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Abstract

Following the detection of myrtle rust disease, caused 
by the rust fungus Austropuccinia psidii, in New Zealand 
in May 2017, concerns were raised that western 
honeybees (Apis mellifera) might forage for and collect 
Austropuccinia spores. Whilst inspecting cultivated 
maire tawake (Syzygium maire) trees on the Mt Albert 
Unitec New Zealand campus infected with myrtle rust, 
we observed honeybees collecting the urediniospores 
of this rust. Here we document this observation with 
images to add further evidence that honeybees present 
a potentially serious vector in the spread of this rust 
throughout New Zealand.

Introduction

Myrtle rust, a disease of numerous species of Myrtaceae, 
is caused by the rust fungus Austropuccinia psidii (G. 
Winter) Beenken. It was first reported from New Zealand 
in May 2017, after which it has spread rapidly throughout 
the North Island and northern South Island (Galbraith & 
Large 2017; Beresford et al. 2018). 

At the time of its detection in New Zealand, concern 
was raised that western honeybees might harvest 
Austropuccinia psidii urediniospores, with Pattemore et 
al. (2018) confirming that this was happening in Australia, 
where that rust is now widespread. Their research showed 
that Austropuccinia spores foraged by bees remain 
viable on worker bees and within beehives up to nine days 
following their collection. As such, they concluded that 
honeybees are a vector for Austropuccinia psidii, and so 
a potentially serious biosecurity issue for containment 
of that rust. This is because undetected contaminated 
hives can potentially be moved many kilometres from 
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Figure 1. Myrtle-rust-diseased leaves of maire tawake 
(Syzygium maire), Te Wai Unuroa o Wairaka, Unitec New Zealand 
campus, Mt Albert, 25 January 2021. Photograph: © P.J. de 
Lange.
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Figure 2. Myrtle-rust-diseased maire tawake (Syzygium maire) inflorescences, Te Wai Unuroa o Wairaka, Unitec New Zealand 
campus, Mt Albert, 25 January 2021. Photograph: © P.J. de Lange.

Figure 3. Close-up of myrtle-rust-diseased maire tawake (Syzygium maire) flower buds. Note yellow urediniospores of 
Austropuccinia psidii on pedicels, hypanthia and sepals. Te Wai Unuroa o Wairaka, Unitec New Zealand campus, Mt Albert, 25 
January 2021. Photograph: © P.J. de Lange.
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other locally growing myrtaceous species within the bee 
foraging range, and contaminating hives as reported by 
Pattemore et al. (2018). 

Bee movement of fungal pathogens

Honeybees have been a suggested vector of fungi 
and bacteria, including pathogens, for some time 
(Alexandrova et al. 2002; Dedej et al. 2004; Gasparoto 
et al. 2017; Pattemore et al. 2014; Shaw 1999; Parish 
et al. 2019), and both Shaw (1999) and Carnegie et al. 
(2010) have reported bees collecting the urediniospores 
of Austropuccinia. This knowledge has resulted in 
changed biosecurity procedures in some countries 
(Parish et al. 2019), whilst in New Zealand, following the 
detection of Austropuccinia psidii, the role of honeybees 
as a possible vector of that rust has been reviewed 
(Pattemore et al. 2018). Although Pattemore et al. (2018) 
discussed the risk bees posed as a vector for the rust, 
at that time this role had yet to be detected, or rather 
reported, happening in New Zealand. Further, Pattemore 
et al. (2018) noted that surveys of myrtle-rust-infected 
plants at field sites where hives were present showed 
little evidence of bees actively collecting spores.

myrtle-rust-infected areas to sites as yet free from the 
Austropuccinia. However, direct observation of bees 
visiting and harvesting Austropuccinia spores in New 
Zealand was not reported by Pattemore et al. (2018) 
and, as far as we are aware, has yet to be formally 
reported from this country.

On 23 January 2021, Wendy Johns (Friends of 
Oakley Creek Te Auaunga) discovered two myrtle-rust-
diseased maire tawake (Syzygium maire (A.Cunn.) Sykes 
et Garn.-Jones) trees, which were growing beside Te Wai 
Unuroa o Wairaka, a wāhi tapu puna (spring) located on 
the campus of Unitec New Zealand, Mt Albert, Auckland 
(ht tps:// inatura l is t.nz/observat ions/68482642, 
accessed: 2 March 2021). On 25 January, two of the 
authors (M. Large and P. de Lange) inspected the trees to 
give an assessment on the severity of the infection and 
whether the disease could be managed. Unfortunately, 
both trees were seriously infected (https://inaturalist.
nz/observations/68579934, accessed: 2 March 2021). 
Most of the young vegetative growth was covered in red 
or maroon blotches and bright yellow urediniospores 
(Figure 1); in addition, the young floral primordia, buds 
and hypanthia of opened flowers were also covered 
in lesions and spores (Figures 2, 3). Both trees were 
judged to be so seriously infected that we recommended 
they be destroyed, an action undertaken on the evening 
of the same day by Tree Tops (https://nztreetops.
com/2016/11/14/tree-removal, accessed: 2 March 
2021). During that inspection it was also observed that 
western honeybees (Apis mellifera Linnaeus, 1758) were 
visiting the infected inflorescences and harvesting the 
urediniospores (Figure 4). We noted that many visiting 
bees had yellow urediniospores attached to their 
corbicula, and further that their heads, thoraxes and 
abdomens were copiously coated in spores (Figures 
4, 5). To make certain that the bees were collecting 
Austropuccinia urediniospores, we examined the spores 
dusted off a captured bee (Figure 5), and these match 
the morphology of the spores as described by Shivas 
et al. (2014) and Beenken (2017). Notably, the spores 
examined (Figure 6) measured 17–20 × 13–17 µm; are 
often slightly pedicellate, otherwise globose, ellipsoid to 
ovoid, pale yellow to yellowish-brown, with light-yellow or 
hyaline walls; and with the surfaces distinctly echinulate 
ornamented, though with a smooth area at the spore 
base.

This foraging behaviour confirms the view of 
Pattemore et al. (2018) that honeybees are another 
potentially serious vector of Austropuccinia psidii in 
New Zealand; both through their spreading the rust to 

Figure 4. Western honeybee (Apis mellifera) harvesting 
Austropuccinia psidii urediniospores from the pedicels and 
hypanthia of maire tawake (Syzygium maire) inflorescences, Te 
Wai Unuroa o Wairaka, Unitec New Zealand campus, Mt Albert, 
25 January 2021. Photograph: © M.F. Large.

https://inaturalist.nz/observations/68482642
https://inaturalist.nz/observations/68579934
https://inaturalist.nz/observations/68579934
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Figure 5. Western honeybee (Apis mellifera) specimen 
collected whilst harvesting Austropuccinia psidii urediniospores 
from infected maire tawake (Syzygium maire) inflorescences, 
at Te Wai Unuroa o Wairaka, Unitec New Zealand campus, Mt 
Albert, 25 January 2021. Note the legs and body covered 
in yellow myrtle rust urediniospores, and the remnant of a 
urediniospore aggregation on the corbicula. Photograph: © M.P. 
Galbraith.

Figure 6. Austropuccinia psidii urediniospores (6000× 
magnification) sampled from western honeybee (Apis mellifera) 
specimen (Figure 5) collected harvesting Austropuccinia psidii 
urediniospores from infected maire tawake (Syzygium maire) 
inflorescences, at Te Wai Unuroa o Wairaka, Unitec New Zealand 
campus, Mt Albert. Photograph: © P.J. de Lange.

Our observations, limited to a few hours before 
the infected maire tawake were destroyed, noted bees 
preferentially harvesting urediniospores rather than 
visiting other nectar-rich sources (see Walsh 1967) such 
as white clover (Trifolium repens L.), houhere (Hoheria 
populnea A.Cunn.) and tree lucerne (Chamaecytisus 
palmensis (Christ) F.A.Busby et K.W.Nicholls) growing 
nearby. This included the few uninfected open maire 
tawake flowers present on the infected trees.

This strengthens the view posited by Pattemore 
et al. (2018) and others (M.A.M. Renner and C. Beard, 
personal communication, February 2021) that bees may 
play a larger role in dispersing Austropuccinia psidii to 
other myrtaceous hosts within their foraging range, as 
well as through movement of hives and bee products 
around New Zealand, than had been thought. It also 
suggests that bees might preferentially harvest myrtle 
rust spores under some as-yet undetermined situations, 
and as such the movement of bees and bee hives needs 
to be considered as a further biosecurity issue for 
mitigating the spread of myrtle rust.
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