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FOREWORD by John Donohue

Over the last few years, much has been written on the cultivation of
Australian Plants but unfortunately very little information is available on the
selection and growing of Australian Plants suitable for Townsville. | hope
that the information contained in this publication will in some small way help
make Townsville the tropical garden city that it could and should be.
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GROWING WILDFLOWERS

CLIMATE, SOILS AND WATER SUPPLY IN THE TOWNSVILLE AREA
R. Reid

CLIMATE:

The climate of the Townsville area is warm and sub-humid with a marked
summer rainfall maximum There are two seasons, a hot wet summer of
variable duration and a warm dry winter, Rainfall is the dominating climatic
factor influencing plant growth as temperatures remain moderate to high
throughout the year.

Rainfall: The seasonality of Townsville’s rainfall is most pronounced with
80 per cent falling between November and March. The sporadic nature of
tropical cyclones and the fact that much of the rainfall is convective is re-
flected in the high rainfall variability. Monthly and annual totals in individual
years vary considerably from the long term average and in fact analysis of
the long period rainfall records reveals that the area receives more below
average annual totals than above average. Within the area, there is con-
siderable variation in rainfall totals, with the city average being 1128 mm
per annum whilst areas to the south receive only 865 mm per annum. This
variation is also reflected during periods of storm activity where some areas
can experience very high totals whilst other parts of the city receive no rain
at all. Rainfall intensities can also be high with falls exceeding 375 mm in
24 hours. Hail is a very rare occurrence.

The greatest daily range of temperatures occurs in the Winter months
and the smallest in Summer. The hottest months are December and January
with July being the coolest month. The immediate city area is frost-less al-
though in some years a light frost is experienced in the country to the south.

The city is not normally subjected to strong winds although strong to
gale force winds associated with thunderstorms or tropical cyclones may
occur. The latter occur particularly from December to March. Flooding can
be expected in the same months. The climate is summarised in Table 1.

Townsville Monthly Climatic Averages

Average Max.°C  30.7|30.5/30.3(29.2|27.3|25.1/24.0/25.3|26.8|28.3|29.5|30.5| 28.2
Average Min.°C  24.5/24.5/23.2/21.4/18.5/16.6(15.4/16.3/18.7/21.4/23.2/24.2| 20.6
Rainfall mm 267/ 318/ 218/ 57| 25/ 30/ 21| 9| 9 25 47 981128

SOILS:

For general discussion the soils of the city and surrounding area have
been combined into 9 very broad areas. The distribution of the soils group
are illustrated in the map opposite.

1. Cracking clay soils —these are often associated with black earths and
have developed in old alluvium. A characteristic feature is their gilgai micro-
relief of a varying degree of development. They are very alkaline and often
have nodules of calcium carbonate at depth. These soils cover an extensive
area between the Ross and Bohle Rivers. They are extremely difficult to
either adapt plants to or to ameliorate because they are usually flooded
during the wet season and become extremely hard in the dry season. Not
surprisingly some plants from the clay plains of Western Queensland such as
E. camaldulensis and E. microtheca perform fairly well in this situation.

2. Yellow earths — these are gradational textured soils that overlie
heavy clay D horizon deep subsoil rich in sodium. Although small in area
these soils occur extensively as minor associated soils over much of the
older plain They are difficult soils to work and are usually seasonally flooded.
3. Saline soils —these include the saline muds of the mangroves, salt pan
soils and the solonchaks of the salt water couch marine plain; all of which
are subject to inundation to a degree by tidal waters. These soils are unsuit-
able for general gardening conditions.
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4. Shallow solodics — these duplex soils have a thin silty or sandy loam A
horizon or topsoil and an abrupt change to alkaline heavy clay subsoil. The
subsoil B horizon is very poorly drained and they are generally unsuitable
for gardening due to the moderate to high salt levels and high exchangeable
sodium levels in the shallow clay subsoil.

5. Deep solodics — have a strongly bleached A horizon and a usually imper-
meable B horizon. These are the most widespread soils in the Townsville
coastal plain and occur in the older alluvium and piedmont slopes. They are
usually somewhat better drained than the shallow solodics.

6. Uniform sands of beach ridges and fans — this group inciudes soils on
the beach ridges fringing the coastline, older stranded beach ridges and sandy
soils in the colluvial fans along the base of the surrounding mountains. The
deep sands of the frontal ridges are calceareous and all the sands are naturally
well drained.

7. Red earths — are gradational in that there is a gradual textural increase
down the profile They occur mainly along the lower slopes of Castle Hill
and Mt. Stuart and provide good surface drainage. Small areas are often
found along some stream levee banks.

8. Skeletal soils — are found on the granite massifs such as Castle Hill, Mt.
Stuart and Mt. Louisa, where slopes are generally in excess of 20° and there
is much gravel, both in the soil surface and through the profile. Rock out-
crops are common, and the soils are usually shallow.

9. Young alluvials — are a group that embraces a range of soils that occur
in the younger alluvial flood plains, terraces and levees. Many occur in
areas prone to flooding, which is the only important limitation to plant growth.

With the exception of the younger alluvial soils, all soils can be regarded

as generally infertile and phosphorous is grossly deficient. Obviously those
soils subject to tidal inundation will have high salt levels, but some of the
shallow surfaced solodic soils also have levels sufficiently high to inhibit the
growth of all plants except those with a strong salt tolerance. Sulphur and
molybdenum deficiencies have been found in some soils and trace element
deficiencies, particularly copper and zinc, may be expected in the leached
siliceous sands. Acute iron deficiencies occur in most soils when they are
saturated for any length of time by irrigation or during the wet season.
The chief factor limiting garden potential of the solodic soils is the heavy
clay B horizon together with the moderate to high levels of exchangeable
sodium which render these soils highly impermeable This, coupled with the
very low gradient of much of the city area. results in waterlogged conditions
for considerable periods during the wet season.

With such seasonal rainfall, supplementary irrigation is required for all
but local and inland species. Large areas of the Townsville district are well
endowed with reasonably shallow underground aquifers. The distribution pat-
tern and quality of water is extremely variable. Water quality is of particular
importance due, firstly, to species tolerance of such things as high pH or salin-
ity and secondly, as many of the soils are highly impermeable, any addition
of salt will be accumulative; this is especially significant in the shallow
surfaced solodic soils. Continual applications of saline water will eventually
cause a buildup in salt levels sufficient to severely inhibit vegetative growth.

Many of the early failures in Townsville can be attributed to the lack of
understanding on the part of the grower of the climatic-soils-water supply
relationships and the effect on temperate and inland plants of high summer
humidities and high minimum temperatures. This does not mean, however,
that one must only attempt to grow tropical plants as some species from
other parts of Australia have proved to be highly adaptable. However, in the
main, the successful species have originated in areas that are dominated by
a summer rainfall pattern. There are also a number of plants which require
low minimum temperatures in order to initiate flowering. A good example of
this can be illustrated in the many southern Acacias that grow quite well in
Townsville but never flower, i.e. A. decurrens and A. spectabilis.



March, 1975 AUSTRALIAN PLANTS FOR TOWNSVILLE Page 53

A further complicating factor is the fact that the high humidities, especially
just after periods of extended rain, encourage the development of soil borne
fungi, particularly Root Rot Fungus (Phytophthora cinnamomi) and many plants
that have grown happily usually die during this period. This means that pre-
cautions such as removal of surface mulching from immediately around the
trunk and the use of appropriate fungicides have to be taken during this
period or better drained conditions provided.

Photography by M. W. Hodge

GREVILLEA DECORA

This Is the plant that may be most popular in Townsville In the future. Growing pro-
lifically on the Burra Range west from Townsville, It resembles the colour plate as above
very closely In dry conditions. In Townsville gardens it has proved very hardy and floriferous,
the flower being a more vivid red and the leaves greener, making a lovely bush.
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HILLSIDE GARDENING

John Donohue

1§

Those living on the lower slopes of Castlé"Hill and Mt. Stuart are
fortunate in that these suburbs offer the chance to grow the widest possible
variety of Australian plants. The factors which inhibit garden potential in
most areas of Townsville are absent and the gardener has the following
very great advantages — good drainage, well textured acid soid and high
natural iron levels. With care almost all of the species which will grow in
other locations in Townsville can be grown successfully, but there is also
the potential to grow many species from lower rainfall areas of tropical
Australia as well as some of the more spectacular shrubs from Southern
areas.

Castle Hill is far from being the bare rock which so many people imagine,
although successive fires over the years have decimated much of the
native flora which formerly colonised this granite massif. It still supports a
surprising range of plants which are suitable for garden culture. Acacia
flavescens, A. leptostachya, A. holosericea and A. simsii occur naturally on
either Castle Hill or Mt. Stuart and will grow without any attention at all in
a garden situation. Bursaria incana is also naturally occurring in the area.
Grevillea parallela, the local Grevillea which has proved so difficult to grow
in cultivation in Townsville, grows naturally on vacant blocks in the hillside
suburb of Yarrawonga. The Kapok tree, Cochlospermum gillivraei, can also
be seen in the gullies on the seaward side of Castle Hill and in the higher
parts of Wulguru. Some of the other species which may still be found are
Eucalyptus tesselaris, E. drepanophylla, E. alba, the Burdekin plum Pleio-
gynium cerasiferum, Persoonia falcata and Ficus species. Abelmoschus
moschatus, the dainty creeper with hibiscus like flowers, grows on the lower
slopes of both mountains. Erythrina vespertilio is found on the lower slopes
of Mt. Stuart.

The problems met in gardening on these elevated slopes are entirely
different from those encountered in more pocrly drained, lower lying areas.
Problems of water-logging and root rot are not normally met and instead
of building up garden beds it is often necessary to construct walls and
embankments to retain soil and provide pockets where plants can be estab-
lished. Shrubs and trees which grow naturally on hillsides are very often
found growing in spots where there is some soil at depth and where they
can take advantage of what natural rainfall is available. The process of
natural selection ensures that those plants growing in the most favourable
environment are the most vigorous. The hillside gardener should aim to
duplicate these conditions and to provide planting areas where there is an
adequate depth of friable soil. In these conditions plants will make good
growth and the natural advantages of good drainage and good soil texture
will ensure a healthy plant.

Although the soil texture is good and provides an excellent medium for
growing plants, the soil is basically infertile and very often it is deficient
in humus. Fortunately the humus content of the soil can be built up by
incorporating leaf mould, compost and other vegetable matter and the
addition of fertiliser such as the slow acting Blood and Bone will improve
the soil fertility to the desired level.

The topography of most of Townsville is depressingly flat with few of
the features which one reads about in landscaping books and gardening
magazines. There are few outcropping rocks and even fewer natural contours
to be jealously guarded and incorporated into a garden design. There is
no gentle slope on which to plant those trees and shrubs which appreciate
better drainage. The average suburban allotment is as flat as a board and
if one wishes to have a rock outcrop it must be imported at vast expense.
Likewise, if a raised area garden is planned, then a load of ‘“River Loam”
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is ordersd. This very often turns out to be a fine black silt which goes as
hard as a rock when dry and which is almost completsly impervious to
waler. Those who live on the slopes of Castle Hill, Mt. Stuart and Mt. Louisa
have a very great advantage when it comes to designing their gardens, as
natural contours and rock outcroppings do oceur. They shouid be incor-
porated into the garden setting to produce a more naturai and aesthetically
pleasing effect. This can be accentuated by the careful use of natural
materials such as stone, logs and even discarded raiiway sleepers. Retaining
walls built of these and similar materials are much more natural and accept-
able than those constructed of concrete.

Most of the frees and shrubs listed in other sections can be grown
quite well in these slightiy elevated areas and | will only refer to those
which have proved ouistandingly successful or whose potential is so promis-
ing that every effort should be made to grow them in these situations. Many
Eucalypt species are suitable for hillside gardens. The very tall trees such
as E. robusta and E. citriodora grow easily, whilst smaller trees such as
E. peltata, E. similis, E. melanophioia, E. abergiana and E. torrelliana are
being grown without any difficulties at all. The colourful tropical Eucalypts
E. miniata and E. phoenicea stand a far better chance of growing and flower-
ing in thase areas, whilst the lovely pink or red flowered E. ptychocarpa
“Swamp Bloodwood” is surprisingly well adapted to these excellently drained
sites. A new addition to Townsville gardens, the small mallee E. ptychocarpa
with its huge vellow flowers and red capped buds is growing extremely
well on the higher slopes of Wulguru.

Although the "Black Bean" Casfanospaermum australe and the “Umbralla
Tree” Brassaia actinophylla are rainforest species, they have been grown
successfully on Melton Hill and Stanton Hiil fer many years. The fine Ieafed
Casuarina inophloia, C. torulosa and C. /itforalis respond well to supplementary
watering and have been inccrporated into many gardens.

A rich variety of small trees and large shrubs have proved successful
and quick growing. Acacig sp. are often planted to provide initial colour
and interest. A. flavescens, A. platycarpa, A. dictyophieba, A. leptostachya,
A, fimbriata, A. holosericea and A. simsii are all grown without any special
care or attenticn. Probably the most outstandingly successful large shrub
is Grevillea decora, which has complstely adapted to this environment. G.
banksii, G. glauca, G. pteridifolia, G. 'Goochin Hills", G. sessilis, G, hookerana
are the more successful of the larger Greviiieas, whilst the smaller Grevillea
sp. aff. decora, G. dryandrii, G. 'Robyn Gordon' do well. G. biternata, a
prostrate species which is very susceptible to fungai attack, can be grown
quite successfully over the rocky outcrops.

Provided that supplementary watering is available, Callistemon will
thrive and are regarded as completely reliable plants for these positions. The
most successful is probably €. polandil, but C. viminalls, C. ‘Tinaroo Falls',
C. fermosus, C. pachyphylius, C. 'Guyra Hybrid’, and a form of C. 'Tinaroo
Falls’, known locally as ‘C. Running River’, are all warthy of a place in the
hillside garden. Melaleucas, with their great variety of leaf forms, are often
grown as foliage plants to complement other species. M. decussala, M.
erubescens and M. armiliaris are good examples of plants grown primarily
far this purpose. M. thymlfofia flowers prolifically and is widely used in rock
gardens and in niches where its small size is a great advantage. M. tamaras-
cina, with its gnarled and twisted paper back trunk and very fine leaves, is
fast bacoming a firm favourite in these areas because of its very distinctive
appearance and trouble free growth.

The potential for growing Australian plants on the lower slopes of Mt
Stuart and Castle Hiii is very great indeed. It is on these slopes that some
of the more difficult species from dry tropical Australia will first be grown.
The very great advantages which these areas enjoy should make gardening
with Australian plants a very rewarding experience.
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NATIVE PLANTS ON CLAY SOILS

G. Macfarlane

Clay soils, which represent the predominant soil type in the Townsville
area, as well as occurring in many other localities in North Queensland,
present many problems concerning the establishment and cultivation of
native plants. As other articles deal with soils and the chemistry of
plant and soil requirements, this article will deal with the cultivation tech-
niques, plant selection and establishment for clay soils.

To understand some of the problems concerning cultivation practices on
clay soils, a brief look at the physical and chemical aspects is required.
The physical aspects of aeration, drainage and moisture retention in clay
soils often present the initial problems in cultivation.

Aeration—Due to the very small size of the dispersed clay particle the
air spaces within the soil are greatly reduced. This reduces the essential
movement of gases within the soil.

Drainage—With the small size, and great cohesive powers when wet, of
the clay particle, the rate of movement of water within the soil is greatly
reduced.

Soil Temperature—During periods of wet weather the slow movement of
water within a clay soil causes large fluctuations in sub-surface soil tem-
peratures.

Moisture Retention—Due to the very small pore space and reduced water
movement in clay soils, wide fluctuations in moisture retention occur.

The chemical aspects of clay soils, such as improvement of structure
and the availability of nutrients in soils in general, are dealt with in other
articles.

Development of Clay Soils:

For the improvement of the physical aspects of clay soils the following
methods are recommended:

Improvement of Soil Structure—As one of the main problems with clays
is the close textured, greatly adhesive powers of the fine clay particles,
the initial development should be the improvement of the structure of the
clay soil. This can be carried out in several ways.

(a) Organic Matter

By the incorporation of organic matter, clay soils are improved physically
as well as chemically. Organic matter is an excellent material for the
immediate as well as the long-term improvement of the soil structure. Due
to its light, bulky nature organic matter initially assists in mechanically
improving the structure of the soil. With the decomposition of the organic
matter by soil fungi and bacteria, plant resins are liberated into the soil,
which assist in flocculating the fine clay particles into larger groups of
particles. This then increases the size of the air spaces between the
flocculated particles. The periodic supply of organic matter to the soil is
required as the decomposition process takes place. Not only does the organic
matter improve the physical structure of the soil, but aiso provides nutrients
required for plant growth.

Although the obtaining and incorporation of organic matter is sometimes
a time-consuming and difficult process, it is one of the most effective,
especially in the long-term view where satisfactory soil structure is required.
Organic matter may consist of partially rotted leaves, composted organic
material or animal manure. If undecomposed organic material such as raw
sawdust, bagasse, rice hulls, etc., are incorporated into the soil, the applica-
tion of blood and bone, sulphate of ammonia or urea must be made with
the undecomposed material to prevent the removal of nitrogen from the
soil during decomposition. Decomposition takes place more rapidly during
the warmer weather. The material can be either incorporated by digging in
by hand, or by mechanical means with a rotary hoe for large areas.
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CALLISTEMON VIMINALIS — Weeping Bottle Brush

This beautiful plant, a native to the Townsville area, has been chosen as the floral
blem of that fine progressive city. From the picture above it will be seen why It Is so
idely grown throughout Australia. Many forms have been developed, featuring larger
brushes. One, known as Callistemon 'Captaln Cook’ is a unique dwarf shrub with the same
large brushes and Is being widely used for landscaping. It needs a llttle shading by larger
shrubs In Townsville. Two forms discovered by Townsville members on their bush rambles

are very successful in Townsville, the deep red flowers withstanding the hot humid summers
in vivid beauty
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CULTIVATION OF NATIVE PLANTS ON CLAY SOILS—Continued
Improvement of Soil Structure

(b) Sand

The incorporation of sand into a clay soil is an easy and simple, as
well as effective method of mechanically improving the structure of the
soil. Being readily available, the initial application of sand to a clay soil
will improve its structure providing conditions suitable for the initial establish-
ment of plants. However, with the follow-up applications of organic matter
to the area, a further improvement in soil conditions would take place.

(c) Soil Conditioners

Soil conditioners are substances which, when applied to the soil, improve
the physical structure without contributing greatly in other ways to the
soil. Lime and gypsum are examples of soil conditioners. These substances
assist in the flocculation of the clay soil particles. Artificial soil conditioners
such as krillium can be used, but these are very expensive.

Planning of the Garden Area:

Taking into consideration the general properties of clay soils, and the
particular type of clay soil being dealt with, appropriate measures for the
improvement of the soil should be carried out. The natural drainage pattern
noted, variations in soil type if present and approximate height differences
within the area should be sketched on a simple plan. These details will be
useful in assessing the most appropriate areas for the cultivation of various
types of plants. Even if the clay soil is reasonably uniform in texture within
an area the noting of naturally raised areas can assist in the selection of
specific planting areas.

Future planning for features and facilities which may not be envisaged
at the present should be considered in the overall planning. This enables
the basic framework planting of larger and slower developing features to
be commenced in the initial stages of the establishment of the area. Although
this aspect may seem difficult to envisage due to possible modification of
facilities, with careful planning a certain flexibility can be included within the
overall layout.

Landscaping Features:

Whether the area of land be very limited in size or of larger dimensions
the provision of an interesting and decorative effect can be achieved on
clay soil garden areas. Some of the features which should be considered
are set out below:

(a) Shelter—Whether dense or intermittent shelter—screen plantings are
required, shelter is essential as a modifying element in any garden. On
clay soils, where great variations in temperature and moisture are often
encountered, the use of strategically placed groups of peripheral plantings
are useful both to modify temperature and wind velocity and to enable a
greater variation of plant material to be cultivated. Where space is very
limited, the use of basic shelter specimens, associated with groups of
low-growing subjects, can provide an ornamental as well as effective boundary
planting. Native plants are particularly effective as composite group plantings,
using the variations in plant form and colour.

(b) Shade—In many clay areas one of the initial requirements sought
by people in establishing a garden is the provision of shade and framework
features to complement buildings. By the same placement of groups or
specimen trees within an area valuable shade and the formation of pleasing
vistas can be obtained within an area regardless of the size of the allotment.
Although rapid effects can be achieved by the use of large trees, con-
sideration should always be given to the height and habit of the trees.
This is important so that the desired effects are not jeopardized by the
ultimate necessity of removal or needless destruction of the undesired large
tree.
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(c) Raised Beds and Borders—On flat areas of land, particularly on clay
soils, it may not be practicable to modify the soil to enable particular
plants to be either grown successfully or displayed to their best advantage.
A very effective feature in this situation is the building of raised or artificially
elevated areas in the form of beds or garden borders. The provision of
artificially elevated areas improves not only the conditions for plant growth
but greatly enhances the overall area by the provision of focal points,
secondary vistas and an overall blending of the associated plantings and
facilities. Raised areas may be created by the use of low dry-walled beds
or borders, or may be raised mounds which are designed to blend into
the surrounding area. By the use of plants selected for the particular location
on a basis of plant form, structure, colour and contrast, a most effective
as well as colourful feature can be created. In the formation of elevated
areas on clay soils it is important that before building the bed to cultivate
the underlying clay soil and incorporate either gravel or large quantities of
sand in the upper few inches to provide drainage, as well as assisting in
blending the imported soil with the lower clay soil areas. Equally important
is the aspect that the lower sand-incorporated area must not be made as
a shallow pit, but gradually phased out beyond the extremities of the
elevated area. This ensures that the excess moisture drains naturally away
from the area. In excavating to incorporate the sand/gravel substratum,
the lower clay zone should be loosened with a fork to provide a broken, inte-
grated zone. Soil used for the building of the elevated area should be of
a sandy loam to sand type, depending on the type of plant material
envisaged.

(d) Rock Gardens-—The use of rock gardens as an integrated feature of
native plant gardens, as well as specific features, enlarges the range of plant
material which can be effectively grown in gardens. The rock used in rock
gardens should be weathered, natural rock, arranged to simulate as far as
possible natural outcropping. It is recommended that the use of medium to
large sized rock be used which will provide an effective and suitable foil to
the plants to be used. As a guide-line, half to three quarters of the height of
the rock should be buried below ground level. The rock features within the
rock garden are created by the selection of suitably shaped, large rocks.
Many of our native plants which are not seen in the garden at present, lend
themselves admirably to rock garden planting and would create new and in-
teresting subjects in gardens in the North.

Native plant rock gardens are most effectively located where they are
associated as an integrated feature with groups of trees and shrubs in a
naturalistic setting.

Methods of Planting in Clay Soils

Due to the characteristics of clay soils, planting techniques used vary
from those used for other mediums. In preparing the planting holes for plants,
particularly trees, a narrow, deep hole is not recommended. The hole should
be wide with a depth sufficient to accommodate the root-ball of the plant
and a small quantity of sand or well-decomposed organic matter. The in-
corporation of the sand or well-decomposed organic matter is only for the
initial establishment of the plant, as the plant must be able to survive in the
surrounding clay eventually. The use of the organic matter must be restricted
to very well-decomposed material otherwise nitrogen deficiency may result,
unless additional nitrogen is added. In areas where the clay soil is very im-
pervious and tends to remain wet for long periods the plant should be planted
with the base of the plant slightly raised above the existing surface level. In
the latter case a raised mound of soil should be built up and the subject
planted on the mound. Unless the soil is moist, apply water to base of hole
before planting.
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LEPTOSPERMUM FLAVESCENS

A very variable shrub with a number of forms occurring around Townsville and Card-
well. The picture shows the usual character of the bush that may be pruned to any shape
as desired. The characteristic Leptospermum flower |s also shown above, usually white but
pinkish 'in bud. The bush is so variable and the other species In the area so similar that
their names have been misapplied at varlous times:

Lejtospermum sericatum lIs a larger tree with rough bark and narrow slivery leaves.
Leptospermum baccata |s distinguishable by Its semi-succulent fruits.
Leptospermum brachyandrum has a smooth declduous bark that gets a reddish brown tinge

It has larger leaves than L. flavescens with smaller white flowers.
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THE TOWNSVILLE MELALEUCA

Some of the species of Melaleuca—paper-bark trees and shrubs—to be
seen when touring North Queensland will include the following prominent
species occurring around Townsville.

MELALEUCA VIRIDIFLORA

A small broad leafed tree which grows on the coastal plains around Townsville. The
flowers are usually green to cream produced in large bottle-brush type spikes to 10 cm
long in Autumn. The red flowered form shown above occurs in isolated communities, near
the road up to Mount Stuart.

This tree would have the broadest leaf of the paper bark trees commonly occurring
around Townsville, others belng:
Melaleuca quinquinervia Is very similar to M: viridiflora but is usually a larger tree with
slightly narrower leaves 14-16 cm long, 3 cm wide.

Melaleuca argenta |Is often confused with M. quinguinervia but it usually has more narrow
silvery leaves: It is often a narrow willowy tree producing bright green slender bottle
brush flower heads.

Melaleuca saligna Is also a willowy type tree but with bright green leaves.

Melaleuca leucadendron is a widely distributed weeping paper bark growing along the banks
of the rivers. They can grow quite large—to 20 metres high—and the masses of white
bottle brush flowers attract the winged life.
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CULTIVATION OF NATIVE PLANTS ON CLAY SOILS—Continued

With trees and large shrubs a stout wooden or bamboo stake 50 mm in
diameter should be placed down the side of the hole before the subject is
placed in the planting hole. The soil is then placed and firmed around the
plant and stake. This prevents damage to the root-ball by the stake being
driven through the root system. After planting, firm the surface around the
plant, form a saucer shaped depression around the base of the plant and
water the plant.

When planting trees and shrubs on clay soils, particularly make sure
that the plants are not root-bound in the containers before planting. Prefer-
ably select material which is growing vigorously in its container. With the
dense compacted nature of most clay soils. should a rootbound specimen of a
tree be planted, the root system will have great difficulty in developing
properly, if at all. Although the basal roots of a rootbound plant may some-
times be teased out, this is often a hazardous technique with plants which
resent root disturbance. Plants which refuse to make satisfactory growth, al-
though they appear healthy, often are found to have the roots in much the
same constricted form as when originaily taken out of the container.

Cultivation Practices

Due to the wide fluctuation in clay soil moisture content, watering is an
important aspect. Also with continual watering the surface of clay soils be-
comes compacted, which assists in the evaporation of soil moisture. It is
therefore necessary to either cultivate lightly over the surface of the ground
or preferably apply a light layer of mulch material over the soil around
the base of the plant. It is important that the mulch be kept away from the
base of the plant, otherwise the moist conditions provided could encourage
fungal attack of the base of the stem near ground-level. A layer of sand
incorporated into the surface soil around the base of the plant will prevent
soil compaction. Mulching material assists in keeping the soil surface cooler
during the hot summer months. When watering subjects on clay soils it is
important to apply water slowly so that the moisture travels down into the
root zone. Light watering not only leaves the important root zone dry, but,
importantly, encourages the surface roots and eventually the main roots to
accumulate within the surface layers of the soil. Not only does this make the
plant dependent on artificial watering but should a drought occur the plant
would be very susceptible to drought damage. It is important to encourage
the root system to penetrate as deeply as possible, so deep watering is
absolutely essential. One method which has been used is to sink clay field
pipes of 10 cm diameter, placed vertically end to end in two or three positions
around the base of the tree. A cover may be placed over one end of the
pipes, which may contain gravel or may remain empty. When watering by
hose or other means the water is directed down the pipes and refilled as
absorption takes place.

General Considerations for Plant Selection

A common complaint is that one cannot grow a great variety of plants
on the often stiff clay soils. It is hoped the above may assist in this respect.
However, when one is faced with the selection of plants to cultivate on clay
soils, the adaptability of plants must be taken into consideration. Those
people who are able to observe native plants in their natural habitats, will
notice the plants which will tolerate and even thrive in clay areas. It will
also be observed the degree of tolerance which the plants have for clays.
As many of the plants are grown in gardens in widely differing localities, it
is possible only to assess the tolerance and adaptability of various plants
according to the conditions under which they grow. For those people who
are able to take the time to study the adaptability of untried plants within
an area, an increasing variation of plant material could become available to
many areas.
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SOME SELECTED PLANTS FOR CLAY SOILS

Trees

A useful, hardy tree with a light, shady canopy is Acacia aulacocarpa
var. macrocarpa ‘‘Northern Hickory Wattle”. This adaptable tree with its
sickle-shaped blue-green phyllodes and bright yellow cylindrical flower spikes,
forms a useful small to medium shade tree. The “Black Bean” or “Moreton
Bay Chestnut”, Castanospermum australe, although a rainforest tree, will
tolerate clay soils and form a slow-growing but effective specimen of shade
tree. Its attractive dark green foliage contrasting with the colourful orange
and yellow pea flowers provides a useful feature. The ubiquitous Casuarina or
“Sheoak’ is a very valuable shelter and shade tree for the harsh conditions
on many clay soil areas. The pyramidal canopy of fine thread-like branches
of the “River Oak' Casuarina cunninghamiana blend well with the contrasting
foliage and forms of other native plants. Where a dense, reasonably compact
tree is required, under which smaller shrubs and plants can be planted, the
“Thready-Barked Sheoak” Casuarina inophloia merits selection. With fine
thread-like branches, this small tree makes a pleasant contrast to any plant-
ing, particularly when the male trees are adorned with their brick brown
cloak of flowers. A narrow spike-shape tree with greyish green semi-pendu-
lous thread-like branches is “Black Oak” Casuarina cristata. This tree used
singly, or in groups, would provide a good background for a dry-land border
planting or rock garden.

For larger areas where artificial watering is available, the magnificent
“Silk Cotton Tree” Bombax malabaricum, with its large waxy red waterlily-
shaped blossoms, massive branching framework and large flange-like but-
tresses, is a sight to remember. This tree, though slower growing on clay
soils, would provide an interesting and colourful backdrop for a large planting
scheme. An attractive medium sized tree with deep green foliage of semi-
pendulous habit, which provides pseudo-autumn tints as some of the older
leaves turn bronze, is Pongamia pinnata. The pendulous racemes of lilac
flowers within and near the edge of the canopy, provide a pleasant contrast
to the foliage. Although this tree requires a reasonable amount of water, it
is worthy of wider use in gardens and bush garden settings. The “Umbrella
Tree” Brassaia actinophylla is a popular and widely planted tree in gardens
and deserves its reputation because of its usefulness and adaptability. Its at-
tractive, bold foliage comprising radiating leaflets arranged like the spokes of
a wheel and the long spikes of reddish pink flowers make this a feature in
any garden. The shaft-like habit of the “Silky Oak", Grevillea robusta, with
its fern-like foliage and its elongated heads of golden spidery flowers is a
tree requiring either the association of other tall features or a bold garden
formation to complement its habit. Grevillea pteridifolia, the '“Golden Spider
Flower” provides a daintiness to a planting with its fine fern-like foliage and
narrow (secund) one-sided orange flowers. This tree is most effective where
group planting is possible. The much maligned garden plant, Grevillea striata
or “Beefwood” is moderately large. The pendulous bluish-grey foliage and
dark rough trunk would provide a fine background feature to lower, shrubby
plantings. When in flower the dense heads of creamy-white flowers are a
striking sight. This tree is fairly slow growing, but the attractive foliage
compensates for this aspect.

Eucalypts which give a distinctive appearance to the medium to large
areas include the narrow-leafed ‘“lronbark”, Eucalyptus crebra. Although
eventually a large tree, the pendulous foliage forming a shady canopy, con-
trasting with the rough, black bark makes this a useful shade and group
planting subject in the larger areas. The common “Moreton Bay Ash" or
“Blackbutt” Eucalyptus tessellaris is a decorative tree particularly in the
young stages as a dense canopied shade tree. The pendulous green foliage
and smooth light coloured branches contrasting with the black rough bark
at the base, makes this tree worthy of cultivation.
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PLANTS MUST ALSO BE CYCLONE HARDY

Trees and shrubs that have proved themselves in Townsville cyclones
are described in a later article. One recommended is the beautiful tree shown
below. It is also tolerant of a wide range of soils including the difficult clays.

Photography by M. W. Hodge

CASTANOSPERMUM AUSTRALE

The ““Black Bean’ or “Moreton Bay Chestnut"

A slow growing but effective shade tree. Its attractive dark green foliage contrasts
with the colourful orange and yellow flowers shown above.




































































































