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Richness of surviving species was best in the fenced plot, and generally
poor in the other plots, with mainly Eucalyptus rudis, surviving.

Water stress increased over time across the whole site, showing some
reprieve in week 6 after good rains over the previous fortnight, and
regeneration of plants that had been grazed was observed across the
whole site.

Observations on the various treatments

Control: Most deaths due to predation (50%) occurred in the first 10
weeks, rising ultimately to 65%. Kangaroo activity was highest in the
first month after planting.

Exclusion fencing: This treatment had the highest species diversity of
all treatments with Banksia spp., Hakea spp., Gompholobium
tomentosum, Allocasuarina fraseriana as well as Eucalyptus spp.
surviving. The percentage of deaths due to grazing in the first two
weeks was zero, rising to only 7% after 10 weeks, but ultimately to
42%. While there was no kangaroo activity, there were signs of rabbit
activity on all monitoring visits, except in week 12.

Myrtaceous species only: The ultimate 27% survival rate was the
second highest, identical to that for exclusion fencing. This plot had a
low number of seedling deaths due to grazing initially, but the mortality

RIAWA Newsletter May 2008

rate rose from 7% to 25% between weeks 8 and 10. This was also the
first time rabbit activity was evident in the plot. Ultimately the mortality
rate from grazing was 47%. Kangaroo activity was medium to high for
the majority of the trial period, and emu and rabbit activity was also noted.

Naphthalene: At the end of the trial the naphthalene treatment had the
lowest survival rate of all the treatments (3%). Species richness was
very low, with the only surviving species being Eucalyptus. The
naphthalene treatment showed a high rate of mortality from grazing in
the first monitoring visit (15%) and this continued until the end of the
trials where 70% of seedlings died from grazing. Kangaroo activity was
high in the first month after planting and low to medium up until week
14, when it increased to medium. Rabbit activity was observed on the
majority of monitoring visits, along with more infrequent emu, corella
and galah activity.

D-Ter animal repellent: At the end of the trial the D-Ter treatment had
the second lowest survival rate of all the treatments (4%). Species
richness was also very low with only Eucalyptus surviving. The D-Ter
treatment had the highest rate of mortality from grazing throughout the
trial, typically averaging 10% higher mortality from grazing for each
monitoring than any other plot. Mortality rates from grazing ranged
from 16% in the first fortnight to 76% by the end of the trial. Kangaroo
activity was high in the first month after planting and low to medium /
medium to high up until week 12, where medium activity was observed
until the end of the trials. Rabbit activity was observed on the majority
of monitoring visits and emu activity was observed on two of the visits.

Egg and acrylic paint mix: The final seedling survival rate for the egg
and paint mix was 13%. The only species ultimately surviving were
Eucalyptus, mainly Eucalyptus rudis. Mortality from grazing was high in
the first fortnight after planting (12%) compared to other treatments
Seedlings continued to die from grazing at a steady rate each fortnight
(averaging 8 seedlings / fortnight). The overall mortality rate due to
grazing was 63%. Kangaroo activity varied over the trial period, from
high through the first month to low / medium until week 10, and then
medium till the end of the trials. Emus were the other predominant fauna
at the plot, while rabbit activity was observed on one monitoring visit.

Continued over page...
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MAIN ROADS WA KANGAROO DETERRENT TRIALS AT NEERABUP IN 2007 (Continued)

Kangaroo meat: At the end of the trial, this treatment had the highest
seedling survival rate, 41%. However species richness was low, with
the only surviving species being Eucalyptus, mainly Eucalyptus rudis.
The mortality of seedlings from grazing rose gradually, increasing
towards the end of the trial where 40% of seedlings died (average 5
seedlings / fortnight). Kangaroo activity varied over the trial period,
being high through the first month, and then low / medium until week
10, where it was medium until the end of the trials. A kangaroo carcass
was dragged onto site in week 6, and a decrease in kangaroo activity
was observed. The kangaroo meat treatment was the only one where
fox activity was observed, and on some visits cages were open and
the meat was gone. Rabbit activity was frequently observed at this
site, and on two occasions emu activity was also observed.

Tree guards: At the end of the trial the tree guard plot had a low
seedling survival rate of 11%. Natural attrition caused the majority of
deaths in this plot. The seedling mortality from natural attrition was low
until week 12, but then increased to 34% by week 14. The plants
suffered from either heat stress or lack of light. No remedial action was
taken, and a fortnight later the mortality rate had more than doubled,
to 79%. This natural attrition rate was considerably higher than all the
other treatment plots. The overall mortality rate attributable to grazing
was only 10%. Kangaroo activity was high in the first fortnight and
decreased to low for the majority of the trial. There was no evidence of
rabbit activity in this plot. Emu activity was evident on two visits.

Plant mortality attributable to natural attrition

Water stress was a major factor contributing to plant mortality by
natural attrition. The seedlings were planted at the appropriate planting
time (break of season), to make the most of winter rains. There was
good rain one month after planting, which reduced water stress across
the whole site. The mortality rate of seedlings due to natural causes
began to increase markedly after 12 weeks. Perth rainfall and
temperature data showed a dry 3 week period with some hot days
before the week 14 site visit, when the number of seedlings that died
from natural attrition increased significantly. As water stress and plant
health are both subjective visual assessments, no correlation can be
statistically determined, but there appears to be a close relationship
between increasing water stress and high plant mortality. With the
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water table being 3 to 13 metres below the surface, the seedlings were
unable to utilise this source of water, and were reliant on rainfall.
Watering of seedlings in soil with poor moisture retention may be
necessary to aid survival through the first summer.

While the tree guards appeared to prevent heavy grazing by fauna, the
results may have been influenced by the high number of seedlings that
died from natural causes, and so do not accurately depict the
effectiveness of this treatment. The use of the tree guards was
successful, to an degree. When conditions were good (ie some rain
and not too hot), they reduced water stress and maintained good plant
health. The 2 L recycled milk carton tree guards were a new product,
with the small opening at the top preventing grazing by kangaroos and
rabbits. However, the cartons were opaque, and had only a few small
ventilation holes, which, with no rainfall and a few hot days, resulted in
high mortality. Tree guards normally used around Perth are larger, and
are of transparent green plastic, which allows diffused light to
penetrate the sides, and they have more holes for ventilation.

Plant mortality attributable to grazing

The naphthalene, D-Ter and egg / acrylic paint treatments were the least
effective at deterring kangaroos and other fauna. The final mortality rates
due to grazing were similar to the control plot, indicating that these
treatments are ineffective as deterrents.

The Myrtaceous species, particularly Eucalyptus rudis, planted in all
the sites were the only surviving species that had not been grazed
(apart from other species in the fenced area). This indicates that planting
myrtaceous species as a deterrent does work to some extent, although
it is not entirely effective. The plants were still grazed, possibly by rabbits
or emus, and planting an entire site with Myrtaceous species would
reduce species diversity.

While the kangaroo meat treatment had the lowest number of deaths
attributed to grazing, the close proximity of this plot to the main road
may have skewed the results, as passing traffic may have also
deterred the kangaroos. The fox activity in this site alone is not
unexpected, as foxes are known scavengers. Replenishment of the
meat was necessary every fortnight for maximum effectiveness and,

Continued over page...
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MAIN ROADS WA KANGAROO DETERRENT TRIALS AT NEERABUP IN 2007 (Continued)

on a few of the site visits, it was evident that the fox-proof cages had
not been fastened properly, allowing foxes to take the meat quite
easily. In some cases the meat was likely taken by ants and/or other
carnivorous insects. The kangaroo meat treatment is labour intensive,
and must be maintained on a regular basis to be effective. It does not
deter rabbits.

The fenced area showed the lowest number of seedlings dying from
grazing compared to other treatments (with the exception of the
kangaroo meat treatment). Rabbits are the most likely cause of
seedling deaths from grazing in the fenced area. Rabbit activity was
mainly confined to treatments at the southern end of the site (ie D-Ter,
naphthalene, fencing and roo meat). Signs of rabbit activity were
continually present in the fenced area from the first monitoring visit, at
which time only minimal faunal activity was observed in all of the other
treatment sites. In terms of species richness, fencing was the only
treatment where a number of different species survived and thrived.

Comparison of treatment costs and effectiveness

The naphthalene, D-Ter and egg / acrylic Paint treatments, though
relatively cheap, were ineffective at deterring herbivory.

While the tree guards used in this trial were unsuccessful, the more
normal green plastic tree guards have been successfully used in other
revegetation projects to protect seedlings from herbivory and the
elements. The installed cost of the green plastic tree guards
(approximately $2.00 each) and ongoing maintenance costs could

be prohibitive for the larger scale project.

While no treatment produced high survival rates, the kangaroo meat
treatment produced the best results. However over the long term this
treatment was the most expensive. There was a need for constant
replenishment of the meat every fortnight and there would also need to
be hundreds of metal cages, or much larger cages, made up to cover
the entire revegetation area, increasing the cost of this treatment. If
cages were to be used, they would need to be completely secured
from foxes, not only to maintain effectiveness of the treatment, but
also to eliminate a direct increase in the fox population of the area.
The effectiveness of the kangaroo meat as a deterrent for rabbits,
which frequent the site, was not clearly defined.
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Fencing was the most expensive treatment in terms of initial cost.
However, projected over a 3-year period, it was the most cost efficient
treatment. Unlike the other treatments, the fence was a one-off purchase,
requiring no additional expenditures for infill plantings or replenishment
of materials. Additionally, the materials could be re-used elsewhere in
the future. The fenced area was completely successful at excluding
kangaroos from the planting site, but, the herbivory by rabbits reduced
the survival rate substantially. While fencing the site off from kangaroos
and emus is restricting their habitat in the short term, in the long term
the area will be better able to be utilised by all fauna.

[The NMCG Report was edited by the RIAWA Webmaster for the website]
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AUSTRALIAN SEEDS THROUGH TIME

Extract from ‘Australian Seeds - A Guide to their Collection,
Identification and Biology’ by Luke Sweedman and David Merritt

Chapter 2 Australian seeds through time
Stephen D. Hopper, Kingsley W. Dixon and Robert S. Hill

The evolution of seeds was a major step in enabling plants to colonise
land beyond wetland habitats or their margins. Seeds provided an escape
from the requirement for free water to ensure sexual reproduction. This
requirement still applies to present-day mosses, liverworts, ferns and
fern-allies, and explains why these plants are confined to habitats where
water is prevalent when they reproduce.

The other advantages of seeds are the protection from desiccation,
predators and pathogens they afford to the embryo, and the nutrients
they provide for germination and early growth. With this revolutionary
reproductive strategy, seed plants have been able to occupy most
terrestrial landscapes.

The essential precursor to seeds was the transition from plants producing
spores of the same size (homospory) to producing two sizes —
megaspores and microspores (heterospory). This occurred around 400
million years ago in groups such as the horsetails, tassel ferns, spike
mosses, quillworts, ferns and other groups now extinct. Megaspores
were precursors to ovules and microspores were precursors to pollen.

By 370-354 Ma (million years ago), fossil megaspores had developed
an outer protective coating, and had become the first ovules or unfertilised
seeds. At the same time, pollen was evolving from microspores. The
latter release flagellated structures that swim through water to fertilize
immobile female gametes, whereas pollen produces a tube through
which male gametes are transferred directly into the ovule.

The ovules also evolved pollen reception mechanisms, such as hairs,
funnels and lobes to trap wind-dispersed pollen, and sticky pollination
droplets borne on tentacle-like projections. The latter characterise cycads,
conifers and their relatives to this day, whereas flowering plants have
an enclosed protective coating with a single pore (the micropyle) to
provide access to the pollen tube. This has the advantage of extra
protection from desiccation, predators and pathogens, and enables
evolution of elaborate seed coats to facilitate dispersal away from the
mother plant.
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At the same time as these revolutionary reproductive innovations were
evolving, terrestrial plants had also increased their size and stature,
attaining heights to 35 m. This was a time of remarkably high atmospheric
CO2 concentrations and therefore high global temperatures. As plants
evolved ovules and seeds, and increased their biomass as trees, they
were able to survive and reproduce over many landscapes, mesic and
arid, and extensive colonisation of the land occurred. This global greening
of the land caused atmospheric CO, to plummet, resulting in global
climatic cooling in the ensuring period.

Thus, the massive glaciation of the Australian part of the global
supercontinent Pangea from 320 to 270 million years ago may be directly
attributable to the effects of the evolution of the seed. For this reason,
our flat deeply-weathered continent, the product of unimaginable ancient
glacial forces, owes its essential character to the humble seed.

The earliest seed plants were pteridosperms (seed ferns) and cordaites.
Seed ferns had fern-like foliage (but were not closely related to ferns)
produced on plants ranging from vines to trees. They survived for more
than 200 million years, overlapping in time with the earliest flowering
plants. Cordaites were trees with strap-like leaves similar to today’s
araucarian conifers. Although prominent in Australian periglacial forests
together with seed ferns and giant horsetails, cordaites were extinct by
240 Ma.

Other groups of seed plants, including gymnosperms such as the
cycads, ginkgoes and conifers, first appeared as fossils about 280 Ma,
but did not achieve dominance of global vegetation for 80 million years
until the world became a hothouse at 200 Ma (Fig. 1).

Continued over page...
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AUSTRALIAN SEEDS THROUGH TIME (Continued)
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Physiological dormancy, where the embryo has low growth potential
and cannot overcome the mechanical constraint of the seed or fruit
coat, occurs widely among extant seed plants?®. Less common but
equally widespread phylogenetically (except for rosids) are morphological
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especially Malvales.

calibrated with fossils of known age. X axis is in millions of years.
Names of orders are given to the right. Monocot orders near the
base (Liliales-Alismatales). Eudicots from Ranunculales upwards.
Note the explosive diversification of families from the mid- to
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AUSTRALIAN SEEDS THROUGH TIME (Continued)

Seed plants rule

By the Jurassic (208-144 Ma), the Australian flora was dominated by
seed plants such as araucarian and podocarp conifers, bennettitaleans,
and cycads, as well as ferns (Fig. 1). Dinosaurs diversified, as did the
first birds, with likely significant impacts on the disturbance regime
experienced by plants. Such disturbance continued into the Cretaceous
(144-65 Ma), which was a period of climatic change in Gondwana to
warm conditions. Conifer-dominated vegetation was progressively
replaced by rapidly radiating angiosperms, especially in the latter half
of this period (Figs 1, 2).

An excellent example of an angiosperm genus with seeds adapted for
a disturbance-based ecology is Nothofagus® (Fig. 3). This genus has
one of the longest fossil records among flowering plants, reaching back
approximately 80 million years to its first appearance somewhere around
the Antarctic Peninsular and southern South America (at a time when
this was continuous land). The early fossil record of Nothofagus is
provided by the very distinctive pollen and later by leaves. However,

in southeast Australia there is a very good record of fossil cupules that
bear the very simple fruits (Figs 4, 5).

CH2001. Fig. Southern Beech (Nothofagus cunninghamii), Tasmania.

The fossil record of Nothofagus in Australia demonstrates that the genus
was very diverse here especially around 25-40 Ma. This included all
four of the extant subgenera (three are shown in figs 4A-C and 5A,B,E,F),
and probably some extinct subgenera as well. Today Australia has just
three Nothofagus species, in two subgenera. This decline in diversity
underestimates the true decline in the genus over this time period,
since at its height Nothofagus must have dominated large tracts of
vegetation, with its pollen dominating spatially and temporally over
much of Australia for tens of millions of years.

CH2002 Fig. 4. Cupules of fossil and extant species of Nothofagus
subgenus Brassospora. In this subgenus, the cupules have two
woody valves that enclose one or three fruits. A = N. peduncularis
(Early Oligocene ca 30 Ma, Little Rapid River, Tasmania), B = N.
cooksoniae (Early Oligocene ca 30 Ma, Little Rapid River, Tasmania),
C = N. smithtonensis (Early Oligocene ca 30 Ma, Little Rapid River,
Tasmania). Note that this specimen still has the single fruit present,
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which extends beyond the reduced cupule valves (one arrowed), D =
N. brassii (extant, New Guinea), E = N. pullei (extant, New Guinea).
Note that this specimen has a single fruit present between the cupule
valves, which are less than a third the length of the fruit. The scale
bar to the left is for all figures except D, which has its own scale bar.

CH2003 Fig. 5. Cupules of fossil and living species of Nothofagus
subgenus Lophozonia (A-D) and Nothofagus (E,F). In these subgenera,
the cupules usually have four cupule valves enclosing three fruits.

A. N. glandularis (Late Oligocene-Early Miocene ca 24 Ma, Balfour,
Tasmania), B. N. glandularis (Early Oligocene ca 30 Ma, Little Rapid
River, Tasmania), C. N. moorei (extant, northern N.S.W. - southern
Qld), D. N. cunninghamii (extant, Tasmania, southern Victoria), E,F.
N. bulbosa (Early Oligocene ca 30 Ma, Little Rapid River, Tasmania).
The first scale bar is for A-D, the second is for E and F.

The disturbance-based regeneration ecology of fossil Australian
Nothofagus is supported by two lines of evidence. Firstly, large-scale
land disturbances may have been much more common in Australia
when Nothofagus was dominant in the vegetation. Apart from the
impact of large dinosaurs, geological processes were also active.

This was the time when Australia was separating from Antarctica and
the extensive rift valley across southern Australia would have been a
highly disturbed region. Furthermore, Australia had a much more active
volcanic history during much of the past 65 million years compared
with today and some of these volcanoes were very large.

Secondly, the cupule and fruit morphology of many of the fossil
Nothofagus in southern Australia (Figs 4,5) were almost identical with
those produced by species that live today in very disturbance-prone
areas. It is likely, therefore, that Nothofagus evolved in an area with a
high rate of natural disturbance and throughout its history this has
continued to be an important factor in its distribution. The relatively
recent shift away from high natural disturbances in Australian wet
forests (excluding fire) has led to a decline in Nothofagus diversity
and dominance.

Continued over page...
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AUSTRALIAN SEEDS THROUGH TIME (Continued)

There are many Australian fossil seeds whose relationships with living
species are not as clear as for the Nothofagus fossils (e.g. Fig. 6). This
signals great opportunities for further research on the evolution of
Australian seeds.

CH2004. Fig. 6. Fossil seeds from the Early Oligocene (ca 30 Ma)
Little Rapid River sediments in northwest Tasmania. None of these
have been identified with certainty, and they are representatives of a
very diverse seed flora at this locality. All scale bars =1 mm.

A = LRR1-302, B,C = LRR1-2216, D = LRR1-306, E = LRR1-356,

F = LRR1-308.

It is clear that seeds have provided a mechanism of fundamental
importance to plants during major periods of global aridity. The earliest
seed plants colonised arid lands about 400 Ma and their sheer abundance
reduced atmospheric CO, levels so much as to precipitate global cooling
and the greatest and longest glaciation seen on earth (320-270 Ma).
Then conifers, cycads and ginkgoes came to dominate the subsequent
hothouse world. Angiosperms likewise rose to ascendancy over conifers
during the warming Cretaceous. Most recently in Australia, the onset
of aridity around 30 Ma and its intensification since 15 Ma has similarly
seen the proliferation of arid-adapted angiosperms at the expense of
rainforest taxa.

Selection pressures on Australian seeds

Seeds are produced as part of the reproductive system of plants. A
familiar experience of many Australian seed collectors is the relatively
low numbers of seeds produced by some genera such as Banksia,
Macropidia, Verticordia and Lechenaultia. Often this is due to complex
genetic systems associated with inbreeding in small populations®,
especially on the ancient landscapes of southwest Australia’. Careful
experimentation and observation is needed to resolve the precise causes.

The tremendous variation in seed size, shape and structure evident in
this book is the product of evolution through a complex and varied
environmental history. Seed attributes represent a compromise between
selection pressures for seed development, for seed dispersal and for
germination and establishment of seedlings®.

Seed development may be so reduced as to be rudimentary, as in
orchids, or elaborately complex, to ensure against desiccation,
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predation or disease infection. Dispersal by wind, water or animals
selects for diverse seed architecture and biochemistry. Germination
requirements do likewise, be they heat, smoke, scarification, vernalization,
aging or other factors. Seedling establishment brings to bear selection
for sufficient resources and hormonal systems to ensure growth.

Arriving on cue!

Seeds conferred the ability to early Australian land plants to disperse
an embryo and attendant food stores into habitats depleted of nutrients
and experiencing sometimes extremes of seasonality in temperature
and moisture availability. Overcoming nutrient deficiency in the soils
was accommodated by ensuring the seed possessed sufficient
on-board nutrient resources to sustain the seedling until the young
plant could resort to de novo uptake and synthesis. In some cases this
has been taken to the extreme with Australian Proteaceae capable of
surviving on maternally derived nutrients for the first year and half of
seedling growth.

But coping with aridity and high temperatures presented particular
problems for the seed — ingeniously solved by the adoption of a complex
array of dormancy release cues in Australian species including
temperature and external agents such as heat, nitrate and smoke.

The seeds of terrestrial orchids are unique among plants in linking
dormancy release to the intervention of a biological agent - in their
case a specific mycorrhizal fungus and for some species in a partnership
with particular soil bacteria thought to produce growth factors for
promotion of germination. The biological costs for this level of
specialisation is indeed high. Orchid seed to be able to locate the
fungus in the soil has reduced to the smallest seed in the flowering
plants (some less than a microgram in weight) to enable production of
seeds per pollination event in the thousands and even millions. These
seeds fall into crevices and spaces in the soil profile and await infection
by a beneficial fungus. With seed of such a small size with little or no
embryonic differentiation has resulted in seed of Australian terrestrial
orchids being particularly short-lived in nature — months or weeks
following soil wetting with the opening rains. Without a fungal partner
these terrestrial orchid seeds rapidly decay and lose viability.

Continued over page...
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The degree of habitat specialisation between seed and biological agents
has been taken to the extreme in the Western Australian underground
orchid (Rhizanthella gardneri), where not only is a fungus of a precise
type required but that germination will only occur if the fungus is in
association with the root system of a particular and specific shrub, the
broom honey myrtle (Melaleuca uncinata)®. With this level of ‘habitat
matching’ by the orchid, it is no wonder that the underground orchid is
also one of Australia’s most endangered orchids!

Seed size and its evolutionary implications

Seed mass is one of the most important aspects of ecological variation
among coexisting species. Sizes range from the dust-like seeds of
orchids weighing a millionth of a gram to the double coconut whose
seeds can attain 20 kg.

There are fundamental tradeoffs between producing many small seeds
each with a low probability of establishment or fewer larger seeds better
provisioned and able to withstand greater environmental stress once
germinated’®. Seed mass tends to increase in shaded environments
such as forests, whereas no clear trend applies to nutrient-poor versus
nutrient-rich environments. Aridity and seed mass similarly exhibit little
correlation. Indeed, apart from differences due to shade, the major arena
of variation in seed mass is within habitats usually.

Predation is another consideration pertinent to seed size variation.
Intuitively, large seeds would be expected to endure higher predation
risks, but data acquired for 170 Australian species from arid, subalpine
and temperate east-coast environments indicated no significant
relationship between seed mass and survivorship after exposure for
24 hours to seed. Causes of variation in seed size must lie elsewhere,
unless the extinction of consumers of large seeds such as giant
Australian mihirungs (goose-like birds) explains this surprising result.

Other explanations might relate to available sunlight. Under low light
conditions, for example, small-seeded species etiolate rapidly at the
expense of root mass, exposing the plant to mechanical breakage and
fungal attack to maximise the search for light, whereas large-seeded
species do not grow as fast, and invest more in root systems. Should
low light persist, large-seeded species have a clear advantage at this
early stage of the life cycle. Unravelling the selective regimes and
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evolutionary complexity of such patterns remains a challenging task
for seed biologists.

Australian seeds have an exciting and as yet poorly explored evolutionary
history. Seeds represent a revolutionary innovation for global plant life
in enhancing abilities to survive and reproduce in arid environments.

Australia, as the most arid vegetated continent, presents significant
opportunities to discover new and surprising things about seeds.

In particular, most of the western two-thirds of the continent has
experienced 270 million years of uninterrupted terrestrial life on
predominantly old, flat, weathered, nutrient-deficient landscapes.

This has provided conditions for the evolution of seed attributes that
are globally unusual, especially in the southwest where a pocket of
oceanically-buffered mesic climate has persisted despite the onset of
aridity 30 Ma. Such unusual evolutionary conditions have been matched
perhaps only by those seen in South Africa. As a result, deep dormancy
syndromes in Western Australian species are among the most complex
known with more major families with intractable dormancy than other
similar areas of species richness. Mechanisms for dormancy release
are equally complex and involve single and combinational dormancy
cues that are environmental, climatic and/or biological with discoveries
of new combinations being a regular occurrence.

Such discoveries are not only of intrinsic interest. They will be of
enormous applied value as well in horticulture, landcare and restoration
of disturbed sites. The discovery of smoke as a stimulant for germination
of large numbers of previously intractable Australian species is a telling
example™. Its application to Australian plants is barely a decade old.
Yet smoke has rapidly become an essential part of routine operations
in Australian nurseries, landcare and minesite restoration. The range of
Australian seeds illustrated in this volume undoubtedly have other
stories to tell.
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