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GROWING WILDFLOWERS

This publication is dedicated to the presentation of articles on the culti-
vation of the Australian flora and the development of its horticultural potential.
Every effort is made to include as many articles as possible." They are
presented in a clear and simple manner so that every one, from the young
person who is just beginning to appreciate the beauty of the world around
him, to the home gardener, may join in this exciting hobby.

Why not grow a few wildflowers in your garden?

There are many who are convinced that the pressures of civilisation and
population will increase to the extent that most natural habitats will be
invaded and alienated so that wildlife, creatures or plants, will need to be
nurtured for the species to survive.

Those who have had some experience with the cultivation of much of
our Australian flora will readily acknowledge that there is much to learn. We
do not pretend that we can preserve the flora in our home gardens but we
are learning how to propagate, cultivate, develop the best forms and have
fun in the frontier of horticulture. Rather than be impatient” if some of the
articles appear too technical, be grateful to writers such as Dr. Byron
Lamont, of the Western Australian Institute of Technology,” and Dr. Laurie
Johnson, Director of the Botanic Gardens, Sydney,' for their offer to help
us to a wider understanding.

NOTES:

1. All articles of a simple nature directly related to growing wildflowers in the garden
are published. | am the first to acknowledge that we do not publish enough of them so,
experienced growers, or even the not so experienced, please send me an article on your
triumphs and failures at growing wildflowers.

2. 1 am well aware that some readers want more of the simple articles on cultivation.
You get all | receive so if you want more of this type then it is up to you to do your part
and send some notes. | wondar sometimes hcw well the ones that are printed are read. For
Instance, in our No. 65 issue on Boronia, the bulk of the issue could be described as tech-
nical (although from the correspondence received it is a most popular Issue), but the article
by Max Hewett on the cultivation of Boronia was outstanding and the Issue was good value
for this authoritative and well-presented article on its own. If you are having trouble growing
the more difficult small plants then | suggest you re-read it carefully. In the present issue
there are a number of articles, each containing as much information on growing wildflowers
as appears in each issue of “Your Garden'' where the type is spread out to complete a page.
“Your Garden'', | hasten to add, is an excellent gardening magazine and those who purchase
it regularly will be treasuring the many articles by Roger Elliott and others. Articles in each
issue are excellent, such £s those in the May, 1976, issue on ‘‘Propagating Bankslas From
Cuttings'' and “‘Landscaning of Steeo Sl!opes'.

3. See “The Hekea Sulcrta Group''—nage 298.

4. An official release of results of recent research in simple terms serves as a valuable
bridge between professional botanist and the interested public. Articles in this issue reporting
on work by research botanists ~t the Royal Botanic Gardens, Sydney, will help to resolve
many problems that existed in the past over the correct naming of plants.

PROTEACEAE — The Principal Contents of This Issue

As the Australian flora is so vast and the large family of Proteaceae so
diverse, any attempt to present other than a small segment adequately would
fail. Our approach is that the articles in the previous 66 issues, supplemented
by the information in this issue, and in future issues as our knowledge
broadens, will give the reader the most comprehensive report available.

Propagation—Two excellent articles here supplement others published.

Cultivation—Two reports here supplement others previously published.

Research—See notes 3 and 4 above.

BEGINNERS’ GUIDE

If you are new to wildflowers, that is to their recognition and cultivation, then It Is
suggested that you might start from the back of this issue and work forward.

“Our Pretty Bushland Spiders”'—page 335—will open up a new world of Interest by
examining our spider flowers.

“Isopogons’’—page 331—will introduce you to propagation.

“Grevillea From Seed'—page 330—describes a very interesting method.

“New Australian Wildflower Cultivars''—page 325—officially registers a number of
beautiful garden plants.

Now start reading from the beginning with the article opposite
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PROTEACEAE FOR GARDENS

by Anthony Cavanagh

The Proteaceae family contains some of the most spectacular and
desirable species of the whole plant kingdom. Most of us are familiar with
Banksia, Dryandra, Grevillea, Hakea, Isopogon and South African Protea.
Yet there are many more groups such as Petrophile, Adenanthos, Persoonia,
Sterlingia, Franklandia and others which, in their own way, are attractive
and desirable for the garden. Victoria is fortunate in having a climate roughly
similar to that of south-west Western Australia, in particular with a mainly
winter rainfall*.

In endeavouring to grow Proteaceae | believe it is important not to be
over ambitious in the initial selection of plants. Some of the most spectacularly
flowered species, such as Banksia coccinea, require rather special conditions
for success and can prove a disappointment. Yet, there are a number of
hardy types with both attractive foliage and flowers, e.g., Banksia ericifolia,
B. collina, B. spinulosa, B. robur, B. serrata, B. serratifolia, Dryandra formosa,
D. praemorsa, D. calophylla, D. pteridifolia, Isopogon formosus, I, dawsonii,
I. anemonifolius, I. anethifolius, many Hakea and of course the hardy floriferous
Grevillea. Once experience has been gained with these the more difficult types
can be attempted.

Both the garden area available and the size of the plants to be grown
must be considered. There is a very wide choice of species, with plants
ranging from prostrate to large trees, so the final selection will be governed
by size considerations—spread as well as final height. A suburban block
could not accommodate more than, say, 10-15 of the larger species, together
with a selection of smaller shrubs. Plants from the different genera can be
mixed together to give foliage contrast and a spread of flowering times.
With some species, such as Banksia coccinea and a number of the
Dryandras, close planting is helpful in minimising wind damage and blowing
over, as the entanglement of branches gives mutual support. In general,
however, it is better to space plants adequately to allow them to grow
naturally. The JIsopogon and Petrophile can tolerate semi-shade and. on
account of their small size, can be used as undershrubs.

Mulches are important in dry areas, or where watering is not practical.
They help conserve moisture and maintain a cool root run. However, mulching
involves a lot of work if the garden area is large, and most Proteaceae
seem to grow just as well without any. | have employed both wood shavings
(to a depth of about 15 cms.) and leaf litter and soil from under Banksia
marginata trees on my garden, and both appear to be effective. When using
mulches, such as wood shavings, a space approximately 20-25 cms. in
diameter should be left around the trunk to minimise the possibility of
collar rot.

Whether Proteaceae should be watered in the summer months is always
a contentious point. Most certainly young plants require regular heavy
waterings through their first summer. | believe that, in well drained soils at
least, there are fewer losses when summer watering is carried out. The
best time is early morning and each plant should receive a thorough
soaking, the regularity of the watering being determined by the frequency
of rainfall. A number of western Banksias flower in summer, and watering
will improve flowering.

A final comment might be made on soil types and how they affect some
of the Proteaceae family. These are of necessity very general and there are
probably many exceptions. Both Hakea and Grevillea appear to be relatively
tolerant of most soil types in Victoria, though probably western sand plain
species would not succeed in heavy clay soils which exist in so many areas.

*For other areas of Australia see page 294
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GREVILLEA ARE PROTEACEAE

Photography by F. W. Humphreys

GREVILLEA OBTUSIFOLIA
Grevillea obtusifolia is a procumbent shrub from Western Australia. Its
branches often lie along the ground but occasional branches will become
upright and perhaps reach 1.5 metres in height. Flowers are a soft red and
are borne in spring and summer. The plant requires good drainage and may
be propagated from cuttings. This plant is quite different from Grevillea
obtusiflora from N.S.W. which is a parent of the garden cultivar Grevillea
“Poorinda Belinda” described and officially registered on page 327.
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Photography by Andy McWhirter, Canberra Botanic Gardens

THE RED SPIDER FLOWER — GREVILLEA SPECIOSA

“The Red Spider” flower is so well known that we have chosen to picture
an unusual variety you may not know. Grow this beauty in your garden.
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MORE PROTEACEAE FOR GARDENS

The species has for years been known as Grevillea punicea. Announcement
of the name change is made on page 319. The change in the scientific
name is most unfortunate, but to thousands of bush ramblers in the Eastern
States it has been, and always will be, “The Red Spider Flower”. If you
want a simple description of the spider flower-heads, turn to page 335.
Banksias mostly require fair to good drainage, though some species, e.g.
B. robur and B. occidentalis, can tolerate poorly drained sails. Western
Australian Banksia have proved difficult on heavy clay soils in contrast to
the eastern species, which are more tolerant. Western species prefer deep
sandy soil, usually in a sunny position. Dryandra are relatively unknown in
gardens, apart from a few well known plants. They must have a well drained
spot and can stand more shade than Banksia. The natural soil for many
of them is laterite, so they should tolerate heavier soils better than Banksia.
Isopogon and Petrophile are mostly small shrubs and able to do quite well
in lightly shaded areas. In fact, for some species, a certain amount of shade
is essential. Again, good drainage is important and light or heavy soil seems
to give equally good results.

PROTEACEAE AND THEIR CULTIVATION

Most people can readily recognise plants in the large plant family of
Proteaceae; Banksia, Telopea (Waratah), Grevillea (which includes the spider
flowers), Hakea (which includes the needle bushes), Isopogon (drumsticks),
etc. What is not so obvious is why they are all in the same plant family.
The botanists have grouped them together because of some common
characters of the small flowers, many of which grouped together make up
the head of flower. With the individual flowers varying in each genus and
grouped together in different arrangements, we have the many genera that
make up the family.

Another common character appears to be the conditions preferred by
them for healthy growth. The previous article was written for gardeners in
Victoria but may be applied generally. It may appear a little vague and non-
specific, but in fact is to the point. Do not be too ambitious in your choice
of plants when first starting, sticking first to species that are proven and
hence readily available from most nurseries.

The soil type does not appear to be as important as some seem to
think, a good garden soil being best with a reduction in results as you get
heavier or lighter. As with most garden plants, many do not like wet feet,
so that depth of soil or good drainage appear to be the most critical factors.

They need a regular watering and feeding. There is evidence that some
at least also require a fungus-type growth, in association with their roots,
that breaks down nutrients in the soil to a form more readily taken up by
the roots. For this reason rotting leaves and a little soil from underneath an
old Banksia tree may give you a good start. Unfortunately, they also suffer
with fungal diseases, so that there is also a risk of introducing it to your
garden with this method. Keep the area around the trunk higher than the
surrounding ground and as dry as possible.

All these factors have been considered in previous articles:
Telopea—Growing Waratahs, Vol. 2: page 259; Vol. 3: 15.
Banksia—Vol. 2: page 11; Vol. 5: 194, 202, 321, 336, 356, 373.
Hakea—Vol. 5: pages 337, 342, 347, 352, 361, 373; Vol. 7: 310.
Grevillea—Vol. 2: pages 92, 93; Vol. 3: 3, 9, 11; Vol. 6: 6, 23, 169.
Isopogon—Vol. 3: pages 62, 135, 287; Vol. 7: 146, 318.
Petrophile—Vol. 5: pages 348, 349; Vol. 7: 45, 50.

Macadamia (Queensland Nuts)—Vol. 5: page 29.
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HAKEA BAKERANA

A Species in Need of Preservation? — by Hugh P. Stacy

Found only in a few places between Sydney and Newcastle, north of
Sydney, this hakea is surely one of the region’s outstanding wildflowers. With
flowers in mid-winter to rival the finest of its family and fruits amongst the
largest of its genus, Hakea bakerana deserves to be better known.

It occurs naturally on sandy or gravelly loam as a low-spreading bush,
often only about 60 cm in height on windswept heathlands and hillsides facing
the Pacific Ocean. Whereas many other proteaceous plants found in these
areas grow much larger in better conditions, H. bakerana is apparently not
so inclined. Elsewhere even as an undershrub in open eucalypt forest, it
remains a small bush barely 1.5 m tall, with multiple stems arising from a
common rootstock.

Characterised by a mallee habit, this species grows quite slowly, its
compact form freshened by bright green hairless new shoots and needle leaves
to 7 cm long. Since flowers come only on old wood, several seasons pass
before the various stems are sufficiently mature. The large glabrous inflor-
escences open between May and July, each with numerous flowers upstanding
on short pedicels (about 5 mm long), massed together in axillary clusters
nestling against the stems, often low on the plant. These clusters measure
easily 10 cm across. Individual styles are typically deep reddish pink in
colour, gently curving, up to 5 cm long and usually at least four times the
length of the perianth tube which generally measures 8-10 mm. The perianth
itself varies in shading, being carmine red at the base with cream-coloured
lobes.

Although recently (July 1975) a single plant with white flowers was
reported growing amongst pink ones, and while other observations suggest
that in some areas flowers may be coloured more vividly than in others,
there also tends to be an overall deepening of the hues as the flowering
season progresses, or as individual flowers darken with age. Plants in
community provide an outstanding display of rich colour in June.

Remarkable too is the formation of woody fruit so large in proportion
to the size of the plant itself. Considering the growth effort necessary, it is
as well that fruits form singly rather than in clusters. Stems carrying mature
fruit are always noticeably thicker below than parts immediately above which
have carried only flowers. The follicles measure to 6.5 cm from base to tip x
5 cm wide x 4 cm thick, with very rough deeply wrinkled surfaces. The
rounded shape suddenly reduces to a short beak on each side of which there
is, near the tip, a small conical protuberance 3 mm high.

While knowledge of its actual distribution remains uncertain, the few
known habitats of H. bakerana lie between the cities of Sydney and New-
castle. Fortunately, so far, some of these areas have escaped the ravages of
land development, although few lie within permanent parklands or reserves.
The accompanying photo was taken within a mile of recent industrial sub-
divisions. These places, near settlemen’, are subject to bushfire, and even
to burning off. Despite the apparent protection of its seed within such
massive fruits, very few seedlings of this species were observed the year
after a fire. However, many old plants which had been burnt to the ground
were again growing strongly from the base. This mode of regeneration may
be an important factor in the fight for survival, since new growth does not
flower for several years, after which the fruits may take up to two seasons
to mature.
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More information is needed of this species in cultivation. Germination
from seed is slow but sure, but in the first season particularly, seedlings are
sensitive to drying out and require regular watering. Although wild plants
are found in various soils, establishment on heavier clay loams appears more
reliable. The few known specimens on clay soils west and south-west of
Sydney are growing slowly and appear to be tolerant of wet conditions.
Some success has been achieved in propagation from cuttings, but as yet
no records are available of plants so grown. It will be interesting to observe
whether such specimens tend to grow with single stems, perhaps becoming
taller than plants grown from seed.

Photography by Hugh Stacy

HAKEA BAKERANA

GROWING EASTERN PROTEACEAE

Other eastern plants in this issue are the species of Conospermum, page 317,

Isopogon and Petrophile, pages 320 and 331, and Grevillea, Grevillea baueri,

on the front cover as well as pages 318 and 335. We need greater member

participation in this periodical. Please send notes to the Editor on how
successfully you are growing eastern Proteaceae in your garden.
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HAKEA OF WESTERN AUSTRALIA

PLATE 1.—Upper, flowerlng branch of Hakea sulcata plus cross-sectlon of typlcal upper leaf,
widest dlameter 1.25 mm. Lower, Hakea gllbertil, dlameter 0.88 mm.
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PROTEACEAE — ITS TAXONOMY, ECOLOGY, ANATOMY AND
HORTICULTURE

THE HAKEA SULCATA GROUP

by Dr. Byron Lamont, Biology Department, Western Australian Institute or
Technology, Bentley, 6102

INTRODUCTION

The general ecology and horticultural requirements of the Australian
Proteaceae were considered in a previous article (Lamont 1973). More
recently, the topic has been reviewed by two New Zealand horticulturalists
(Hocking and Thomas 1974). This article examines in detail a number of
Hakea species which have caused much confusion to both botanists and
horticulturalists alike — the so-called Hakea sulcata group. The species
concerned are Hakea sulcata R. Br., H. gilbertii Kipp. ex Meisn., H. invaginata
B. L. Burtt, H. scoparia Meisn., H. pycnoneura Meisn., H. subsulcata Meisn.,
H. meisnerana Kipp. ex Meisn. and H. lehmanniana Meisn. At various stages,
H. gilbertii, H. scoparia and H. invaginata have been regarded as varieties of
H. sulcata (var. gilbertii Benth., scoparia Benth. and intermedia Ewart and
White respectively — as in Blackall and Grieve 1954), but it took a Scotsman
(Burtt 1943) to realise that they were distinct. Up till now there has been no
key to separate these four species and H. subsulcata and H. meisnerana
cannot be distinguished readily using Bentham’'s key (Bentham 1870). Much
new data has been gathered for this article to show that, though they form
a natural group, these species are different not only in their taxonomy, but
also in their growth characteristics, leaf anatomy, ecology and climatic
tolerances. A natural key to the eight species has been devised and notes
are given on their horticultural potential.

Though it is the only broad-leaved species, H. pycnoneura has been
included in the group because it is otherwise very similar to H. scoparia. This
indicates the groupings under section Conogynoides of Hakea (Bentham 1870)
are artificial, because H. pycnoneura is placed in a separate series to
H. sulcata (H. scoparia).

HABIT

Table 1 gives morphological and ornamental details on each species. All
are shrubs, with H. gilbertii (at an average height of 60 cm) easily the shortest,
followed by H. sulcata and H. lehmanniana (100 cm) with H. subsulcata
reaching up to 250 cm. Though there is much branching of the stems, the
canopies are usually open due to the small surface area of their narrow
leaves (Figs. 1 and 2). Many stems of equal importance arise from near
ground-level, the outer ones curving away from the base before ascending,
to give a shapely compact plant, especially H. subsulcata. The exceptions
are: H. gilbertii which tends to spread horizontally from one or two main
stems, tall specimens becoming straggly, H. /ehmanniana which tends to
spread horizontally from a few main stems, like a short toffee apple. and
H. pycnoneura whose outer branches may collapse with age.

FLOWERS

All flowers are produced in clusters spread along stems produced the
previous growing season (plates 1-4). The exceptions are H. subsulcata
whose isolated inflorescences are produced on the old bare wood, and some-
times H. gilbertii with a few clusters at the tips of the previous year’'s growth.
The clusters of H. invaginata, H. scoparia, H. pycnoneura and H. subsulcata
are globular (like H. laurina) and of various shades of pink, with the purple
stalks arising along a short hairy support (raceme). The clusters of H. sulcata,
H. gilbertii, H. meisnerana and H. lehmanniana with fewer flowers are
parachute-shaped and cream-coloured (except H. lehmanniana which is unique
among the Proteaceae in having distinctly blue flowers) with the flowers also
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arising along a short hairy support (of negligible length in H. sulcata). Little
is known about the pollination vectors of this group, except to note that
H. gilbertii is visited by at least five species of native bee, the honey bee
and flies, while those with conspicuous inflorescences, especially H. invaginata,
H. scoparia and H. pycnoneura, are sure to be bird-pollinated as well (Greg
Keighery, King’s Park and Botanic Garden, pers. comm.). The group is typically
spring-flowering, though the winter-flowering of H. pycnoneura (like H. petio-
laris) and early summer-flowering of H. meisnerana increase their horticultural
appeal.

TABLE 1.—The habit, colour of foliage and flowers, flowering time, and
dimensions of leaves and fruits of eight species in the Hakea sulcata
group. Information is based on personal observations (field, King’s Park)
and all specimens in the herbaria of the Agriculture Department (WA),
University of W.A. (UWA), and W.A. Institute of Technology. 20+1 speci-
mens from different collecting sites were available for all species, except
H. scoparia (49), H. meisnerana (26) and H. pycnoneura (13). Figures
are means -+ standard deviations. Open = can see through canopy.

SPECIES HABIT HEIGHT FLOWER COLOUR
(sym. = symmetrical) (m)

H. sulcata open, erect, sym., many 1.0 cream
stems from base, a few +0.4
rising above rest

H. gilbertii open, spreading from 1 0.6 cream, rarely
or 2 stems, branches +0.1 suffused pink
clumped around fruits

H. invaginata open, erect, sym., many 1.3 deep pink, rarely
stems from base +0.4 cream

H. scoparia open, erect, sym., many 15 pale yellow to deep
stems from base +0.4 pink, stalk purple

H. pycnoneura open, erect, spreading 1.6 mauve, rarely cream,

with age, 6 to many +0.6 stalk purple
stems from base

H. subsulcata closed (mature)—open 2.0 cream to mauve,
(old), erect, sym., many +0.5 stalk purple
stems from base
H. meisnerana open, erect, sym., 1.4 cream, rarely pink,
several stems from base +0.5 stalk green
H. lehmanniana partly open, fairly sym., 1.0 pale blue, rarely
spreading from 1 or 2 +0.4 cream
stems
Leaf length (cm) Fruit
Species Flower period Leaf colour Shortest Longest length
(cm)
H. sulcata Sept. pale grey-green 1.5+04 9.0x41 0.7+0.1
H. gilbertii Aug.-Sept. pale grey-yellow  1.5+05 55*+25 1.3+0.2
H. invaginata Aug.-Sept. pale grey-green 6.4+29 18.8+3.6 2.1+0.3
H. scoparia Aug.-Sept. pale grey-green 5.6+29 17.6x54 22403
H. pycnoneura May-June pale grey-green 5.8+22 17.8x45 26+0.3
H. subsulcata Sept.-Oct. grey-olive green 2.6+1.1 9.5+21 1.9+04
H. meisnerana Sept.-Nov. green 3211 9.5+1.7 1.5+01
H.lehmanniana  July-Sept. dark blue-green 1.2+04 54x15 25405
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PLATE 2.—Upper, flowering branch of Hakea Invaglnata plus cross-sectlon of typlcal leaf,

widest diameter 1.25 mm. Lower, Hakea scoparia, dlameter 1.50 mm
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PLATE 3.—Upper, flowering branch of Hakea pycnoneura plus cross-sectlion of typlcal Ieaf,
wldest dlameter 575 mm. Lower, Hakea subsulcata, dlameter 1.0 mm.
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LEAVES

Even without their seasonal masses of flowers, the leaves and fruits of
these species are a continuous source of interest (Figs. 1 and 2). Their
foliage gives an overall impression of greyness or dark green, providing a
contrast with other greens in the garden. The new leaves are silky due to
white or orange T-shaped hairs which form a cover of “scales” over the leaf
and stem surfaces. The leaves of H. invaginata, H. scoparia, H. pycnoneura,
H. subsulcata and H. meisnerana curve out from the node and then ascend
vertically, independent of the angle of the stem. The leaves of H. gilbertii
are typically at right angles to the stem (sometimes bent forwards or back-
wards—recurved) independent of the position of the stem, while those of H.
lehmanniana form an angle of 30°-80° to the stem, though are sometimes
recurved. The lower (vegetative) leaves of H. sulcata are vertical whereas
the upper (floral) leaves are often horizontal or recurved. Twisting and coiling
of leaves is common in H. invaginata, H. scoparia and H. pycnoneura, while
the curving of leaves in the same direction on a given branchlet of H. sub-
sulcata gives the canopy a swirled appearance.

All species have broad (oblanceolate) juvenile leaves which are replaced
by needle (terete) leaves by the end of the first growing season. The plant
reverts to juvenile foliage temporarily following severe damage to the canopy
(fire, drought, grazing, bulldozing). The whole area of leaf polymorphism in
the Proteaceae as an environmental adaptation would provide an exciting topic
for research by eco-physiologists. In addition, all species show a severe
reduction in length of leaves produced towards the end of the growing period,
especially H. lehmanniana. In addition, H. sulcata produces basal mature
leaves which are much longer and closer together than the terminal mature
leaves, independent ot growing conditions.

Despite the conspicuous within-plant differences, there are clearly
difierences in typical leaf iength between species. At up to over 20 cm, the
leaves of H. invaginata, H. scoparia and H. pycnoneura are by far the
longest in the group, with their shortest leaves on average equal to the length
of the longest leaves in H. gilbertii and H. lehmanniana (Table 1). H. sulacta,
H. subsulcata and H. meisnerana are in between with their longest leaves
around 10 cm. The large variation in length of the longest leaves of H. sulcata
is due to some specimens including basal leaves (long), others only upper
leaves (short). The reduction of leaf length by seasonal conditions to under
1.5 cm in H. sulcata, H. gilbertii and H. lehmanniana indicates the high level
of leaf plasticity (as defined by Beadle 1968) in this group. Leaf width varies
little seasonally once juvenile leaves are no longer produced. Those of H.
subsulcata and H. gilbertii are rarely more than 1 mm wide, H. scoparia has

the widest needle leaf — up to 2.2 mm, with the rest from 1.0 to 1.8 mm.
The broad leaves of H. pyecnoneura vary from 4 to 8 mm in width. The leaves
of all species taper to a point (mucron) — except H. meisnerana and H.

pycnoneura which come to a point abruptly — coloured black or brown with
a yellow base. The mucron of H. gilbertii is probably the finest (and sharpest!)
of all species in the Proteaceae.

ANATOMY

Provided mature adult leaves are used, leaf structure provides the best
clue to the identity and relationship of the eight species (plates 1-4). These
cross-sections were cut at 8um with a rotary microtome and stained with
safranin (red) and fast green to highlight the various tissues (except H.
invaginata which was stained with toluidine blue O). However, a safety razor
blade and hand lens are sufficient to show the taxonomically-important
features. Every species has a group of thick-walled fibres (red) at each corner
of the leaf. These fibres are responsible for the “nerves” or striations running
along the leaf surface. There is a groove (or sulcation — hence the sulcate
group) running between each pair of fibre groups. Water loss from the leaves
is limited to pores (stomates) in these grooves. Apart from their rounded






Page 304—Vol. 8 AUSTRALIAN PLANTS—PROTEACEAE June, 1976

PLATE 4.—Upper, flowering branch of Hakea melsnerana plus cross-section of typlcal leaf,

widest dlameter 1.25 mm. Lower, Hakea lehmanniana, dlameter 1.35 mm.



































































































