


n Western Australia, the term dieback'
generally refers to the devastating

disease of many native plants, caused
by the root-rotting slime mould
Ph7tophthora cinnamomi. But lhere are
other diseases of trees, caused by a variety
of living organisms or environmental
factors, that also cause tree crowns to die
back. A little-known and only recently
described disease, Mundulla Yellows, has
the potential to seriously affect a number
of our native plant species, as well as
revegetation plantings on farms and
possibly some eucalypt plantations.
Mundulla Yellows is a progressive slow
dieback and yellowing disease of many
varieties of eucalypts, now suspected of
being caused by a viruslike agent. It has
been reported in trees of all ages. Once
symptoms appear, the affected trees do
not recover, and die within a few years.

Research is in progress to identifo
the cause of Mundulla Yellows, to
develop a rapid diagnostic test, and to
determine its distribution and how it is
spread, so that strat€gies can be
developed to manage the disease.

WHERE IS IT?
Mundulla Yellows was first reported

in the late 1970s in the south-east of
South Australia, by bee keeper Ceoff
Cotton. There is evidence that the
disease also occurs in other States,
including Western Australia, but typical
Mundulla Yellows symptoms have not
been reported outside Australia. ln
South Australia, Mundulla Yellows is
present in scattered sites throughout an
area estimated to exceed 25,000 square
kilometres-and it is spreading! Many
of the sites show high incidence of the
disease.

Mundulla Yellows is named after the
town ofMundulla in South Australia (see
box). lts symptoms have been observed
in a wide range of eucalypts growing in
modified landscapes, as well as in
remnant natural vegetation. Sheoaks
(the Allocasuarina spp.), banksias
(Banksia spp.\ and wattles (Amcia spp.)
show similar symptoms, which suggestJ
that the disease may not be confined to
eucalypts. Mundulla Yellows has so far
been observed mainly in sites that have
undergone signifi cant disturbance, such
as farmland, roadsides and urban parks.
Howevet it has been seen occasionally in
natural foyest in eastern Australia.
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I Preaious page
I Main: Alarrah leafshowing interveinal
I yellowing-a sympton of Mundulla
Yellows.
Photo - Mike stukely
1ns?t Salmon gum with medium stage
Mundulla Yellows syrnptoms on a roadside
in the WA Wheatbelt.
Photo -Allan Wills

The first sightings of Mundulla
Yellows in WA were made by Frank
Podger (see box). Recent surveys by the
Department of Conservation and Land
Management in WA have located
additional species with Mundulla
Yellows symptoms. They include river
red,gum (Eucalgptus camaldulensis)
and lemon-scented gsm (Corgmbia

citriodora)-both of which are
cultivated-as well as the WA natives
salmon gum lE. salmonophloia) and
York gum lE. Ioxophleba\. Affecled
trees occur in a scattered distribution,
and mostly in coastal areas, although
Mundulla Yellows symptoms have been

I Aboue: A jarrah lEucabptus marginata)
I showing medium to late stage Mundulla
I Y€llows symptoms, in a Perth suburban
park. Dead branches can be seen at the
top, whil€ the dense epicormic shoots that
have sprouted lower down are clearly
yellow. Only a small amount of green
foliage remains. The other nearby
eucalypts still appear healthy.
Photo - Mike Stukely

observed as far inland as York, Wlliams
and Boyup Brook. In the Perth area,
sheoak also appear to be affected by
Mundulla Yellows. The declines of
wandoo (d. uandool and flooded gum
(,0. rudrb) in the Wheatbelt and of tuart
(E. gomphocephala) south of Perth do
not, howevet appear to be associated
with Mundulla Yellows.

AN ENVIRONMENTAL
CONCERN

The origin of Mundulla Yellows is
unknown. Is Mundulla Yellows an
exotic disease that has only recently
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phytoplasmas are knotln to infect
plants. Phytoplasmas and viroids do not
vary much in their structure, but
viruses can be very diverse. They can
vary in the structure and biochemical
properties of their genome (consisting

of nucleic acids, i.e. DNA or RNA). and
the  compns i i ion ,  shapc  anLJ  s ize  o f  the i r
par t i c les  (cons is t ing  o f  p ro te ins) .

Consequently, there is a vast range of

lo len t ia l  c rn t l i r l l l es  fo r  th is
inv€stigation.

Obligate intracellular plant pathogens

cannot spread independently, but need
either biological vectors or mechanical
means of transmission. Sap-sucking
insects, nematodes, fungi, pollen, seed
and plant sap carried on tools are
examples identif ied in the past as
possible modes of spread.

BREAKTHROUGH
Thanks to advances in biotechnology,

there is a range of methods available for
tes t ing  whether  such a  fa thoAen is
responsible for Mundulla Yellows.
Tissue samples from normal eucalypts
were compared rvith those affected by
Mundulla Yellows using different
means.

Karen Gibb  and Nured in  Hab i l i

carried out tests that detected
phytoplasmas in eucalypts; however,
they were found with similar frequency
in Mundulla Yellows-affected trees and
healthy trees, so did not appear to be a
cause of Mundulla Yellou,s. Virus-like
particles could be observed occasionally
in leaf t issue by means of electron
microscopy, but their role as a cause
could not be confirmed by this method.

I leFlr DirbJck, leri distortion und
l stuntinf symptoms in J river reJAum
I se<rll ing in the glusshousE irftcr bJrk
patch grafting, r! ith normal seedlings
behind.
I 'hoto Dagmar Hanold

As no viruses or viroids of eucalypts
had previously been characterised, a
molecu la r  Ies l  fo r  v i rus . l i ke  Jgen ls  in
eucalypt t issue first had to be developed
to test Mundulla Yellows-affected trees.
Purif ied leaf extracts would be expected
to comprise both general background'
components from the host plant s cells
and additional unusual components
from pathogens if they were present.
A breakthrough was made \\rrth
this approach. Unusual nucleic acids
(MY-RNAs) were found in Mundulla
Yellows-affected river redgums (r.

camaltlulensisl in the south-east of
South Australia. Indications from the
size and biochemical characteristics of
these nucleic acids pointed to a possibl€

association urith a virus or viroid.
MY-RNAS \\'ere detected in the leaf

tissue of affected trees in South
Australia before symptoms developed.
This suggests that MY-RNAs are more
likely to be associated with a cause
rather than an effect of the disease. It
also indicates that there may be a
significant Iag period beh\,een infection
and appearance of disease symptoms.
MY-RNAs have been de tec teJ  in
trees within revegetation sites and
plantations less than a year after they
were planted into areas previously
without Mundulla Yellows. They have
also been found in nursery-grown
seed l ings  in  the  g lasshouse.  Th is
sugg€sts that the widely used practrce

of raising seedlings in one area for
planting elsewhere may carry a risk of
spreading Mundulla Yellows.

SURVEY
A survey conducted in the southern

Australian states in 2000-2001 detected
MY-RNAS in more than 30 species of
eucalypts, as rvell as in sheoaks and
bottlebrushes (Callistemon spp.), at a
number of locations. However, it
appears that symptoms may vary,
perhaps due to environmental or host
factors, or possibly variations in the MY-
RNAs. [n samples taken from trees with
Mundulla Yellows symptoms in Western

0 $ -

ffi"o*.,' siter {rom which samples were collected during the 200(F2OO.| survey
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