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ROOT CLUSTERS OF WESTERN AUSTRALIAN PLANTS:
A CURIOSITY IN CONTEXT

Hans Lambers, Michas! W Shane and Erk. J. Veneklaas

estern Australia was a part of

Gondwanaland, and some of
the most ancient parts of the Earth's
The rocks
are up to 3.6 bilhon years old,
with some of the sediments being
as old as 4.3 billion years, Other
parts of the Western Australian
landscape originated more recently
from calcarcous marine deposits.
This explains why our soils are
amongst the most heavily leached
and nutnent-impoverished in the
world, Phosphorus s one of the
least available nutrients, at least
for plants that are not adapted to
the Western Australian solls. Itis g

crust can be found here.

1: Simple cluster roofs of Hakea

A relatively large propartion ofthe
species from the nutrient-poar sails in
Western Australia, including almost
all Proteacene and Cyperaceae, cannot
produce g symbiotic association
with & myeorrhizal fungus. That is
paradoxical, because mycorrhizas
are widely considered an adaptation
to phosphorus-impeoverished soils.
Moreover, it is widely accepted that
all ancestors of the Proteaceae and
Cwperaceae were once mycorrhizal.
Therefore, during the course of
millions of vears of evolution, most
of the species belonging to the
Proteaceaeand Cyperaceae musthave
lost their ability to be colonised by

an essential nutrient for all Tiving prostrata, grown in nutrisnt solution in the

organisms, including  our  nalive glasshouse at UWaA,

symbioticmycorrhizal fungi. Instead,
many species belonging to these plant

plants. Micronutrients (¢.g.. copper,
manganese, zinc) are also scarcely available on ancient
weathered -mi]\': micronuirients arc also essential for
life

The nuinieni-impovenshed soils of the southwest
of Western Australia harbour one of the world’s 25
hotspots of biodiversity. The Proteaceae (e.g. Banksia,
Grevillea, Hakea) represents the top most species-rich
plant family m Australia. and has a very long geological
association with the continent, beginning 65 million
years ago. CUvperaceae (sedges) are also an important
component of the Western Australian flora. Therefore,
both the Proteaceae and the Cyperaceae offer a unigue
opportunity to study plant adaptations to nutricnt-poor
soll conditions. We have grabbed that opportunity, 1
learn more aboutour highly biodiverse floraand o search
tor traits that would be desirable for ¢rop plamts grown
in Western Australian soils.

familics in Western Auvstrabia produce

root clusters, In the Protcaccae we
find *protevid’ or ‘cluster” roots (Figures 1 and 2). In
Cyperaceae “dauciform” or ‘cammot-shaped’ roots are
common,  Root ¢lusters also occur inoseveral other
spectes belonging to different families that are common
in Western Australia, e.g., in Fominaria juncéa (native
broom), Casuaring (sheoak), Jacksonia and Kennedia
species.  (Hher forms of root clusters can be found
i Restionaceae (rushes), another non-mycorrhizal
family.

The funcuoning of the root clusiers of Proteaceac
and Cyperaceae is a major component of our current
investigations in the School of Plant Biology at the
University of Western Australia, Onee it was believed
that their adaptive significance was to enhance the roots”
surface area, and hence allowed the roots to “scavenge’
for nutrients. However, the individual rootlets and root
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Well, my first few manths with
Land for Wildlife have flown hy.
Organising the LFIV annual staft
workshop. collating the data from
the guestionnaires that you have
returned and preparing for this
edition of Western Wildlife has
kept me very busy indeed. | would
like to thank Penny Hussev for her
assistance with this: hers are big
shoes to fill!

I'd like to thank veu all for
your enthusiastic response to our
questionnaire. Thereare stll some
coming in, and all the information
will be analysed and used w direes
the program znd its publications
for the future. Based on the 215
questionnaires received at the
time of wnting this editonal, we
have some preliminary feedback.
A more detailed analysis will be
available upon request as soon as
all the questonnaires have been
received.

INDEX .

It is interesting to note, a0 %
af respondents indicated that their
LFW property was a ‘lifestyle’
block and 36 % indicated that
their properly was “commercial
farming or hordiculiure’. Although
these were the dominant responses,
many LFW members consider their
properties to have multiple uses,
for example “commercial farming
or horticulture /' conservation” or
‘litesvle  tourism’. The number
of *lifestyle” blocks is probably not
surpeising aiven that 64 % of the
properties were in the Swan and
South Westregions. Only one lonely
response was received 1o represent
Rangelands! Given this, it is also

not surprising that the majority of

properties were small scale, with
40°%% ofthe properties being less than

10 ha mn size and a further 3% of

properties between 10 and 99 ha
Only 168 of respondents have
conservation covenants over their
properiies, and of those who have
such covenants. 52% are with
the Department of Agriculture.
In general, respondents indicated
that LF I membership did not help
them decide to regisier a covenant

Mational Trust of Ausiralia (WA or
CALM, then those Bgures change,
with 64% of respondents indicating
that LF W membership did help them
decide o register a covenant. [t 15
alsointeresting to note that only 3%
of respondents are receiving rate
relief as a result of being registerad
with a Local Govemment scheme
and that only 15% of respondents
have listed their property with other
biediversity programs: The majority
of these are listed with Birds on
Farmsor Bird Atlas. Only 14% have
received a grant for conservation

works on their property where LFIF

supported their application. So. 1t
appears that we have some work
te do in promoting the biodiversity
conservation benefits of these other
programs and funding schemes and
enabling our members to tap into
these resources.

Theresults for ourstattwere very
positive, with 97% of respondents

agreeing that they found LFI statt

knowledgeable and helpful and
%3% using the information gained
from LFH to help them manage

their bushland. Since joining LFH

1% of respondemts feel that they

Bush datective & {75%). However, when we consider have a greater appreciation of their

Conperation pays off only those who entered mto specific bushland, With 93% of reéspondents
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their LF A Oficer direetly todiscuss
spectfic 1ssues and 92% agreeing
that this advice was specific to their
needs, 1t was surpnsing that only
44% of respondents contact our stalf
at least once avear forinformation or
advice. It might be inferred that the
imitial information thatwas provided
was sufficient, and that members
would enlvneed o consultwith their
LFIW Officer if a new management
issUe arises,

As many of our new membersy
would be aware, there s often -
considerable wait between
registering for LFW and
teceivimg @ property visit,
particularly in the Swan
region. We are working
an resolving this and hope
1o be able to take on new
staftf in this area o reduce
the backlog. Surprisingly
though. only 34% of
respondents indicated that
the time between applying
tor registration and the
properiv visil was too
long_ Of those who had a
property visit and recerved
areport, 85% felt that the
report was not wo detailed
nar too long and 36% felt
that the wolen material
received answered miost
of their queries. We will continue
e endeavour to provide ahigh level
of land munagement information,
while retaining a reader friendly
format,

Only 25% of respondents have
attended a workshop. field day or
other event organised by LFW,
however, 39% have visited a display
at a local Show (e.o. Woolarama.
Almost all of those who atended
siuch events felt that they were
useful and mteresting. Given the
overwhelmingly positive response
from those attending workshops
and field davs. it may be thalt we
need to hold more such events
and advertise them more widely 1o

increase member participation and
ensure more members are regeiving
the benefits.

Theresponse o our publications.,
in particular to Western Wildlife, was
wonderfully positive. Ninety-ning
percent of respondents agreed that
Western Wildlife wasinteresting and
informative, 97% agreed that the
articles covertopicsrelevant to land
managers and 93% of respondents
keep copies for future reference!
Alsg. 96% of respondents liked the
stvle of desien and layout. With

LFW staf, Maneh 2004
Back row, L-R: Claire. Anthea. Auril, Julia. Rasemary, Fiona
Front row L-R. Zara. Chene, Hesther, Sylvig

comments like “keéep up the good
work™, we are overwhelmed by
the positive responses o Westemn
Wildlife. The responses 1o other
LFWpublicauons were also positive,
with 81% of respondents agreeing
lthat *Managing Your Bushland’ is
a useful text reference. an average
of 59% agreeing that "How tp .....0
texts were useful references and
#2% agreeing that they have used
information frony " Wildlife Notes’
n their bushiand management.

We received an excellent
response to the question of ‘how
should we celebrate Lamd for
Wildfife s 10th anmversary?® The
majority of respondents indicated

that they would like to see “open
days held on LFH properties (88%0)
and a special edition of Western
Wildlife (1%). There was lesser
enthusiasm for the ideas ot holding
4 celebratory weekend (39%) or
sponsoring akevnote speaker{38%).
Based on many of the comments,
location was a big concern, with
many respondents siggesting that
a serics of local events may be
preferable,

With regard to what vouw would
like to see LFHW do in the next ten
years. respondents indicated
that they would like LF W 1o
continue propery visits ds
at. present {93%), actively
appreach landholders who
have zood bushland 1o
ask if they would fike to
join the scheme (89%)
and work more with Shire
Couneils (83%). It was
also clear that respondents
did not want us to charge
for LFWserviees (72%) or
decrease the fregueney of
lhe publication program
{71%), Organising more
field days and workshops
also rated highly (74%0). as
did providing more detailed
revecelation assisiance

729

729

We have received lots of other
helptul suggestions bevond these
statistics, and T would like to thank
those that went o the effortofwriting
1o us with additional feedback. It i3
much appreciated and will be used
(o guide the program into the future.
Please do not hesiiate to give me 2
call if you would like copies of the
full detuiled analysis.

The winners of the five prizes of
CALM publications are:

Mary Bremner. Wembley

Catherine Fowler, Walpole

Peter Guazzelli, Broomehill

Ningd Pratt, Yallmgup,

Anne Smith, Busselton.

Anthea Jones
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hairs of the root cluster would all
be competing with ¢ach other for
the same maolecules in the soil,
and hence do not make this a very
effective scavenging structure:
We have recently discovered
that these root clusiers release
vast amounts of organic gcils.
especially citme acid. durtng jus!
aeouple of daysintheirvery short
existence. Cluster roots live for
about 3 weeks only: dauciform
roots live for less than 2 weeks,
Citnie acid effectively mobilisés
phosphorus and micronutrients
that are “locked up™ in the soil,

pushing these vial pumrents in
solution for the roots to take
up. Thersfore. root clusters
actively “mine” the soil: This
is & costly process because of
the large guantities of organic
acids that have to be produced
and released. However. the
root clusiers are very successful

glasstiouse &t UWA. Crassd
alements in the WA Fos
ecophysichogicalstudis
of pur florg. Many sedg
roats, which e Tor less th

Ol A O

NEry Somman
erigoked. Very few
an thisfascinating parl
raes dauciomm’ o 'carot-shaped
Az unth cluster roats
anfitiss of crganic acids (e
d (1-2 days only] when malirs.

phosphorus molecules is waiting
to tove in”. We have recently
discovered that the extreme
sensitivity of harsh hakea. /.
prostraia, 15 due to 118 sevetely
impatred capacily o reduce s
phosphorus-uptake mie at elevated
phosphorus levelsinthe soil. Some
lime. during the course of millions
of years of evolution on severely
phosphorus-impovershed soils,
this capacity diminished. To
conserve our precious biodiverse
flora, we have 1o respect these
millions ol vears afevolution. and
ensure that phosphorus-sensitive
plants are not exposed to elevated
soil phosphorus levels

Having
physiological cause of the
phosphorus sensitivity of harsh
hakea, we made a wider survey
of related species. Interéstingly,
the close relative Grevillea
crithmifolia,alsobelonging to the

discovered the

where roots that lack this ability
tw “mine’ the soil, meluding
mycorrhizal roots, would fail.
ldeally, crop plants would have
similar adaptations of efficient
nuirient dcquisition. o perform
well on the soils: in Western
Australia. and this isthesubject ol
our further investigations. Some
lupin species. ez, white lupin
and blue lupin. have traiis that

are verv similar to those ol the
Proteaceae  and. conseguently,
these crop plants do better on
phosphorus-impoeverished soils,
when compared with wheat.

Fig 3: Phospharaus oxicity in Hakes prastrata. n the sarly
stages of P-toxcity, aferted leaves become olotchy', andwhite
crystai-lie materiz| can be found on Doth sides og tha leaves.
Thecrysfals emerge ontheies’ suerace through stomatal poras.
Theexact composition of the crysials is natknown, but we do
know It ks not phesphorous. which hypersccumulztes in calls

Many Proteaceze, including
Banksia and Hakea species, uare
readily killed by phosphorus
fertilisation; thew are highly sensitive
at slightlv enhanced soil phosphorus
levels (Figure 3). Ewven at slightly
elevated levels of phosphorus
in sp1l. many Proteaceae tend to
‘hyperaccumulate™ phosphorus
in their leaves, building up toxic
phosphorus concentrations.  Other
piants rarely achieve such high

insidedhe leaves, Letertheleavestomy
end, the enlire plant succambs to ph

concentrations in their leaves,
even when heavily terilised with
phosphorus. That is because most
plants have the capaciy to reduce
the raté atwhich phosphorusistaken
up when the phosphorus supply in
the soil exceeds the plant’s demand
for phosphorus. That is; they "close
the doors through which phosphorus

enters the roots when a bigerowd of

v anddie Inthe
csphorgus paisaning.

Proteaceae. does not suffer from
phosphorus toxicity, even when
exposed to phosphorus levels that
are much higher than those thar
kill some Hakea orsome Banksia

this grevillea “'close the doors
through which phosphorus moves

phosphorus, These new findings
offer enormous potential for
breeders whoare keen to develop
new cultivars i the Proteaceac.
[t should not be we difficult to
cross phosphorus insensitivity
into new cultivars. which could
then be grown without the risk
of phosphorus poisoning in our
gardens, One of our colleagues
in the School of Plant Biology at
UWA Dr Guijun Yan, is working
to achieve that aim

The authars are from the Schoof
af Plant Biofoey, Facwlneof Neroal
e Agriculnoal Sctences, U,
Crawley, WA 6008 Conract:
hlambersieylene vwaedy.au

4=

species. We found that roois of

in™ when supplied with a lotof
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EVEGETATION

THE MAGIC OF MOISTURE - HOW CAN WE MAKE

If only there was a formula
for geting bush o regeneratel
Sometumes regeneration will happen
magnificently. other times there
seems i stoic resistance to any form
of renewal. Yet understanding how
to achieve good regeneration and
successful revegetation is critical
i small patches of vegetatiom are
to have a future.and if we are to
achieve worthwhile revesetation
an farming properties. This is
particularly anissue in the drier parts
of the agriculiural area,

There are varous disturbance

events which are Known 10 tngger

regeneration in matural systems.
These nclude fire. destructive
windstorms, drought. soil upheaval
dnd flood. This anticle is about the

significance of flooding as an agent.

of renewal i the area in which 1
live und work — the Lake King to
Esperance region.

| continue to se¢ regeneration
thatoceurred in low-lving areas right
actoss this region after the Aopds
of January 2000, Now, five years
since the lood, the growth s almaost

always healthy and dense. One ol

the best examples is an the Salmon

THE MOST OF IT?

Rosemary Jasper

(iums golf course where the swamp
yates, Eucalypius oceldenialis, came
up thickly inabig area onone of the
fairways: as ifthere weren tenough
hazards in “the rough’!

| have looked in some detail at
the regeneration that occurred as
a consequence of the 2000 Hood
in some swamps which are in
an internally-draming catchment
between Ravensthorpe and Lake
King. In this area. 28] mm of rain
were recorded for January 2000,
almost certainly the highest January
rainfall for 100 years: the average
January raintall being about 23 mm,
It was a very significant ¢vent and
caused massive flooding at the time,
with surface water persisting in some
wetlands for more than two viears,

As @ consequence of (hig
Aooding there has been large -scale
regeneration around the wetlands
in the catchment. The species
composition of the regeneration
reflects the before-fiood vegetation.
In one wetland the paperbark,
Melalencasrrobophyila, 15 dominant
in the regeneration, while inanother
Kondinin blackbutt, Encalvpituy
kondininensic. and Melalewca

Flooding, January 2000. (Pheto: Main Roads WA)

acuminaiagrethe dominani species.
The photograph shows the density
at which the M. sirobopiella grew.
Alter 3.5 vears the melaleucas werg
between (.2 :and [6émtall. indicating
that germination continued well after
the initial fioed. The tvpical density
was approximately 150 stema'm2,
a density that it is assumead will
reduce as individual plants become
dominant in the sand. It 15 also
noteworthy that there wereno weeds
in the regeneration despite being in
the middle of paddocks.

Giventhat regeneration isshown
w occur 1 this situation for these
species and has also been recorded
forswamp vate, swamp mallet. £,
spathularg, and salmon gum, E
salmonaphloda: what can we leamn
from this 1o assist in large scale
regeneration and revegetatnon?

Firstly, il the task isto revegetate
a swampy area, one could wait to
commence the revegemtion until
the site is judged to be as wet as it
is going 10 get in that season, Seed
of a species that would have been
commion at the site, and 15 expected
waould still besunted 1o the sue. could
then be introduced, Consider ways

A

Melalzuca regrowth | September 2004, (Photo; B Jasper)

OO O age i
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that vou could imitate the process
of seed falling from ¢stablished
plants ento the water surface, and
the seed floating to the edge or
hich watermurk. The seed could
be introduced on several aceasions
as the water level drops, aiming
for a broad band ol regeneration

and maximising the poessibility of

SUCCESS.

Second, and more challenging is
the possibility of adapting the fiood
expenience to the task of ravegetalion
inthe drier parts of the landscape. It
is well esiablished that by ereating

water-holding patches the chance of

successful establishment of plants
is improved: witness the healthy
growthof vegetationoften ocourmnng
in the table drains of roads,

In western NSW the Soil
Conservation Service of NEW
haveshownthatthecreationof large-
scale, shallow, water-holding ponds
on scalded land was anetfective lang
wreptment for achieving revegetation,
These ponds provided amore lasting
efTect in relation to water retention
and vegetation establishment than

ploughing or furrowing. Their work

was focussed onthe establishmentof

saltbush species{ Ariplex. Maiveana
and Selerplagena) and may have
relevaneetothe reclamanon ofbadly
degraded land in WA, iTnot general
revesetation work.

Other research in Texas, USA
(40} mm annual rainfall} has
demaonstrated the advantage for
revegetation of creating small
micro-catchments which cateh and
hold water. The micro-catchments
used were 1.5 sgmand 10 em deep.
Mot only did the seedlings planted
in these micro-catchments suryviye
and grow better, theirhealthy growth
resulted in an inerease insoil organie

mizber and a benter reécruitment ol

other plants by nmatural processes,
The concentration of waler, organic
matter, nutrients: and sesds in
these micro-catchments resulted
in the re-establishment of natural
processes in an otherwise degraded
environmient.

Toconcentrate available waterin
somewayislogical whenworkingin
a low or unpredictable rainfall area

What's this long-legged
animal?

Land for Wildlife member Alison
Ashton of Roleystone asked about
this animal.

and theissue may become critical in
a wider arca given climate change.
[0 capitalise on the availability
of meisture reguires anticipation
and preparation - o have chosen
a strategy of action and done the
necessary work (collecting the seed.
growing the seedhings. fencing the
area; creating some water-holding
micro-catchments. or whatever),
There is some f{ine-tuning (o

be done in the manipulatiom of

water availabilitv, but 1t seems an
aspect that is important to focus
an if working in areas where
water is not plentiful and amives
unpredictably.

ITvou are in the south-2astern
areas of the wheaibelt and south
coast and would Tike to discuss
what vou could do wo “prepare” vour
remnant patch for a possible flood
regeneération evenl, or 1o create
water-holding regeneration areas,
contact me on (DB) Y538 1890 ot
Fosemaryjeiealm, wa.gov.au,

RosemaryJasperis LFW Officer
at Ravensihorpe,

Busletective

It is a Scutigerid or house
centipede. This inséct is a predator
with long. delicate legs which enable
it to move very rapidly up walls and
along ceilings and fioors. House
centipedesareabout 13-20mm long
and differ from other centipedes in
that they have only 8 body segments
and 15 pairs of legs as adults. Many
species are attractively coloured and
have blue longitudinal stripes,

House centipedes usually live
auside in cool. damp places such
as under rocks or wood piles. but
they occasionallv enter houses.
They hum a wide vanety of prey
such as spiders, termites, silverfish
and other household pests. Prey are
ensnared by the terminal sections of
their long legs and are then killed

by poisonous fangs. They seldom
sting humans, the resull bemng no
worse than a minor bee sting. and
their vernon is too weak to seriously
harm dogs and cats.

Afier mating. the female lays
her cegs singly inthe ground. The
newly-born young possess only four
pairsof legsand they gain a new pair
with each moulting.

Do not kill an unwanied house
centipede in your house. simply
herd it into a clean contamer with
a lid, take it outside and release 11
House centipedescould beproviding
i {ree service 1o you by controlling
insect pests.

Claire Hull

L
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LANDHOLDERS AND RESEARCHERS WORKING

Soil salinity 1s a

TOGETHER

Bommer Jenkins

mosl saling sites

recognised problem
in the southwest of
Western Australia,
threatening to
reduce agricultural
production and
viability in the
région. The
widespread clearing
of deep-rooted
native wvegelation
and 115 replacement
with annusl grops
and pastures of
current agricultural
systemis hasledtothe
groundwater table
nsmgand mobilizing
salt from within the
soil profile. There
are numerous stdies
being conducted
an the consequences of, and
possible solutions o, secondary
salintity. Thesesmdies can generate
mformation o help farmers make
productive use of their saline
land.

However, many readers can
appreciate that research, suggestions
und data generated g university
may somelimes be inaccessible,
or difficult 1o put into action by
the landholder. It is impaortant
therefore. that research reaches the
landholder. farmer or individual
o whom it 15 most appropriate.
Collaboration hetween researchers
and landholders 15 a good way W
ensure this ransfer of information
occurs. Collaboration 15 mutually
beneticial. as the research 13 based
on what 15 happening out in he
field, and the information generaled
in this way 1s directly aceessed by
thelandholder.

My PhDprojectat the University

Ecological zoration of the two grasses

Phote: 5. Jenkins

of Western Australia, werking in
conjunction with the Co-operative
Research Cenwre (CRC) for Plant-
Based Management of Dryland
Balinity. is-focused on the perennial
pasture grasses puccineilia and tall
wheatgrass (v, Tvrell). Ofparticular
inferest o me s the ecological
zomation of these two grasses. as
caused by salinity and waterlogging
rradients. Ecological zonation refers
tathe distribution ol plant speciesin
separate ecological zones becauseof
varions in the ¢environment (e.g,
so1l salimity and waterlpgging).
Pasture grasses are commonly
sown on saline land 1o increase
waler use, revezerate bare land and
for use as fodder for livestock. Itis
recommended that a combination
of grasses with different salt and
waterlogeing tolerances be sown
to ensure good establishment as

are highly variahble,
Puccinellia and tal]
wheatgrass are
nften sowntogether
as mixtures,
with puccinellia
colomsing the more
waterlogged zones
uf the landscape
and 1all wheatgrass
occupying the less
affected zones,

My glasshouse
and lab-based
project was in
need of a field
location. Through

the assistance of

Landeare. [ wasput
i coniact with a
willmg landhalder
i the southern
wheat bell. was lucky enough to
bemtroduced to Peter Macleay who.
forthelast two vears, has generous]y
allowed me access w0 his 370 ha
farm just out of Kojonup: On this
property. there is a small low-|ving
drea affecled by secondary salinity,
which serves as a very convenient
study site. It was convenient in
that it showed natural 2onation of
puccinellia and tall wheatgrass.
Abour 13 vears ago Peter
addressed this solated seeondary
salinity issue by planting a mix of
puccinellia and tall wheaterass,
When Iasked Peer iThe planted this
mix 45 fodder, be rephied. “1 plantéd
this mix because 11 would grow in
sibine areas where trees would not,
[t weas casier 1o plant and [ thought
il would use more waler than trees,
| did not start to use it until about
5 wears later when 1 had sheep ina
feed lot over the break of the season
ard poticed the wheatgrass. and
decided it was worth a graze. [ then

G bt e g e e
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noticed that the clover and other
grasses grew better when there was
hoth wheatgrass and two grazingsa
year. | then realised the potential of
perennial grasses and the grazing
systems that they need. There 15 a
gynerey with croppimg in that the
grasses love the arcas that crops
don’t grow wellin”

The synergy extends to my
project as well. | gain from Peter’s
enthusiasm and knowledge, as
well 4s access o his pasture. 1
visit the site regularly and monitor
the watertable level. soil -and
groundwater salinity and pH, plant
health and biomass. Peter benefits
from ongoing monitoring of his
pasture and is recognized for his
significant contribution within the

CRC. Pater has been mvolved with
rescarch groups in the past. Whilst
he hasnever had a formal connection
with Landcare. he has beeninterested
in the debates and research results,
Currently he is mamnly involvad
with the Kojonup Crop Research
Group. He savs, "1t was set up 10
help develop highrainfall cropping.
We are still working with CSIRQ
and Ag WA m this area. manly
looking at fundamental hmits to
production.”

When asked what motivates him
o donate his time and pasture 10
research, hereplied ] am interested
in the resulis, and the contact with
the ideas and the people who do the
resgarch.”

The field work aspeet of my
project has become central to my

research, and has provided me with
a preal deal of valuable information.
Thanks to the enthusiastic and
successful collaboration betwien
landholder and researcher, my
investigation conlinues to prove
very worthwhile.

Sommer Jenking is undertaking
a PhD research project ar UWA.
Further information on reluted
topics is available at www.agric.
uwa.eduau/soils nuts home. himi
or www | _cresalinityv.com.

(Note: Both puccinellia and
tall wheatgrass can become weeds
in conservation areas - especially
natural salt lake communities - 50,
if using them, be careful they do
not escape - Ed.)

Working with the
community and community
based Iandcare Officers is
a kev 10 achieving many
comservation outcomesinthe
Wheatbelt and this was again
the case at this year's Wagin
Woolomuma:

CALM stafl from LFW
and Roadside Conservation
Commitige programs
combined with Landcare
staff from zones within the
Blackwood Basin, Birds
Australia, Greening Austrahia,
Green Skills and the South West
Catchment Council, to develop
and staff the Landcare Marquee
b real SUccess.

Aswellasmakmgalot ofuselul
cantacts and passing on valuable
messages 1 the high number of
visitors. the group also managed to
win the “Beston Ground Exhibitor™
award!

The overall theme for the
Landcare Marquee was “Cover
up for Landeare™ with the value of

with treir trophy for *

Cooperation pays off!

remnant vegetaticn and revegetation
on farmsand roadsides as habiat for
native flora and fauna.

A major attraction for the
display was Rennie. a 21.2 year old
Carnabv’s Black-Cockatoo which
was hit by a car as a fledgeling and,

Some of the Lancdcare sxhibit tzam at Wagin Woolorama
est Exhibitor on the Grounds”

Top L-R: Avril Baxter, Sally Thomson, Leonie McMahan
and Carl Back,
Bottom L-R: Nicole Davey, Rennie the cockie, Kirsten
Martin and Sharon Hasuster

as she can not be released
back in the wild. s now
part of CALM’s derslict
fauna program and used as
an educational bird. Rennie,
who’s distinctive call eould
be heard across the show
ground. was partof adisplay
highlighting the Birds
Australia Carnaby’s Black-
Cockatoo Recovery Project
which was coordinated by
|.eonie McMahon.

LFWO Avril Baxter said
“Working closely with the local
Landcare Project Officers and the
commmunity 15 very important in the
Wheatbeltand otherremotearcas,
Woolorama not only allowed us
lo get our messages out to the
general eommunity but also gave

us the opportunity to sirengthen

our relationships with the other

Natural Resource Managers who

participated mmaking the Landeare

Maruee a great success,”

qvril Baxter & Carl Beck

d
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SECRETS OF KANGAROO HERBIVORY

Micheal Parsens, Carol Lander and Byron Lamont

While working for pur industry
partners. Alcoa Australia and
Worstew Alumina Piy Ltd. our job
was o guantify something mine
rehabilitation officers had observed
for some time. Kangaroos wete
changmg the makeup of restored
lands by selectively browsing voung
nutnitious seediings, They seemed
to ke some species, while being put
uffby others. Untortunately nothing
was in print on the topic, so few
people outside the profession were
awareof what was happening. Qur
test was simple and fairdy commaon
among herbivory studies;

We constructed Kangaroo-prool

fences{exclosuresiand selected 24
common, but contrasting, species
and planted 64 replicates of each
species inside and outside each
fence to compare the effects. We
expected plants outside the fences
be smaller or die. We were in Tor
some surprises when we learned it
wsn't that simple. The results were
starthmg. We found thatsome plants
cutside the fences were browsed
to the ground while other plants
showed signs of heavy browsing,

but were actually larzer inwerims of
both weight and height. Instead of

dning a community-level study wi
were forced to look ateach species
individuallv and determine what
factors caused kanpgaroos to be

more selective about certain
plants, and consequently
why some plants were
devastated by the damage
while others appeared 1o
thrive on 1!

After working for an
entire vear and monitoring
which plants were eaten
and ‘which wers avouded,
we harvested the plants

and underiook chemical [ et

analvses on each.

What didthe esten plants ES2=0

have mcommon? ltappears

that plants were not chosen ftor
protein content as might have been
expected. while almost all of the
severely damaged plants tended
to be grass like in appearance (as
seedlings)even ifthey were nottrug
grasses. The least eaten plants had
higher levels ot salts and tannins.

We then wanted to know it the
factorsthatcontributad toour results
were actually due to their chemical
content, Wedid cafeteriatrials (tasle
tests with & range of foods) with
kangaroos at 2 wildlife sanctuary in
Boyup Brook o find out,

[0 our delight, the results werd
the same as [or the studies on the
minesties. Pellets with added salis
and tannins were avoided just like
for the plants. leading us to make
some generalizations about which

Table 1: Plant speciés most eaten, |east saten and species that over-
compensate (benefil from being eaten) by kangaroos

Most eaten plants  Least eaten plants
Nantherrhoea spp. Acacia alata

Tetraria capillarts  Hakea amplexicanls
Hekea ruseifolia
Eucalypius marginaia

Viminaria juncea
Norodanthonia
caespitesa

Over-compensators
Acacia alata

Avacia uiophvilia
Viminaria juncea

Cafeteria {rials involving kangaroos

species will be selected. However.
the limited knowledge we have 15
not yery helpful in solving the big
problem - deterring kangaroos from
reslored patches entirely: ltappears
kangaroos are very intelligent.
organizing themselves into mobs
with elected sentries and scouts
and follow a pecking order. The
seouts are able o find the preferred
food and inform the rest of the mob
where it is, while the sentries stay
alert for danger. but that’s-another
story altogether.

Michae! Parsans (s a PRI
stiedentar Curtin Universiov. Caral
Lendderis the privprieior of Roo Cully
Wildlife Sanciiary in Bovup Brook
and Byron Lamont s Michael s
supervisor: Al will appear in the
muade for ABC series “Tales fronm
Roa Gully " i the frrst quarter of
2007,

If veue would like to share vour
expericnces regarding the feeding
hehaviowr preferences or deterrence
afkangarons. Michaelis keento hear

Jront vou, He can be contacied at

Michasl. Parsonsidstudent. Curtin.
edu.au.
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NORTHERN WHEATBELT FLORA SURVEY

Stephen Davies

Berween 1999 and 2002 | had the pleasure of working
with local landowners and Landeare stalt in surveving
the flara of private remnants in the northern wheathelt
of Western Australia. The Landcare Distriets of Latham.,
Marchagee, Mullewa, Waddy Forest and Wilton Well
span a fascinaring transition zone of the State’s flora,
with such south-western plants as kangaroo paws in
the south and west and arid zone shrubs. mulga and
boweada. in the north and cast,

Remnant vegetalion on privale land 1s scattered
throughout these areas, Although many ofthe government
reserves have been surveved. very little systematic work
had been done on prvate land. In all, 170 sies were
visited and over 2000 specimensidentified. Many of these
specimens wers the same species collecled n different
Landeare [hstricts, so the total numberof plant species
recorded was about 1000, Thisstill represents significant
biodiversity in the region and emphasises the importance
of private remnants in preserving that biodiversity.
In each of the Landecare Districts at least some of the
Deelared Rare Floraand Priority | specieswere located,
forexample Chamselaucium repens, creeping darwinia n
Mullewa, Hensmania chapmanii, Chapman’s hensmama.
in Wilton Well, Eremaphila vernicosa inMarchagee and
Frunkenia braceeata in Waddy Forest. Several of these
were known to the landowners buttheir significance was
not. One rare plant, Chorizema hmile, prostrate flame
pea. was the subject of a special survey, because the
Waddy Forestarea had turned up a very lirge, unrecorded
population, The follow-up survey recorded another nine
populations. each small but significan! in representing
further genetic diversity,

Many of the rémmnants were unfenced. but the survey.
which involved the landowner wherever possible,
stimulated further fencing efforts. supported by Natural
Heritage Trust grants, once the value of the remnants
was documented. Iwasespecially interesting to find that
many plants rarely collected and therefore considered
rare. grew 1n the salt creek systems: These areas are
regarded as infertale in farming ¢ircles, and also perhaps
in botanical circles. The situation is réminiscent of the
arid zone, where Acacia pruinocarpa. gidgee, the Targest
acacia 1 the inland, was uncollected and therefore
undescribed until 1958 because no good botanist would
go to the arid zone in mid-summer! In the same way the
saltcreek svstemsare aneglected resource, Because they
arc little used by farmers, thev are less disturbed than
fertile areas and will vield many inleresting speeimens

when adequately collected. In another wayv they are
very impaortant because they form long, undisturbed
cormidors traversing the countryside. enabling animals
and to some extent plants. to disperse through otherwise
hostile landseapes.

Observation on the survey illustrated time and
again destructive effects of high rabbit and kangaroo
populations. Even in remnants fenced with ringlock
and eguivalent netting to exelude stock, there was litle
regeneration. Most had been eaten by the herbivores
that the fencing did not exclude. Farmers are aware of
the damage rabbils can do but few seem to appreciate
the damape high numbers of kangarces can cause.
Environment Austratia surveys the density of Kangaroos
over the whole of Australia every three vears. These
survevsshow that the density of'kanearoos inundismurbed
woodland is 0.86 (1) persquare kilometre: In the Inering
Catchment east of Carnamah, | have measured densities
of 82 grey kangaroos per square kilometre of remnant.
Mo regeneration can sustain such densities of grazing
animals. The reason [emphasise areas ol remnant is that
kangaroos feed oncloverand other pastures in the winter,
the season when, betore farming development. they were
short of food, but are now well fed. In the summer they
feed on the voung green plants in the bushland. thatis the
regenerating seedlings, wiping them out if the kangaroo
{or rabbit) density 15 high, Where plants like Chorizema
humile are protected by bird netting (12 mm netting). as
at Bindi Bindi and “Koobabbie”, Coprow, the mainstems
survive but any shool beyond the netting is grazed off'in
the summer. Until the need is recognised to adequately
subsidise the fencing of remnants, particularly those
containing palatable rare species, with rabbit netting
(30 mm}. biodiversity will continue 10 be lost in many
remnanes, both those publicly and privately owned.

The surveys have provided a baseline against which
to follow changes inthe vegetation as landeare praciices
develop. In the Marchagee and Latham Catchments in
particular, survey sites have been marked so that return
visits can be made in later decades to measure quantitative
changes in floral diversity. Reference points along these
lines should be established in other catchments.

Finallv let me say how much | enjoved undertaking
the work, meeting and getting to know the farmers. and
how grateful | am to those who helped me.

Adjunct Professor Stephen Davies can be contacred
via Curtin Lini.: 8. Daviesiwexchange curtin.edu.au
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|  ECONOMIC VALUE OF BIODIVERSITY

NEW BOOKLET ON MANAGING PRIVATE
NATIVE FOREST

Feter Beatty

Therecentrelease otabush management booklet will
guide landownearsinassessing, protecting and managing
their native forest in the south west of WA, The 28 page
bookletwill also provide the licencing proweels required
where landewners seek to remove nalive vegetation on
farmland or sell umber products under the provisions
ofrelevant legislanon. The booklet, entithed “Managing
private native forests and woodlands in the south west
of Western Australia — combining wood production and
conservation” 1saimed al addressing many of the issues
involved i the care and use ol private native forest where
thinning of trees 15 proposed. [Lis particularly directed
at those landowners who are interested in sustainable
timber preduction as one of their main objectives and
will assist them in preparing a management plan for
their forest.

Privawe ownershipot woodlands and forestin Western
Australia isabout 1.6 million ha and more than 300,000
ha of that occurs in the south west, While cleanng
controls are now in place protecting remnant vegetation
trom cleanng, this is often not ¢enough in itselfto ensure
its continued survival and health. A proportion of this
has had, or will be suitable for, thinning and selective
limmber removal. The promotion of regeneration and tree
erowth and an appropriate fire regime, are impomant
minagementactions topreserve hiealth and sustainabiliny
value in most cases,

There is a growing awareness of the imporance of
maintaining healthy bush. particularly as mueh of it
has been lost or adversely affected by land clearing for
agnicultural and urban development purposes,

[tis vital to preserve the viability and health of these
areas of privale forests, notonly for lundscape protection
purposes and provision of usable products. but also as
conserved examples of the Forest and vegetation types
that onee existed there, Damaging agents such as stock.
fire. disease, weeds and inappropriate cutting reduce
the future sustamabtlity of these forests and jeopardize
healthy canopy development and regenération. Also.
where forests are overstocked with voung trees. the
effeet of moisture stress, especially in times of lower
anmual rainfall. can limit growth,

The booklet covers silviculiural aspects such as
forest density, thinning and regeneration techniques, as
well as providing details about applying for a Clearnng

Permit (Environmental Protection Act) or Commercial
Producers License (Wildlife Protection Act),

Two case studies of properties are presented as
working examples of how private bush {wandoo and
karmi forest types) can be managed effectively for timber
prioduction and ¢conservation.

A field day involving landowners, industry and
agency people as well as bush lovers was conducted
in early April to examine a wandoo bush management
project at Julvan and Sue Sumner’s property (ong of
those deseribed in the booklet) at North Dimninup. The
250 hectare area had previously been assessed under the
Land for Wildiife program.

Copies ol the booklet will be available: from the
Department ol Environment, CALM. Forest Products
Commission and Trees South West

Peter Beatty s Community Corsuliation Coordinatorn
Forest Prodivers Commissian, Fle can B contacted on;
peterheilipe wa. gov.an

Julyan and Sue Sumner in their bushland managad jointly for
conservation and timber production,
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Since purchasing our bush property at
Westonia last vear, we have knopwn that
we shared the bush with Malleefowl, us
we often saw their footprints on our dirt
tracks. For twelve months we diligently
searched for an active mound, and found
six inactive ones in the process. but if
was not until last November that we
fimally found what we were looking for —a mound that
wis being actively worked. Delighted, we set 1o work
erectng a bird hide so that we could watch their daily
lives without disturbmg them.

A simple. ane-person bird hide is casy 10 assemble.
Birds Australia  (http:/ www.birdsaustralia.com.an’
infosheets 08 hides pdfirecommends that they should be
light in weight. drab in colout, with a non-shiny texture,
easily carried and set up, weather proof but breathable.
stable and without loose flaps. | made mine out of'a woaol
pack and four broom handles. giving a cubicle 70 em
wide. 70 cm deep and 140 ¢m tall, in which I can just
fit & camping chair and one person.

I, Tum the wool pack upside down.

2. Undo one of the vertical seams, creating 4

doorway.

3. Attach a couple of wpe ties so that the doorway

can be closed from msude.

4. Insert a bullet-head nail into the rounded end of

each broom stick o form a spike.

5, Push the spike of each broom stick between the

stitching at the top comers of the wool pack.

. Cut a narrow shit at an appropriate height across

the front of the wool pack.

DIY
BIRD HIDE

Lesley Brooker

(]

Woilda - Placensitu and secure with
Uy ropes.

This i5 the very basic version. which i3
zood il you are i a hurry or need to use
the hide for only ashort period of time. It
does, however, have some drawbacks — it
can become very hotand stufly, especially
aftersunrise; the roofwill becomea puddle
if it rains: the slit will fray and is not adjustable and the
colour is not exactly inconspicuous.

For the deluse version:-

I. Purchase 2m of camouflage netting and sew mto
the sides as windows (approx $11 per metre from army
disposal stores).

2. Sew it loop into the centre of the rool o allow a tie
to an overhanging branch, o that the rumn will run ofT.

3, Cut a rectagular viewmg window and bind w ith
bias binding. Cut & larger rectangle from the matenal
cut from the sides and attach this as a fiap to the inside
of the viewing window, This flap can then be adjusted
as required with pegs or safety pins.

4. Spray with a dark coloured pamt.

IMPORTANT

The aim of the hide is to allow you 1o watch birds
without disturbing them. If there is any evidence that the
birds are disturbed by the hide then it should be removed.
Position the hide where vou have a good line of sight
(with binoculars) without remevingany vegetation. Inthe
case of Malleefow|, erect the hide at least 20 m from the
mound at a time of least activity (mid afternoon ). Resist
the urge to sit and watch immediately. Leave the hide

comtimued on page 13
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WEED ALERT

The next big weed?

Montpellier broom (Canary broom or French broom)
Cenisra monspessulana, 1sanative tothe Mediterranean
region. It 1s readily available in narseries and widely
grown as a hardy evergreen shrub of up to 3 mtall, It
has vellow pea shaped floweers in spring. produces pods
contaiming 3-5% dark brown to black seeds and can set
seed affer 2 years,

But, Montpellier broom is another GARDEN THUG
that now oceurs in large areas of the Jarrah-Marri and
smaller areas ol Karri forest in south west Wa_

Anecdotal evidence east of Manjimup suggests tha
Montpellier broom has increased over the last 20 years
Some areas are so dense that dichack interpretation 1s
impossible o carry vul, as native indicator species can’t
be seen.

No wonder it's & survivor, soil stored seeds are long
lived. and plants can twlerate drought and fros. Seeds
are ejected out of exploding pods up to 2m away from
the parent plant and are often carried long distances
on wvehicles and by earth-moving equipment. Once
established. Montpellier broom can exclude most other
vegelationand competitors by forming dense infestations
that increase fire fuel-loads and provide safe habitats for
rabbils and foxes.

Small plantsof Montpellierbroom can be hand pulled
orslashed. Larger planis can be cut offand their stumps
painted with a suitable herbicide. Basal bark treatment
is another option. Soil distwurbance and fire usually
encourage huge germination of soil-stored seed. which
may give oppormunitics for herbicide application before
other vegetation Sprouts,

Resist buying this GARDEN THUG and encourage
others o do the same. And please advise vour local weed
group or similar organization if you see Montpellier
broom occurnng where it doesn’t belong. The earlier
this weed 15 controlled the better the results!

Contact Lee Fonganing on 977] 7038

Environmental Weeds: Eastern Plains and Hills
Region

Pub: Wooroloo Braok LCDC

Cose: FREE {inglusive of postage) to the first 50
Western Wildlife readers! Otherwise distribution is
normally restricted to those m the local area.

For & copy please e-mail Janetie Huston at
peakpotiivianet.net.au

The Waoroloo Brook LCDC has been volunteering
in Landcare since 1989 and has coordinated the
planting of aver 300,000 seedhings in the Wooroloo
Brook Catchment arca, The Commattee is made up of
community, volunieers. local government and State
government representatives. Their publication is a
useful handbook of the myjor environmental weeds of
the Eastern Plains and Hills region.

Themroductionprovidesadefinitionofenvironmental
weeds and briefly explains some of their detrimental
impacts. General weed management practices are
outlined inthe first section, noting the factorsto consider
when undertaking weed control, as well as general
methods for both physical and chemical control.

The remainder of the publication has been broken
into chapters on *Grasses”, “Bulbs, Conms and Tubers’,
‘Herbs and Rushes™ and *Shrubs and Trees’. These
chapters focus on specific weeds and their origin.
habitat, wentification, reproduction and management,
Thisinformation s provided in easv-to-read point form,
and phatographs of many of the weeds can be found at
the end of cach chapter.

This publication provides an excellent resource for
community groups undértaking weed management
within the Hills region and beyond. It is normally
avatlable at no cost to those living in the area, and we
would like to thank the Wooroloo Brook LCDC for
extending this offer 1w the first 30 Western Wildlife
eaders who contact the group.

Anrhea Jones

cemtined front pase 12

tor 24 h. When you are sure that the Malleefowl have
accepted the hide (1. they have returned and worked
the mound during your absence) then it is ready for use.
If not, move the hide further back or remove altogether
Adwavs enter and leave the hide from the same direction
{away from the mound), After erecting the hide do not
approach the mound. When using the hide be as quiet
as passible (no talking) and make as little movement
a5 possible. You will need to take a camping chair.
bimoculars. can of fly spray and a couple of safety pins
( for adjusting the viewing slit),

The best time to watch MalleeTowl is i the zarly
momming when the male will usually (but not always)
openthe mound to check thetlemperature. [fvouare lucky
you may see the female also. You may see the male put
his head down between his legs and “boom™ from the
mound. And if you're very, very patient and very, very
guiet, you may even see the female lay.

D Lesley Brooker (s a (retired) zaofogist with CSTRO,
She can be comtacted o
LesMikeBrookerihigpond . com
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Should tadpoles be moved when the pond

dries up?

Alison Daley

The April 2004 issue of *Western
wildlife” had an interesting article
on the Wesiern Spotted Frog [by
Robert Davis — Fol | which ocours
in this area. (In September 1990,
Stephen Davies collected one in a
pit trap on our farm.)

Thie article mentions the problem
of *earlvpond drving’. Occasionally
| come across tadpoles strupgling (o
survive in the last muddy dregs of'a
pool. | rescue as many as possible
and transfer them to the nearest
dam with water, which can be up to
4 km away. The temperature of the
dam is lower than that in the drying
pool, 1s this a problem? Is there a
risk of transferring diseuse? Are
the tadpoles being transferred to an
unsuitable habitat? [ cannot wdentily
which species are invalved.

Perhaps Robert Davis could
provide some advice on the best
way 1o re-locate tadpoles. or is
it a futile exercise carried out by
someone who has not completely
lost that childhood fascination with
tadpoles!

Camment

I was unable to contact Dr
Robert Davis, but I spoke with Brad
Maryan (Herpetology. Depariment
of Terrestnal Veriebrates, Museumn
of Natural Science) regarding your

Rita Watkins has been studying birds on the family
farm “Payneham Vale” at Frankland for many vears. She
wrote about her work in Western Wildlife
when she emphasised how valuable tree belts were for

bath foraging and breeding birds,

Rita hasupdated and expanded on herobservationsin
a recent edition of the “Western Australian Namuralist™,

queries. Brad noted that there has
been little research in Westemn
Australia regarding tadpoles. He
was unaware of anv evidence of
tadpoles being affected by changes
in water temperature, but suggested
that, like other animals, they may
suffer some effects from “shoek’.
With regard 1o diseases, miven that
you are only moving them within
vourown property and atthe tadpole
stage, thensk ol ransferring disease
wimld be low, Whether the frogs
are heing transferred to suitable
habitat is a difficult question, a large
component of which relates to what
glse is living in the dam in the way
ol predators and competition. ltmay
also be valuable to consider notonly
the impacts on the tadpoles being
moved. but also on other species
living in the dam.

Brad noted that frogs have very
rapid life cycles inorder to make the
most of suitable climatic conditions
c.g. there are frogs that hive n the
desert where they may not get rain
for vears! In theory, the strongest
survive and the species adapt. So.
althoughthe negative impactsof you
moving frogs between water bodies
within your own property may be
low, it may not be the best for those
frogs in the long-term. - £d

Birds in tree belts

Derel Hare. now refired but
formerly farming ar Piagaring.
writes:

We used to take in and cater for
B&B puests through the “farmstay”’
scheme. About hall of our guests
were from overseas, and | used w
tuke them around the farm including
thereserve. [ must tell voua funny
story, Sometimes a violent wind
ar willv-willy will mp off a branch
from 4 tree and the branch can get
caught 1n the fork of another tree.
This, of course, is an ideal platform
for wedgetailed eagles to build their
nest.  When T explained how the
cagles buill their nests. one of the
tourists said “They must be strong
to carry that big fog!™

*Dhyes,” Ireplied. “1'think they
must have had an cagle each end to
carry that onel™

Anyvoneelse goranytall stovies?!

—Fd,

She gives details ofthe birdsand theirusage ol individual

2/2. April 1995,

Af Ly

tree species, including changes as the trees mature.
Anyone interested in the biodiversity value of landcare
revegetation will enjoy this article,

Ref: Watkins, R, 2004. Bird usage of planted meebelts
on farmland at Frankland, Western Australia. Weslern
Australian Naturalist 24: 179-194
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I saw anamazing thing in January,
I was working in my big shed on the
back block and at about4.30pmarco
came bounding down the firebreak on
the adjoining property being pursued
by a fox.

It was chased into the corner
of two fences and was desperately
trying to jump over and escape. The
fox savaged the comered roo until
it collapsed and then it sat an its
haunches about 3 metres away and
watched theroo, which lay motionless
inapitiful heap. | frantically searched
for the keys to my gun cabinet and
after about 3 minutes unlocking
the cabinet and the amime cabinet
| Ioaded up and ook sim with my
single shot 22,

The fox heard me and repositioned
11s bady behind 4 strainer post with
11s head poking out looking my way.
Suchasmall target!! [t was about 170
metres away so my ritle was not up
ta it but the shot kicked up some dust
aboutametre in front. [tjumped away
and sat in the open so that T could get
asecond shot, then ittook off, The fox
wasadark red colour (similartoa red
cloud kelpiecolour). Is it possible that
a kelpie may have mated with a fox?
I think it may have been the fox we
saw fleetingly when walking on the
ridge area during the LEW revisil. |
have also seen it down in the oré¢hard
and am concerned as [ now have
nime Suffolk ewes and five lambs in
the fromt paddocks. What can ['do to
obiam some bait or have someone
biait or wrap the emrant fox!

Theroo wasabout 3 yearsold and
adoeand asithad no obwvious injuries
(somz blood trom the nostrils) I tried
1o help it stand up. It had no balance
and just Kept falling over. Later some
other reos came close to join it but
eventually they moved off and the
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Pesky fox

John Lambie

roo died. Is 1t common for foxes ta
bring down middle size roos!?

This story has some very
fnteresting observations that made

Jor some fascinating discussion
aroimd the office and a couple-of

different explanatory theories

Fram Penny Hussey, ctrrvently
Coordinaror of Bushland Benefits:

"This is a very interesting event
that you witnessed, and it does sound
surprising. It is much more likely
for the fox 1o take a young joey,
which is fiol uncommeon - you are
aware that the mothers throw them
out of the pouch as they make their
own escape?

Another mteresting fact is that
when toos get stressed, they make
an enzvme which digests protein,
effectively, they can canabalise
their own muscles to get energy

The same thing happens to long
distance runners - do you remember
the person who collapsed as she
was entering the stadium at the
Montreal Olvmpics? Itisthis factor
which dictates that roos for meat
must be killed instantly, or the meal
spoils.”

{alse asked Cheistine Freegard,
a Technical Officer with Western
Shield;

"My first thought is that maybe
the kangaroo had becn hit by a car
and sustained internal injuries, hence
the bleeding from the nose. and was
therefore less able to escape the
fox anack. T thiok it would be veéry
rare Tor a fox to successfully bring
down even a medium sized healthy
kangaroo. A fox of course, wouldn™t
pass an opportunity 1f a roo were

caught by surprise, injured, caught
ina fence etc.”

With regard o the guestion of
whether it is passible that a kelpie
may fave mated with a fox, { spoke
with Peter Ovell, the Western Shield
Zoologis,

Peter indicated that the fox
( Vidpes vulpes) and the domesuc
deg { Canis familiaris) are different
species and have different numbers
af chromosomes, and that as such
interhreeding between the two i3
probably not possible,

Seel advice from the Animal
Pest Secrion at the Depariment af
Agpicufnre ((08) 9366 2301 as o
the recommended methods of fox
control for vour particular location
and conditions. An Agriculture
Protecrion Officer may be able (o
visit your property and provide
specific advice, It i possibile that
hufﬂug mayv net be considered an
appropriate method of convol in
vourarea, - Ed

Did you
bnow?

Why geckos are able 1o
grow new @ls without the
fluid retention and swelling
associated with human
surgery? It seems they have
a special protein growth
factor which enables them
to regenerate their [vmphatic
svstems. Medical researchers
archopingto develop asmmilar
produet for humans.
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NEW BOOKS

Geology of Western Australia’s
National Parks: geology for
evervone

Peter Lane

Pub: Peter Lane

Cost: $29.95

Peter Lane worked asa geclogist
in the otl exploration industry in
Papua New Cuinea. Canada and
Australia and has lived in Margarct
River for the last 18 wvears, He is
heavily commited toenvironmenlal
jssues and has self-published this
reference book.

Meauthordescribesthe work as
a ‘helicopter view ofthe geological
setting of our national parks. He
aims to explain in plain terms
hiow the geology came about and
encourage the reader to ask, “just
howe did that get there?” The result
is a very readable aceount of the
geoloey of our national parks and
their contextual setting.

The preface provides a broad
seological backaround, consudering
in simple terms the birth of the
Universe. the evolution ot'the Earth
and the break-upof Gondwana, The
& chapters. “The Darling Faull”,
“The South-West”, “The South
Coast’, "Perth (o Shark Bay ' “The
Pilbara and Morthermn Gascovne’
and ‘The Kimberley', provide a
brief geolozcal background o each
region and consider each National
Park in this conmtext. It explores
the geology of 60 national parks,
incloding Leeuwin-Naturaliste,
D" Entrecasteaux, Lesueur, Karijini
and Purnululu. The charactenstics
of each region are clearly depicted
through the combination of hand
drawn illusirations, photographs
and satellite imagery.

This publication would be a
valuable reference foranyone keen

to enhance their understanding of our
National Parks and the geology in
whichthese ecosystems are founded.
Available from select bookshops
and CALM.

Anthea Jones

Guide to Native Grasses in the
Perth Hills, 2nd Edition

Lina Bell

Pub. Uny Bell, Mundaring.

Cost: 513 — postage. 53 pages.
Contact Una Bell on Phifax (08)
9205 166K

The second edition of this book
hasbeen updated to include 36 nabve
arasses that grow in the Perth Hills.
It continues the simple format used
in the First Edinon of recognition
of native grasscs by the use of life-
sized black and white photocopies
of specimens. Noteson each spectes
include a full descmiption, area of
pocurrence and growth habits. This
is not a kev to identification, but
simply aids recognition at & basic
level and further assistance should be
abitained ityou are having difficulty,
with identification.

Native grasses in the Perth
Region

Una Bell

Pub. Una Bell. Mundaning.

Cost: $30 + postaze. 195 pages.
C'ontact Una Bell on Phifax (08}
0205 1668

(irasses have been a major part
of agriculture since the dawn of
civilization. but exotic grasses have
had a lot of bad press in recent years
duetotheirinvasiveness inbushland
and the huge weed problems
they can cause. However, there
are many native grasses that are

usefiil for stock feed, rehabilitating
degraded areas. and landscape
gardenming. Conseguently, itisvery
important to be able to recognise
the difference between a weedy
arass and a native grass before
undertaking weed control.  This
book is a comprehensive guide o
recognition of the native grasses of
the Perth Region.

The area of study 15 defined
das 4 100 km radius from Perth
and includes off-shore islands.
Swan coastal plain, Gingin Scarp,
Dandaragan Plateau, Darling Scarp
and Darhing Plateau. Description
starts al the basic level with*Whatis
a{irass? and details characteristics
olthevaripus parts ot the leaves and
Aowers. Thebhook deseribesannual,
perennial, tropical and temperate
grasses and the subfamilies. tribes
and gencra. To idenufy a prass
vou nieed an inflorescence or seed-
head, then place it in a genus by
looking through the black and

white life-sized photocopies of

grass specimens in the Guide to
Mative Grass Genera, When you
have placed the grass in a genus:
proceed to the specimen section

which includes photocopies of

specimensand enlarged drawingsto
aid identification. Some grasses can
e difficult to identily so vou may
need 1o seek professional help.
Thisbook would beaninvaluable
resource for community groups or
landowners whowant to identify and
become familiar with the grasses on
land in their care. On the surface
native grasses could be descrbed
as rather bland. but delve into their
delicate features and you may find
them rather interesting in their own
way!
Claire Hall
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