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Abstract. Uredo rangelii (myrtle rust) is reported for the first time in Australia – detected on 22 April 2010 – from Agonis
flexuosa, Callistemon viminalis and Syncarpia glomulifera. This taxon is morphologically distinct from Puccinia psidii,
the cause of guava rust, but DNA sequence data place it in the P. psidii complex. Surveys up to the end of May 2010 have
detectedU. rangeliioncultivated shrubs and trees at four properties (two cutflower farms and twowholesale nurseries) on the
Central Coast of New SouthWales, with no records in native forest thus far. Containment operations are currently underway
on infected properties.
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Introduction

Guava rust,Pucciniapsidii,wasfirst describedonguava (Psidium
guajava) in Brazil (Winter 1884). Subsequently, it has been
recorded on several genera of native Myrtaceae in Central and
South America. The disease is rarely severe on native vegetation,
although occasional epidemics in guava plantations are observed
(Ribeiro and Pommer 2004). However, P. psidii can cause
severe disease of Australian Eucalyptus species in nurseries
and plantations in South America and other Myrtaceae exotic
to South America such as Syzygium jambos (Ferreira 1983;
Tessmann et al. 2001; Alfenas et al. 2004). Field observations
and inoculation studies have shown that species in other
Australian myrtaceous genera, such as Angophora,
Callistemon, Corymbia, Kunzea, Melaleuca and Syncarpia are
susceptible (Coutinho et al. 1998; Rayachhetry et al. 2001;
Tommerup et al. 2003; Simpson et al. 2006; Zauza et al. 2010).

P. psidii devastated the allspice (Pimenta dioica) industry in
high-altitude areas of Jamaica within 2 years of the disease being
identified on this host (MacLachlan 1938). P. psidii was first
found in Florida in 1977 (Burnett and Schubert 1985), where it
severely damages native American Myrtaceae and also the
introduced Australian Melaleuca quinquenervia (Leahy 2004).
It has also been reported from Hawaii (Killgore and Heu 2007),
and once introduced to a new country or region, has been found to
spread rapidly (MacLachlan 1938; Burnett and Schubert 1985;

Loope and La Rosa 2008). Guava rust has long been considered
a significant exotic threat to Australian flora, and a contingency
response plan was developed to assist with the rapid introduction
of abatement measures in the event of an incursion
(Commonwealth of Australia 2006; Office of the Chief Plant
Protection Officer 2007). A comprehensive review of the
literature on P. psidii and assessment of its risks for Australia
is given by Glen et al. (2007).

Several species ofPuccinia andUredohave beendescribed on
myrtaceous hosts in SouthAmerica (Walker 1983; Simpson et al.
2006), many considered by various authors as synonymous with
P. psidii. A study of several collections identified as P. psidii,
including the holotype specimen, showed that while most agreed
with the holotype in having completely echinulate, ellipsoidal to
obovoid urediniospores, two collections, on Myrtus communis
from Argentina and S. jambos from Jamaica, respectively, had
obovoid to pyriform urediniospores showing a smooth patch
(tonsure) free of echinulations (Walker 1983). Simpson et al.
(2006) described this morphologically distinct rust as the new
species Uredo rangelii, with the Myrtus collection as holotype.
U. rangelii can be regarded as amember of theP. psidii sensu lato
(s.l., in the broad sense) complex.P.psidii sensu stricto (s.s., in the
strict sense) is the rust onP. guajavadescribed byWinter.Most of
the literature dealswithP. psidii s.l. and includes amixture of data
on P. psidii s.s., U. rangelii and other possible variants.
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Identification of U. rangelii in Australia

On 21 April 2010, a diseased specimen of Agonis flexuosa cv.
‘Afterdark’ was submitted for identification to the Gosford
Primary Industries Institute, Narara, New South Wales by a
Central Coast cut flower grower. From photographs received
on 22 April, an exotic rust was suspected, and specimens were
delivered to the Industry and Investment New South Wales
forestry laboratories at West Pennant Hills on 23 April. Only
urediniosporeswere present in the yellow sori. Thesewere typical
of U. rangelii as described by Walker (1983; as Uredo sp.) and
Simpson et al. (2006), and the Agonis rust was determined as this
species. The DNA sequence of the rDNA ITS region (GenBank
accession HM448900) was indistinguishable from that of
P. psidii. This species also gives a positive result in the nested
PCRdeveloped todetectP.psidii s.l. (Langrell et al. 2008).This is
the first record of a member of this complex to be found in
Australia. To distinguish the disease caused by U. rangelii from
guava rust caused by P. psidii s.s., authorities managing the
incursion named it myrtle rust (Chief Plant Protection Officer
2010), based on the name of the type host M. communis.

Surveys for U. rangelii

Surveys in and around the initial infected property (IP 1) began
on 24 April. Native plants for the cut flower market are
grown on the property, including ~1000 3- to 4-year-old plants
of A. flexuosa cv. ‘Afterdark’ in two blocks separated by
~100 m, as well as species of Beaufortia, Callistemon,
Kunzea, Leptospermum, Melaleuca, Syzygium and others.
Typical native forest of the area, containing a component
of myrtaceous species including Angophora costata, Corymbia
gummifera,Eucalyptus haemastoma, Leptospermum trinervium,
Syncarpia glomulifera and other natives, adjoins the property
at distances of up to 100 m on three sides, with some forested
areas also occurring on the property.

Myrtle rust was found in both blocks of A. flexuosa. All plants
in one block were infected, many with abundant sporulation
on leaves and young growing stems and shoots (Fig. 1a–c).
Infection was less prevalent in the second block, with ~75% of
plants showing pustules. The grower observed honeybees (Apis
mellifera) collecting urediniospores from infected plants. Similar
behaviour has been reported previously for P. psidii on P. dioica
in Jamaica (Chapman 1964) and for several other rusts (Shaw
1990). A single plant ofCallistemon viminalis at the propertywas
also infected, as was a row of S. glomulifera trees adjacent to the
heavily infected block of A. flexuosa. The rust was also found on
two S. glomulifera saplings beside the access road, within 300 m
of IP 1. No rust was found in native forest in or around IP 1.

Further surveys on 28–30 April concentrated on nurseries
growing Myrtaceae within 25 km of IP 1, on S. glomulifera
windbreaks (common in the district) and native forestwithin 1 km
of IP 1. On 28 April, a small number of infected C. viminalis
(cv. ‘Hannah Ray’) were found on a second property (IP 2)
~8.5 km south of IP 1. There were other Callistemon species on
the property, but no Agonis. During these surveys, no rust was

found on any other plants within IP 2, on S. glomulifera
windbreaks 1.5 km north of IP 2, or in any other nursery. On
30 April, authorities managing the incursion determined that it
was not technically feasible to eradicateU. rangelii (Department
of Agriculture, Fisheries and Forestry 2010). However,
authorities in New South Wales on 10 May surveys revisited a
cut flower farm, first surveyed on 28 April, which grows ~1000
A. flexuosa.Myrtle rust was found onfive plants ofA. flexuosa cv.
‘Afterdark’ and one of A. flexuosa cv. ‘Burgundy’. All affected
plants were lightly infected (some with only a few pustules).
Mechanical transfer of thediseasewas suspected in this case as cut
flowers are sent from IP 1 to IP 3 before being sent to market.
Inspection of other Myrtaceae on the property, including
Corymbia, Eucalyptus and Leptospermum, did not find any
further incidence of myrtle rust. Surveys have continued in the
region, concentrating on nurseries, native forest and
S. glomulifera windbreaks, with over 45 sites surveyed up to
the end ofMay 2010. On 19May, a single plant of A. flexuosa cv.
‘Afterdark’ was found with myrtle rust at a wholesale nursery
(IP 4) ~3 km from IP 3, with no other A. flexuosa or other
Myrtaceae observed to be infected with rust. This nursery has
nodirect link toother infectedproperties.Containment operations
have occurred at IP 1, including weekly fungicide applications,
and diseasedmaterial has been removed and destroyed from IP 2,
IP 3 and IP 4, as well as the S. glomulifera saplings on the access
road to IP 1.

Host range and symptoms

Rusts recorded on Myrtaceae and known hosts are listed by
Simpson et al. (2006). Agonis is a new host genus for any
member of the P. psidii s.l. complex, and Syncarpia and
Callistemon are new host genera for U. rangelii. On the dark
purple leaves of A. flexousa cv. ‘Afterdark’, early symptoms of
infection were not obvious, but mature, bright yellow uredinial
pustules were readily seen on both leaf surfaces, as well as on
young stems and growing shoots (Fig. 1a–c), and heavy infection
resulted in shoot death (Fig. 1d). Pustules turned grey with age
(Fig. 1d). On S. glomulifera, initial symptoms appeared as small
(1–5-mm) purple flecks and spots on young leaves, often with a
faint chlorotic halo (Fig. 1e). These later developed the
characteristic bright yellow pustules, mostly on the lower
surface (Fig. 1f ). In severe infection, spots and pustules
enlarged and coalesced (Fig. 1e, inset), often resulting in leaf
distortion (Fig. 1g). Infection also occurred on young stems
(Fig. 1g, inset). We also observed infection on new growth in
the upper crown of S. glomulifera trees up to 10 m. On
C. viminalis, small (2–5-mm) purple lesions with bright
yellow pustules were observed on young leaves (Fig. 1h).
Field observations indicate that A. flexuosa cv. ‘Afterdark’ is
highly susceptible to U. rangelii, S. glomulifera is moderately
susceptible, especially when adjacent a high inoculum source,
with C. viminalis only slightly susceptible. Examined specimens
have been lodged at the New South Wales Plant Pathology
Herbarium, Orange (DAR).

Fig. 1. Uredo rangelii inAustralia. (a–c)Uredinia on leaves and shoots ofAgonisflexuosa cv. ‘Afterdark’ (Fig. 1b inset, close-upof pustules). (d) Shoot death of
A. flexuosa following severe infection. (e) Flecks and spots on adaxial surface of Syncarpia glomulifera (inset, enlarged and coalesced spots). (f, g) Leaf spotswith
uredinia on S. glomulifera (Fig. 1g inset, close-up of pustule on young stem). (h) Leaf spot and uredinia on Callistemon viminalis.
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Comments

P. psidii s.l. spread rapidly throughout Jamaica (MacLachlan
1938), Florida (Burnett and Schubert 1985) andHawaii (Killgore
andHeu2007) after itwas introduced. Following its arrival in new
areas, P. psidii has also been known to dramatically increase its
host range (MacLachlan 1938; Rayachhetry et al. 2001; Leahy
2004). The pathway by which U. rangelii was introduced to
Australia is unknown at present, but attempts are being made to
trace the source of infection. The close proximity to diseased
plants of windbreaks and native bush containing known
susceptible plant genera (Callistemon and Syncarpia), and the
distribution of these genera along coastal New South Wales and
Queensland, suggests that further spread in easternAustraliamay
be expected. These hosts are located within areas climatically
suitable forP. psidii s.l. (Glen et al. 2007).Before the introduction
of U. rangelii to Australia, the only hosts known with certainty
were M. communis and S. jambos; since introduction, it is now
known to infect species of Agonis, Callistemon and Syncarpia.
Given the wide phylogenetic separation of these taxa (Wilson
et al. 2005), other new host records can be expected. As
U. rangelii was only recently separated from P. psidii s.l.
(Simpson et al. 2006), it is likely that literature pertaining to
guava rust, including host range and impact, includes reference to
disease caused by U. rangelii. If this rust spreads, it may have
a serious impact on native plant communities and on plant
industries based on members of the family Myrtaceae.
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