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andoo (Etrcalyptls *andoo) is
one of several pronrinent tree

species under severe stress in south-
western Australia. Others include
tuart (E. gonphocephala), flooded
gum (E. lrdis) and nrarri (Corynrbia

calophylla). These cases of decline
may have common car:ses. There
have been several changes in the
environment, varying from widespread
clearing and related efects on local
climate and hydrology, to impacts of
fire management, commercial use
of ecosystems, spread of introduced
animals and the prcsence of pollutants
and agrochemicals. Also, in the south-
west, rainfall has been declining for two
to three decades. Given the significance
ofwater in this region. any reducrion is
likely to have a considerable impact on
ecosystems.lt may not be a coincidence
that trees like wandoo, which
dominate the ecosystens they occu!
in, are the first species that are affected.

Wandoo's ecological value
Wandoo is endemic to Westerl

Australia and provides an in-rportant
habitat for wildlife. lt is regarded as a
keystone species for an entire ecosystenl

type. A myriad of insects and other
invertebrates inhabit the trees' bark and
foliage, attracting insectivorous birds.
Flowers produce abundant nectar, a
source of food for birds and insects.
Many animal species such as the red-
tailed phascogale, brushtail posstrm,
several bat species and a variery of
birds including the rufous ftee creeper,
regent parot, carnaby's cockatoo and
barn owl use hollows in the branchcs
and the trunk oftrees. Hollow logs on
the ground provide homes for numbats,
chuditch, echidnas, carpet pythons,
Gould's monitors, western bearded
dragons and other reptile species.

However, extensive clearing
for agriculture has diminished and
fragmented the distribution of wandoo,
leading to a severe loss of habitat for
wildlife. This is seen in the dramatic
reduction in the number of available
nesting and feeding crees for species
such as Carnabyt cockatoo. Remaining
nesting and feeding arcas are threatened
by saliniry, waterlogging, gmzing,
Grewood collection and changes in fire
management. The long-term survival
of species such as Carnaby's cockatoo
is closely linked to the survival of its
habitat and the retention ofnesting and
feeding trees such as wandoo.

What is wandoo crown
decline?

Wandoo crown decline is
characterised by browning and the
death of portions of the upper and
outer foliage of the tree, a symptom
known as 'flagging'. Epicornic shoots
(new foliage) sprout along the trunk
and lower limbs to replace the dead
twigs and foliage. But this growth may
also die, resulting in progressive loss
of the tree crown and sometines the
death of the tree. The decline process
can eventually stabilise and the tree may
recover as epicormic growth replaces
the lost canopy. Wandoo crown decline
has been observed in nany areas across
wandoo's natunl range since the mid
1980s.

ln contrast, healthy wandoo trees
have well-developed crowns, abundant
blossoms and clean trunks. lntact
wandoo woodlands comprise large, old
trees with scattered clumps of younger
tlees where regeneration has occurred
on ashbeds ftom frres. The woodlands
support a healthy and diverse associated
flora and fauna conl'nuniry

Previous page
Maln Wandoo woodland.
Photo - David Bettini

Abovs Wandoo flowers and buds.
Photo - Jiri Lochman

Left Carnaby's cockatoos use wandoo
hollows to nest.
Photo - Birds Australia
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new pest arrives in the woodland, but

becruse the resist ince of the Lrce: is

weakened. Evidence is accr.rmr.rlating

that pest and disease organisms have

a key role in the damage observed
in wandoo crowns. Accumte and

con lp reheos i ve  i r f o r r r r r i on  i s

i lnportant in understanding decl ine
syndronres, such as where and when

crown decline is occurring.

Based on our current knowledge

of decl ining rainfal l  and on the

visible syrnptoms of crown decline
(flagging), the research is now focusing

on cl:rr iFying the interrelat ionrhrps

between chanqes in the environment,

and the presence and impacts ofinsects

and fungi.

Wandoo's water requirements
We know that trces need water

and, therefore, wheie rain is the only

source of water, a reduction in rainfall
nust have some consequences for tree

vigour and health. But why would

this have a greater impact on wandoo

than on other species-wouldnt this
apply to all trees? Could it be possible

that wandoo suffe$ n1orc than other

trces that grow in the sane region,

or even in the sarne woodland? Ncw
rtrrdie\ carr icd ouc by The Universiry

of Western Australia's (UWA) School
of Plant ISiology provide insight

into how trees experience droughc

in their environrnent and what the

conseqlreuces of drought might be.

State-ott)rc--artequipnentisusedto

neasure the amount of water flowing

through vesscls in the sapwood, frorr

che roots to thc crowr.. I  hrc f low is

driven by suction, created by transpiring
leaves. The l'nore water a leaf loses and

the less it h replenished by watcr fron'r
the rcots, tlle stronger the suction

becorres. The stronger the suction, the
easier it is [o nccess watcr fronl rclative]v

Above left Wandoo and powderbark
(E, accedens) can occur together and
have very similar appearance and
ecology.
Photo - Liz Manning

Left Wandoo stands out with its
mottled bark.
Photo - Hans Lambers
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Above Ryan Hooper from UWA installs
insect traps in the canopy of a wandoo
tree
Photo - Heather Monteiro

Top ght Scientists use probes to
measure the flow of sap in trees.
Photo - Pieter Poot

Rlght Type 1 borer (larvae) burrowing
beneath the branch surface,
Photo - Ryan Hooper

Insects and fungi damage
A research project being conducted

by UWA\ School of Earth and

Geographical Sciences addresses the

hypothesis that insects and pathogens

have become ntorc prevalent and

damaging in recent years, due !o

changes in cl imate and subsequent

alterations to landscape and site factors.

Trees exarnined by UWA researchers

showed that dying branches are

invariably associated rvith damage by

wood-boring insects and decay-causing

fungi. The borer burrows beneath

rhe branch surf:ce. fornring gal leries

within the branch tissue. It appears that

the borers do not themselves causc

enough damage to explain branch

death, but their tunnelling provides

the fungi with access to the wood.

The fLrngi cause dccry ( lcr ions) in

the branch t issue surrounding

the corridor. These lesions resemble

a narrow scar meandering down rhe
length of the branch that follows the
borer corridors beneath the surfacc.
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The fungi decompose the wood to
such rn cxtent thrr i t  losrs irs c:rplciry
to supply the foliage with water, xnd
leaves dry or.rt and bleach, causing
the typical flagging-isolated br:rnches
with dead foliage among seemingly
healthy foliage. Most of the observed
damage to date has been attributed
to a specif ic insect known as'Type 1
borer' .  r ,r  hiclr is r lrorrght to be r nJrivc
jewel beetle.

Although the Gw years of research
hlve produced some important
clues about wandoo crown decline,
considerably rnore work needs to
be done before the causes and the
solutions to the problem are identified

and understood. Research at UWA
will increasingly focus on the complex
interactions between environmental
change and the threats posed by insects
and fungi.

Evidence of a changing
environment

Understanding the decline of
wandoo could be considered a tcsr.
case of our ability to comprehend
the complex in,pact of environmenml
changes, and in particular climate
change. The south-west of Australia
harbours a very important part of the
worldt species diversity, and climate
nrodels predict that this region will
be subject to sr.rbstantial change. This
poses sorne big questions. Will planrs
and animalsjust tolerate these changes?
Will their lrcrlt lr suffcr? Will rh,:ir

populations migrate to more favourable
places, i f  there are any? Wbat rvi l l

happen co irnportant ecologic:r l
interactions, such as pol l ination, seed

dispersal and pest control rvhcn plant

and aninral conrnlunit ies change?

Shifts in species inreractions nray have

corlscqueDces that rvc arc not yet able
ro prtdiec. Cottscrv.rr iort bi. ' l . rgi ' ts irr

thc' Stare are facing this chal lenge
:rnd increasing their res€arch cffort to

safeguard WAi biodiversiry

Erik Veneklaas is a Senior Lecturer in
The University ol Western Australia's
(UWA's) School of Plant Biology.
He has been a member of the Wandoo
Recovery Group s nce its inception,
and init iated and supervises UWA
research on the impact of drought on
wandoo. Erik can be contacted on
(08) 6488 3584 or by email
(evenekla@cyllene.uwa.edu.au).

Liz Manning is the Executive OJficer
ot the Wandoo Recovery Group. She
can be contacted on 0421 441 482 ol
by email (l izmanning@bigpond,com).

The authors wouid l ike to thank Pieter
Poot and Peter White for their input
into this article.
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