng with cultivation.
All the colour plates are new and spectacular. They have not appeared In past issues of
“Australian Plants’’ or any of our publications and they alone make thls book good value
at $3.00 plus 20c postage. Available August, 1973.

LATE ISSUES: This issue is late as was the last one. This has also held up Volume
No. 6 binding and W.A. Plants for Hort., Pt. 2. What is worse the colour work on the last
issue was poor. We shall do our best to get back on time and return to our previous high
standard of printing—Editor.
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PROTEACEAE

THE ECOLOGY OF THE AUSTRALIAN PROTEACEAE WITH IMPLICATIONS
FOR THEIR CULTIVATION

by Byron Lamont
Botany Dept., University of Western Australia, Nedlands, 6009

The family Proteaceae contains sixty two genera, thirty seven of which
occur in Australia. It is also well represented in South Africa by quite distinct
genera, with a few representatives in Madagascar, South America, South-East
Asia (as far north as Japan), New Zealand and New Caledonia. The distinctive
open yet shapely habit, leathery to harsh foliage, massed heads of white,
orangs, scarlet or sky blue flowers and ornate woody fruits are responsible
for the outstanding horticultural potential of the family. Most species are easy
to propagate, and adapt to a wide range of growing conditions. Recommenda-
tions are made in this account for cultivating proteaceous species following
a consideration of their ecology in six botanical districts in Australia. This
does not mean that these are the only conditions under which the Proteaceae
will grow. But it does mean that if these conditions do occur, one or more
proteaceous species exist which will grow satisfactorily there. The observations
should apply to many species of Banksia and Hakea, in particular, and also
Adenanthos, Conospermum, Dryandra, Grevillea, Isopogon, Lambertia, Persoonia,
Petrophile, Synaphea and Xylomelum, and any Lomatia, Macadamia, Telopea,
Symphionema and Stenocarpus species which are not restricted to dense
forests in their natural habitats. | make nc apology for taking most examples
from the flora of the south-west of Western Australia: with more than twice
as many proteaceous species as the remainder of the continent combined,
this region can be regarded as the real home of the Australian Proteaceae.
However, it is worth noting that this family probably evolved initially under
tropical conditions (Johnson and Briggs 1963).

Natural habitats of the Proteaceae

Proteaceous species are most prolific in eastern, southern and south-
western Australia, within fifty to one hundred and fifty miles of the coast.
The family is well represented at Mt. Lesueur, the Fitzgerald River, Lake
Grace, Stirling Range-Kalgan River and Perth Coastal Plain in Western
Australia. Eyre Peninsula, Kangaroo Island and the Ninety Mile Plain are
major habitats in South Australia, as is Wilson’s Promontory in Victoria.
Proteaceae are abundant in parts of northern Tasmania, the northern coastal
lowlands and Hawkesbury Sandstone District in New South Wales and the
coastal lowlands of Queensland, including the Wallum and Cape York Penin-
sula. Comparing a sample of these environments, described in Tables 1 and 2,
it is seen that they have in common temperate climates with long, hot
summers and mild winters. The soils, which are invariably sandy and
deficient in most plant nutrients, are some of the most infertile in Australia.

More striking, however, is the wide variation in environmental factors to
which this family is adapted. The rainfall ranges from 40 cm per year (the
semi-arid climates east of Mt. Lesueur in W.A. and Ninety Mile Plain in S.A.)
to over 165 cm (sub-tropical climate of the Qld. Wallum). Rain may fall only in
the winter (W.A. and S.A.), throughout the year (Vic. and N.S.W.), or mainly
in the summer (Qld.) On the whole the rainfall is unreliable by world standards
with the average yearly total not being reached four out of ten years in the
Stirling-Kalgan District in W.A. and up to six out of ten years in the Hawkesbury
district in N.S.W. and Wailum in Qld. Whilst the mean maximum for January
is uniformly high in these areas (27-32°), the minimum varies from 13°C
in the Ninety Mile Plain to up to 24°C in the Wallum. The mean temperature
for July is around 16°C throughout, though it may rise to 21°C in the Wallum.

The next 6 pages carry colour plates of typical Proteaceae and tables listing some

genera in the family with details of the areas on which this study has been based.
The article is continued on page 54.
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DRYANDRA

Hardy Proteaceae closely related to the Banksia.

Photography by R. Paynter

DRYANDRA NOBILIS Lindl. GOLDEN DRYANDRA

A much-branched shrub to 4 m tall, the branches densely leaved, with flowerheads
5-7 cm across. Grows in lateritic soil in woodlands between Moora and Katanning and flowers
in soring.

Other Dryandra featured in colour in our previous publications are: D. arborea
W.A. H2 (“West Australian Plants for Horticulture—Part 2) see page 46; D.cirsioides W.A. H1;
D. formosa Vol. 1, No. 7: D. kippistiana W.A. H2; D. polycephala W.A. H2; D. sessilis
Vol. 1, No. 7:13; D. speciosa Vol. 1, No. 8:28; D. tenuifolia W.A. H2. Many past issues
advise on propagation and cultivation.

BANKSIA

Closely related to Dryandra are the well known Banksia mentioned frequently in the
article. Those featured in full colour in our previous publications are: Banksia audax
W.A. H1; B. ashbyii 5:321; B. burdettii 5:336; B. caleyii 5:201; B. collina 5.240; B. ericifolia
1:12:32, 5:372; B. goodii 5:200; B. grandis W.A. H1; B. laricina 5:204; B. occidentalis 5:205;
B. ornata 5:289; B. sphaerocarpa 1:7:13; B. sceptrum 5:193.
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HAKEA

Hardy Proteaceae widely distributed often with pointed leaves.

Photography by R. Paynter

HAKEA SCOPARIA Meissn.

A spreading shrub to 2 m with needle-like, channelled leaves. The flowers, in dense
racemes 4 cm across, have a sickly perfume, while the fruits are woody, about 2 cm
long. It grows on sandheaths from Geraldton to Narrogin and east to Southern Cross,
flowering in late winter. Other Hakea featured in colour in our previous publications are:
H. bucculenta W.A. H2; H. cucullata 5:344; H. falcata W.A. H2; H. francisiana W.A. H2;
H. lissocarpha 5:373; H. muellerana 5:345; H. myrtoides 5:376; H. preissii 5:341; H. prostrata
W.A. H2; H. purpurea 5:340; H. ruscifolia W.A. H2; H. sericea 5:352; H. suberea W.A. H2;
H. sulcata W.A. H2; H. verrucosa 5:377; H. victoriae 5:185. Many issues deal with their
cultivation and propagation.
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More Proteaceae, this time with long racemes of flowers.

Photography by F. W. Humphreys

XYLOMELUM ANGUSTIFOLIUM Kippist.—Sandplain Pear

Found in sandplain areas in the northern and eastern parts of the agricultural area
of Western Australia. Xylomelum occidentale R.Br. closely resembles the above species in
flower although the individual flowers are longer and the splkes are twice as broad. It
occurs in the forest areas of the south-west of W.A. and hence its common name Is
““Forest Pear’’. Because of its habitat, it is more upright, taller, less widely branched and
with a compact habit of growth. The leaves are ovate or oblong in shape and not more
than twice as long as wide. The fruit of the two species is identical.
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More Proteaceae—''Drum Sticks"'—''Cone Sticks"

Photography by R. Paynter

ISOPOGON DIVERGENS R.Br.—Spreading Coneflower

This spreading shrub up to 1.5 m tall has leaves 6-10 cm long with terete lobes.
The flowers are in spikes 4-5 cm across. It is common in gravelly soil between the
Murchison River, Perth and Lake Grace, W.A.

Known locally as ‘‘Drumsticks’ in wide areas, other Isopogon featured in colour are
I. anemonifolius 5:153; 1. dubius W.A. H1; I. cuneatus 3:388.

Cover Plate—PETROPHILE LINEARIS R.Br. Pixie Mops

A shrub with several stems up to 50 cm high with curved leaves 3-8 c¢m long and

flowerheads 4-5 cm across, the flowers woolly. Grows in sand on the coastal plain from
Perth to the Hill River, W.A., and flowers in late spring. Other Petrophile featured in colour
are P. biloba 5:348; P. divaricata W.A. H1; P. drummondii 5:349
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Continued from page 47—

The minimum is around 7°C, though it may be as low as 2°C in the
Hawkesbury, or up to 16°C in the Wallum. Because of the differences in
rainfall effectiveness the growing season varies from five months at Mt.
Lesueur to the whole year in the Hawkesbury and Wallum districts. Generally,
frosts are rare (less than five times a year on average), though there may
be up to ten frosts a year in parts of the Perth Coastal Plain and twenty in
the Hawkesbury. A few species of Proteaceae even thrive in the Mt. Kosciusko
highlands, where temperatures fall to a mean minimum of 1-4°C in July with
frosts or now likely for more than 150 days of the year.

Sunlight is abundant in summer (10 hours per day) in the south-west of
W.A. and Ninety Mile Plain but restricted in winter (5-6 hours per day).
This seasonality is absent from the Wallum with 7-8 hours per day throughout
the year. However all show a marked reduction in the actual solar energy
received for growth in winter (from 550-675 calories/cm?®/day in January to
200-325 calories/cm®*/day in July—Gentillii 1971). The mean relative humidity
for January ranges from 40% on the west coast and Ninety Mile Plain to
70% on the east coast. The July mean is about 65% for all these areas.
The areas subject to onshore westerlies {(11-15 knots) receive much higher
winds throughout the day and year than those subject to onshore trade
winds (5-8 knots). Many habitats are exposed to strong prevailing winds and
gusts up to 85 knots have been recorded (coastlines, sandplain heaths), while
others are protected by mountains, valleys or tree species.

The landscape varies from lowlands (sandplains) to uplands (plateaux,
mountain ridges) with proteaceous plants growing on laterite, limestone,
granite or sandstone outcrops or flat plains and sand-dunes (e.g. Perth Coastal
Plain) or steep valleys and cliff faces (e.g. Hawkesbury sandstones). Conse-
quently the soil varies from very deep sands to almost bare rock. The site
may be well-drained (e.g. the sand heath of Mt. Lesueur) to seasonally or
permanently waterlogged (e.g. the wet heath of Queensland), with both poor
and good drainage existing in the Perth Coastal Plain and Wilson’s Promontory
(Groves and Specht 1965). Waterlogging often results in the build up of an
impenetrable claypan at a depth of one metre or less. Whilst the low levels
of the nutrients phosphorus, nitrogen and potassium in all areas listed in
Tables 1 and 2 prevent the establishment of introduced horticultural plants,
they are not always deficient in manganese, sulphur, magnesium, boron,
calcium, cobalt and iron. As a consequence of their infertility, the soils are
often acid, though they may be neutral, or even alkaline in the coastal
limestone of the Perth Coastal Plain. The poorly drained sites are generally
very acid, especially the Wallum.

The plants in community

Vegetation in which the family Proteaceae is prominent is always sclero-
phyllous: i.e. the leaves are leathery or brittle, and wilting is prevented
by a well-developed cuticle and thick-walled cells, called sclereids. The
plants are evergreen, with the relatively small leaves often reduced to needles
(surface area under four square inches—though there are exceptions, e.g.
Hakea victoriae, Banksia robur, Dryandra drummondii). The vegetation is
able to withstand long annual droughts and occasional fires and waterlogging.
Many species retain their fruits until the plants are killed by excesses of any
of these factors, when the seeds are released. Following severe foliage
damage many species regenerate from rootstocks (lignotubers) or the old
stem (by epicormic buds). Another feature of the vegetation is its open
canopy—direct sunlight reaches the soil surface, even when there are a
number of tree and shrub layers. The leaves of proteaceous species are either
concentrated at the tips of the branches or scattered along their full length,
and directed away from the stem so that the plants often appear open and
woody. Except for some tropical representatives, proteaceous plants are rarely
trees, and are generally restricted to the shrub layer even in the forests and
woodlands noted in Tables 1 and 2. However, Banksia menziesii, B. attenuata,
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B. prionotes and B. littoralis in the Perth Coastal Plain and B. serratifolia and
B. integrifolia along the east coast are sometimes the dominant species in
these vegetation types. As a rule of thumb, the lower the vegetation the
greater the contribution of proteaceous species to the flora, so that they
invariably dominate scrub (0 to 8 metres) and heath (0 to 2 metres) vegetation.
It follows that the lower the vegetation, the greater the exposure of the
component plants to sunlight, soil heat and winds. The large tracts of low
prickly shrubs embraced by this article constitute some of Australia’'s best
wildflower country, and in these habitats abound many species of Banksia,
Conospermum, Dryandra, Grevillea, Hakea, Isopogon, Persoonia and Petrophile.

When Tables 1 and 2 are compared (omitting the information for South
Australia) it is seen that, floristically, there are both similarities and differences
between the eastern and western districts included in this study. Five genera
(Adenanthos, Dryandra, Franklandia, Stirlingia and Synaphea) present in the
south-west are absent from corresponding habitats in the eastern region, with
four genera (Lomatia, Macadamia, Symphionema and Telopea) present in the
east but absent from the south-west. The numbers of species of Banksia,
Conospermum, Hakea, Isopogon and Petrophile are much greater in the
south-west, with the number of species of Persoonia much greater in the
east. The low numbers of species of Grevillea, Lambertia, Strangea and
Xylomelum is comparable in both regions. But note that nothing can be implied
about the environmental preferences of genera from these observations.

The fact that scores of Banksia, Hakea and Dryandra species are re-
stricted to the south-west does not mean that they will not grow well, or even
better, in other localities. For example, when introduced into South Africa,
Hakea suaveolens (endemic to a narrow strip of the south coast of Western
Australia) soon reached weed proportions. The ancestors of many species
in the south-west were separated from their eastern relatives at least fifty
million years ago by an inland sea. This separation was maintained when
this sea was replaced by the Great Australian desert (Gardner 1944, Burbigde
1960). The floras evolved independently in response to different levels of
plant competition and opportunities to migrate and colonise new habitats,
rather than disparate changes in physiography and climate. In fact, the
Proteaceae probably succeeded in the establishment battle throughout Austra-
lia by default—faster growing species in the families Myrtaceae, Fabaceae
and Mimosaceae were less tolerant of the increasing depletion of nutrients
from the already infertile sands and increasing aridity of the continent
(Grieve 1956, Beadle 1962, Grundon 1972).

Returning to the areas under consideration, it is seen that the plant
communities vary from open shrublands to closed forest. The vegetation
may be very open, with individual plants fully exposed to heat from the sun
and soil surface, e.g. the open heath of Mt. Lesueur, or impenetrable because
the individuals overlap, e.g. the closed heath of the Stirling Range foothills.
Some proteaceous species are restricted to one habitat, e.g. Persoonia
longifolia only occurs in Jarrah forests, Banksia prostrata only in sand heaths.
Others have a wide range of tolerance, e.g. Banksia grandis is a 16 metre
tree in Jarrah and Tuart forests, but a one metre shrub in heaths; Hakea
nitida is a 3 metre shrub in the woodlands of the Stirling Range but a
woody creeper on the dunes of the south coast. Species in the Proteaceae
may either dominate scrub or heath vegetation, e.g. Conospermum stoechadis
in the valleys of Mt. Lesueur and Dryandra sessilis on the Perth coastal
limestone, or form a minor component of the scrub layer in eucalypt forest,
e.g. Telopea speciosissima in the Hawkesbury sandstone. Often the low
eucalypt forests contain essentially the same proteaceous species in the
shrub layer as the heath and scrub communities nearby. At a given site
there may be comparatively few species of a genus, but many individuals
per unit area, e.g. Stirlingia latifolia in the Perth Coastal Plain, or many
species of a genus with few individuals e.g. Hakea at Mt. Lesueur.

Growth requirements are studied on page 66.


















































































































