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Summary In May 2003, a rust fungus, now tenta-
tively referred to as Uromyces pisi-sativi, was found
for the first time in Australia on Scotch broom (Cytisus
scoparius) plants at four sites in Canberra, ACT. The
rust was subsequently detected in January 2005 in a
broom sample collected in the Cleland Conservation
Park area, Mount Lofty in SA. Surveys in that region
and at Barrington Tops in NSW confirmed the pres-
ence of this rust over a broader range than originally
thought. In March 2005, the national Consultative
Committee on Emergency Plant Pests ruled that broom
rust was too widespread to be eradicated or contained.
Subsequent surveys between April 2005 and March
2006, in the Beechworth area, Dandenong Ranges and
Alpine National Park in Victoria, and in the Braidwood
region in NSW confirmed its widespread distribution.
The introduction pathway of this rust fungus to Aus-
tralia remains a mystery.

Keywords Disease incursion, biological control,
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INTRODUCTION
Scotch broom (Cytisus scoparius (L.) Link; Fabaceae)
is an erect shrub native to Europe, from western Eu-
rope to west central Ukraine (Hosking et al. 1998).
It was intentionally introduced into Australia in the
early 1800s as an ornamental and hedge plant. Since
its introduction, Scotch broom has invaded cool cli-
mate and high rainfall areas of Victoria, New South
Wales (NSW), Tasmania and South Australia (SA).
In Victoria, the most important infestations are in the
Alpine National Park, Mount Macedon area, Central
Highlands and Dandenong Ranges. In 1980 broom
infestations accounted for more than 150,000 ha in that
state alone (Lane e al. 1980). Infestations in NSW oc-
cur in the Northern, Central and Southern Tablelands,
with the largest infestations (10,000 ha) at Barrington
Tops (Waterhouse 1988). In Tasmania, most of the

infestations are in the west coast region where about
33,000 ha is infested (Hosking et al. 1998). Scotch
broom is common in the Mount Lofty Ranges of SA,
with nearly 4000 ha invaded (Hosking et al. 1998).

Since the early 1990s, Scotch broom has been a
target for biological control in Australia. The broom
twig-mining moth, Leucoptera spartifoliella Hiibner
was released in 1993, the broom psyllid, Arytainilla
spartiophila (Forster) in 1994 and the broom seed pod
beetle Bruchidius villosus Fabricius in 1995 (Syrett
et al. 1999). Syrett et al. (1999) identified several
other species of natural enemies in the native range,
including the broom rust, with potential for biologi-
cal control. The name of this rust fungus is currently
listed as Uromyces pisi-sativi (Pers.) Liro in Index
Fungorum, the world database of fungal names (Anon.
n.d.), butis listed as Uromyces laburni (DC.) G.H.Otth
in the fungal database of the Systematic Botany and
Mycology Laboratory, United States Department of
Agriculture (USDA) (Farr ef al. n.d.). Both databases
list Uromyces genistae-tinctoriae (Pers.) Fuckel ex
G.Winter as synonym.

An investigation to determine the potential of
the broom rust for biological control was undertaken
at the CSIRO European Laboratory in France in late
1990s after it was found in southern France infect-
ing stems and causing branch dieback (Morin et al.
2000). Preliminary host-specificity tests, involving
key species closely-related to Scotch broom, showed
that tagasaste (tree lucerne, Chamaecytisus palmensis
(H.Christ) FA.Bisby & K.W.Nicholls = C. proliferus
L.f.), a fodder species used in Western Australia, was
highly susceptible to the rust (Morin et al. 2000).
Based on this result, importation of this rust for clas-
sical biological control of Scotch broom in Australia
was ruled out.

In May 2003, the broom rust was detected for
the first time in Australia on Scotch broom plants in
Canberra, ACT. In this paper we present results from
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the initial delimitating survey conducted in the weeks
following this discovery as well as subsequent surveys
undertaken between January 2005 and March 2006 in
NSW, South Australia and Victoria.

MATERIALS AND METHODS
Delimiting survey — Canberra Within a fortnight
of the discovery of broom rust at the Black Mountain
CSIRO site on 5 May 2003, 16 teams of two people
were put together to survey the immediate area (2.5
km) surrounding this first sighting, an exercise that
took almost two days. Survey teams were provided
with a fact sheet comprising photos of rust symptoms
and information on how to distinguish Scotch broom
from ornamental Genista species, close relatives
widely planted in gardens. Each team was allocated a
specific area and was requested to locate and inspect
all Scotch broom plants on public land and in pri-
vate gardens. Specimens of plants with definite rust
symptoms or suspicious brown spots were collected
following a set protocol. All specimens brought back
to the laboratory were examined under a dissecting
microscope to confirm presence of rust.

Two fungal taxonomists independently performed
amorphological examination of rust specimens to con-
firm identity. Staff at CSIRO also sequenced a portion
of the nuclear ribosomal genome (ITS 1, 5.8S rDNA
and ITS 2) (Gardes and Bruns 1993) for each accession
of the rust found during the survey in order to confirm
identification based on morphological characters.

Subsequent surveys in other States Following
detection of the rust in January 2005 at the Cleland
Conservation Park area, Mt Lofty Range, 13 km
north-east of Adelaide, South Australia, surveys were
undertaken at 15 other sites in that region (Table 1).
It took one person between 0.1 to 1.5 hours to inspect
each site, with size varying from 0.1 to 2 ha.

Additional surveys were also carried out in other
States to determine extent of rust distribution (Table
1). In NSW, the Scotch broom infestation at Barrington
Tops was surveyed in February 2005 and again in Feb-
ruary 2006. Nineteen 20 m long line transects about 1
km apart and scattered throughout the infestation were
surveyed. Three broom-infested sites (approximately
3 ha) along the Shoalhaven River south of Braidwood
were also surveyed by one person for 5 h for presence
of rust in March 2006.

In Victoria, seven Scotch broom sites in the
Beechworth and the Dandenong Ranges areas were
surveyed in April 2005. At each site, about 1 ha was
inspected and inspection time averaged three man
hours. Additional surveys in Victoria were also carried
out in October 2005 at six sites in the Alpine National
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Park, north of Omeo. At each site the area inspected
was at least 0.1 ha and the minimum time spent was
one man hour.

RESULTS

Identification of broom rust in Canberra The
two fungal taxonomists who examined the rust found
on Scotch broom in Canberra agreed that it was an
exotic Uromyces sp. morphologically correspond-
ing to the rust occurring on C. scoparius in Europe.
They settled however, on two different names for it:
U. laburni and U. genistae-tinctoriae f. sp. scoparii.
Sequence data showed that there was up to 2.6% dif-
ference between rust accessions occurring at different
sites in Canberra (GenBank accession numbers for
clones sequenced: DQ521576-DQ521592). Align-
ment with ITS sequence data for other Uromyces spp.
found in GenBank revealed that Canberra accessions
were closely related to Uromyces punctatus J.Schrot
(another synonym for U. pisi-sativi) from the hosts
Euphorbia cyparissias L. (AF180163) and Astragalus
glycyphyllus L. (AF180156), followed by Uromyces
laburni t. sp. genistae-tinctoriae from Genista tincto-
ria L. (AF180155).

Rust symptoms Symptoms of broom rust observed
during field surveys were mostly in the form of
uredinia on leaves and stems. Small telia were also
detected in one sample collected in Canberra. Rust
infection on stems often appeared as dark brown
lesions, with spores found within the plant tissue.
Symptoms were mostly observed on mature plants,
where large branches appeared to have died as a
result of rust infection. Severe disease symptoms on
seedlings were observed at Barrington Tops, but no
surveys specifically targeting this life stage have yet
been conducted at other sites.

Canberra delimiting survey Broom rust was discov-
ered at four of the 61 sites inspected in Canberra: Black
Mountain CSIRO site (35.276°S, 149.113°E), corner
of Masson and Froggatt Streets (35.269°S, 149.119°E;
DPI Queensland herbarium accession number BRIP
39859a), Christian Chinese Church on Dryandra Street
(35.264°S, 149.112°E), and near the Master Builders
Association of ACT building on Northbourne Avenue
(35.259°S, 149.132°E). The Office of the Chief Plant
Protection Officer (OCPPO) in collaboration with the
ACT government initiated an emergency response im-
mediately after completion of the survey to destroy all
broom plants harbouring the rust.

Surveys in SA, NSW and Victoria The broom rust
was found at all six sites inspected near Adelaide,



in January and February 2005 and at nine of the ten
inspected sites in March 2006 (Table 1).

In February 2005, it was also detected on Scotch
broom plants in seven of the 19 permanent transects
surveyed at Barrington Tops. A year later it was found
inall 19 transects. An additional NSW survey along the
Shoalhaven River in March 2006 confirmed presence
of the rust at all of the three sites visited. Victorian
surveys conducted in April and October 2005 revealed
that the rust was widely distributed, occurring at eight
of the 13 sites inspected.

The altitude of Scotch broom populations where
rust was detected ranged from 96 m at the Cleland
Conservation Park, Mount Lofty to 1575 m at Bar-
rington Tops.

DISCUSSION

Since its discovery in the ACT in May 2003, the broom
rust has been found in areas of SA, NSW and Victoria
scattered throughout the range of Scotch broom in
mainland Australia. At this stage no surveys have been
conducted in Tasmania and it is not known if the rust
is present in that state. In March 2005, soon after the
rust was detected in South Australia and at the Bar-
rington Tops, the national Consultative Committee on
Emergency Plant Pests, which is led by the OCPPO
and involves representatives from all States and Ter-
ritories, ruled that broom rust was too widespread to
be eradicated or contained.

A comprehensive molecular phylogenetic study
combined with a morphological examination of speci-
mens is required to resolve the taxonomic confusion
surrounding broom rust and its putative relatives found
on a wide range of Fabaceae hosts. Cross-inoculation
experiments would also be needed to demonstrate
extent of their host-range.

If the first record of broom rust in Canberra cor-
responds to the initial point of entry into Australia, then
the rust has spread in less than two years over distances
of up to 950 km to the west into South Australia, 450
km to the south-west in Victoria and 430 km to the
north-east to reach Barrington Tops. However, it can-
not be ruled out that the rust may have already been
present at low levels across the range of Scotch broom
by the time it was first detected in Canberra.

The origin of broom rust and how it was intro-
duced to Australia remains a mystery. The incursion
was first thought to be linked with a breach of proto-
cols that occurred in early 2003 in the CSIRO Con-
tainment Facility in Canberra, following importation
in September 2002 of new European material infested
with the broom gall mite, Aceria genistae Nalepa (a
potential biological control for Scotch broom). It was
speculated that the rust could have been inadvertently
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Table 1. Inspected Scotch broom sites between Feb-
ruary 2005 to March 2006 (N = rust not present; Y =
rust present). Representative rust specimens have been
lodged in Australian mycological herbaria.

State and site Coordinates Rust
South Australia

Mt Lofty 1 34.862°S 138.716°E Y
Mt Lofty 2 34.970°S 138.713°E Y
Verdun 35.015°S 138.784°E Y
Bridgewater 35.012°S 138.764°E Y
Carey Gully 34.970°S 138.760°E Y
Mylor, Bradbury 35.045°S 138.745°E Y
Mylor, Ridge Rd 35.049°S 138.829°E Y
Mylor, River Rd 35.052°S 138.762°E Y
Hahndorf 35.033°S 138.787°E Y
Echunga 35.080°S 138.768°E Y
Summertown 34.964°S 138.713°E Y
Ashton, Jennings 34.949°S 138.733°E Y
Ashton, Ridge Rd 34.945°S 138.722°E N
Ashton, Collins 34.941°S 138.738°E Y
Norton Summit 34.924°S 138.725°E Y
Marble Hill 34.930°S 138.746°E Y
NSW

Barrington Tops 31.974°S 151.444°E Y
Shoalhaven river 35.791°S 149.638°E Y
Shoalhaven river 35.728°S 149.640°E Y
Shoalhaven river 35.812°S 149.648°E Y
Victoria

Dandenong 1 37.866°S 138.327°E N
Dandenong 2 37.814°S 145.366°E N
Dandenong 3 37.833°S 145.349°E Y
Beechworth 1 36.349°S 146.686°E N
Beechworth 2 36.376°S 146.690°E Y
Beechworth 3 36.369°S 146.711°E N
Beechworth 4 36.413°S 146.749°E Y
Silver Creek 36.368°S 146.708°E N
Kinglake 37.481°S 145.285°E Y
Kennedy’s hut 1 36.820°S 147.653°E Y
Kennedy’s hut 2 36.816°S 147.654°E Y
Lake Dartmouth 36.557°S 147.519°E Y
Kellys Rd 36.871°S 147.638°E Y

brought in quarantine as a ‘passenger’ on this mate-
rial. The presence of teliospores on suburban material
examined (Froggatt Street site) suggested that the
infection had been present for some time, while in
contrast the rust at the CSIRO site was only in the
uredinial stage when detected and therefore much
younger. This indicated that these two foci of infec-
tion might be purely coincidental. Indeed, there is
no clear evidence to support any link between the
appearance and spread of this rust in Australia to the
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Scotch broom biological control program initiated in
the early 1990s. Accidental introduction on imported
ornamental broom plant material is also a highly
plausible alternative pathway.

Outside its European native range, the broom rust
has only been reported from New Zealand. It was first
found in 1994 at one site in Nelson (M. Dick, ENSIS
pers. comm.). Another rust specimen on Scotch broom
was collected in Wellington in 2001 and lodged as
Uromyces pisi (Pers.) G.Winter in the New Zealand
National Fungal Herbarium (PDD). The rust is now
known to occur across the range of Scotch broom in
New Zealand (Q. Paynter, Landcare Research pers.
comm.). Its mode of introduction into this country is
also unknown.

It is now apparent that broom rust is firmly
established in Australia, found throughout Scotch
broom’s range on the mainland. The impact of rust
on broom plants and populations has not been quanti-
fied. Field observations indicate a possible link with
severe dieback of mature branches, but it has not been
investigated further. Controlled-environment and
field experiments are thus required to study symptom
development and measure impact on plants. The influ-
ence of factors such as climate and plant age is also
worth investigating to obtain a better understanding
of rust disease dynamics. Such studies would assist
in determining if rust can provide substantial control
of Scotch broom in the field.

There has been so far no record of rust on tagasaste
in Australia, a host recorded as highly susceptible to
broom rust (Morin et al. 2000). Consequently, field
surveys to determine presence and impact of this rust
on all hosts including Scotch broom should be carried
out before recommendations for further redistribution
of this rust are put forward. However, this may prove
unnecessary, as this rust appears to be capable of
spread via natural means.
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