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Abstract
Disease caused by M. cryptica and M. nubilosa was assessed on leaves collected from E. globulus,
E. nitens and their Fi hybrids to determine the proportion of disease caused by these two pathogens
on the three hosts and to examine the variation in symptoms caused by each species on these hosts.
The two pathogens could be distinguished on each host mainly by pseudothecial distribution, and
by size and shape of lesions. There were slight variations in symptoms of the two fungi on the
three hosts. Mycosphaerella cryptica varied in lesion shape and colour, in whether the margin was
callused or not, and in pseudothecial size. Mycosphaerella nubilosa varied mainly in whether
pseudothecia were hypophyllous or amphigenous. Symptoms of both M. cryptica and M. nubilosa
- did not vary amongst families within a species (or hybrid). On E. globulus, both M. cryptica and
M. nubilosa were equally important in causing leaf necrosis on juvenile leaves. Damage to
juvenile leaves of E. nitens was caused exclusively by M. cryptica. Mycosphaerella
cryptica
caused the majority of damage on the hybrid, although M. nubilosa was present on the majority of
samples. Only M. cryptica was observed on adult foliage of all three hosts. There was significant
variation in proportion of the two pathogens on families within the hybrids but not with either
parent species.
A.J. Carnegie & P.K. Ades (2002). The proportion of leaf spots caused by Mycosphaerella cryptica and
M. nubilosa on Eucalyptus globulus, E. nitens and their Fl hybrids in a family trial in Tasmania, Australia.
Australasian Mycologist 21 (2): 53-63.

Introduction
Species of Mycosphaerella have been associated with severe necrosis, defoliation and loss of growth in
Eucalyptus globulus Labill. and E. nitens (Deane & Maiden) Maiden plantations in Australia (Carnegie et al.
1994, 1998, Dungey et al. 1997, Park & Keane 1982b) and South Africa (Lundquist 1987, Lundquist & Purnell
1987). Eucalyptus globulus and E. nitens are members of Eucalyptus subgenus Symphyomyrtus
(Schouer)
Brooker, series Globulares Blakely (Pryor & Johnson 1971). They are two of the most important species used in
short rotation forest plantations in southern Australia and in other temperate regions of the world. Symptoms
caused by M. cryptica (Cooke) Hansf. and M. nubilosa (Cooke) Hansf. vary with host species, leaf type (juvenile
or adult), and leaf age at time of infection (Carnegie 1991, Carnegie et al. 1997, Crous et al. 1989, Park 1988,
Park & Keane 1982b). Symptoms caused by Mycosphaerella spp. also vary on different eucalypt species in
South Africa (Crous et al. 1991). There is wide variation in susceptibility of Eucalyptus spp. to infection by
M. cryptica and M. nubilosa (Carnegie et al. 1998, Stone et al. 1998a, b, Wilcox 1982, Zandvoort 1977).
Mycosphaerella nubilosa has a restricted host range, being recorded mainly on E. globulus, but also on
E. cypellocarpa L. Johnson, E. bridgesiana R.T. Baker and E. quadrangulata Dean & Maiden (Carnegie &
Keane 1994), and very rarely on E. botryoides Smith and E. grandis Hill ex Maiden (Crous et al. 1995). It has
not been recorded from E. nitens. In contrast, M. cryptica has a known host range of over 50 eucalypt species
(Carnegie 2000, Carnegie & Keane 1994, Crous et al. 1995, Park & Keane 1982¾).
Hybrid eucalypts are of interest for plantation forestry as they may combine desirable characteristics of both
parents. For example, E. nitens has a higher frost tolerance than E. globulus and as a consequence is becoming
more important as a plantation species in Tasmania (Tibbits & Reid 1987a, b, Volker et al. 1994). Eucalyptus
globulus, on the other hand, has generally superior growth and pulping qualities (Jordan et al. 1993). These two
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host taxa also differ in their susceptibility to Mycosphaerella leaf disease. Damage from M. cryptica is more
severe on both juvenile and adult leaves of E. globulus than it is on E. nitens (Carnegie et al. 1998, Dungey et al.
1997). Disease caused by M. nubilosa is often severe on juvenile foliage of E. globulus (Carnegie et al. 199A,
Park & Keane 1982a) but this species has not been reported from E. nitens (Carnegie et al. 1998, Milgate et al.
2001). Relative levels of damage caused by M. cryptica also differ on these eucalypt taxa. Carnegie et al. (1994)
reported that M. nubilosa was the major pathogen associated with leaf disease in a two to three year old
E. globulus plantation near Nowa Nowa in Victoria, Australia, and that it caused large blighting lesions, but this
pathogen could not be found on E. nitens in the same plantation. In contrast, M. cryptica was only a minor
pathogen on E. globulus in the same plantation, and caused smaller, circular lesions on this and several other
species, including E. nitens, on which it caused considerable damage (Carnegie et al. 1994, 1998). Similar
observations had been made on E. globulus plantations in the same area in 1982 (Park & Keane 1982b).
Eucalyptus nitens therefore appears to be a non-host for M. nubilosa, or at least to be very infrequently infected
in the field. It is not known which pathogen will be more damaging on hybrids of these two host taxa. Dungey et
al. (1997) reported that F] hybrids (E. globulus x E. nitens) were more severely affected by Mycosphaerella leaf
disease (caused by both M. cryptica and M. nubilosa) than either parent species but which pathogen is more
responsible is not known. Accordingly, this study was conducted to determine the proportion of disease caused
by M. cryptica and M. nubilosa on the parent species and their Fj hybrid in an E. globulus and E. nitens hybrid
trial, and to examine the variation in symptoms caused by each pathogen on these hosts.

Materials and Methods
Description of trial
The plantation used in this study was an E. globulus, E. nitens and Fi hybrid (E. globulus
E. nitens) family
trial in north-west Tasmania (West Ridgley). The trial has been described in detail previously (Dungey et al.
1997, Volker et al. 1994). Established in July 1990, the trial is at an elevation of 185 m, has an average annual
rainfall of 1200 mm and an average maximum temperature of 15.3°C. The E. globulus parents were derived from
three provenances: Taranna, King Island and South Flinders Island, all in Tasmania. Males were growing in
native stands at Taranna and King Island; females were selected from open-pollinated progeny in a seedling seed
orchard in north-west Tasmania, derived from all three of these provenances. The E. nitens parents were
Toorongo provenance, Victoria, either growing in seedling seed orchards or plantations in north-west Tasmania.
Eucalyptus globulus pollen parents from both Taranna and King Island provenances were used to produce the Fi
hybrids. This trial was also assessed for Mycosphaerella leaf disease on juvenile foliage caused by both
M. cryptica and M. nubilosa and the overall disease severity results reported by (Dungey et al. 1997).
x

Assessment of leaves
The proportion of necrotic leaf area caused by each pathogen was assessed on detached, juvenile leaves sampled
from the trial in May 1993. Leaves were sampled from two trees in each of three replicates from a total of thirtysix families (15 E. globulus, 12 hybrids and 9 E. nitens). A table of random heights and compass bearings was
generated and leaves were collected from the shoot nearest to this point in the juvenile crown. All fully expanded
leaves were taken from the shoot and placed into plastic bags and refrigerated until assessment. Two samples
were intended to be taken from each tree, but because of the severity of defoliation this was not always possible.
Ninety-three, 142 and 100 samples were assessed for E. nitens, E. globulus and the hybrids, respectively. Several
adult leaves were also sampled from a selection of all three hosts to investigate variation in symptoms of
Mycosphaerella species on this foliage type.
Using a dissecting microscope, the proportion of necrotic area of leaves, caused separately by either M. cryptica
or M. nubilosa, was assessed visually in 5% categories. For example, if 20% of the leaf area was necrotic, and
necrosis was caused equally by both pathogen species, then each was given a 'score' of 50%. Five leaves were
assessed for each sample (i.e. 36 families in three replicates).
Symptoms caused by the two Mycosphaerella species on different hosts were visually distinct (mainly lesion
colour and size). At the start of the study, visual identification of pathogens was confirmed by ascospore
morphology and mode of ascospore germination (Park & Keane 1982a), and symptom descriptions were made
for each pathogen species on the three host taxa. Thereafter, the two Mycosphaerella species and their associated
symptoms could be identified using a dissecting microscope. The causes of rare, ambiguous symptoms were
identified using further observations of ascospore morphology and germination if necessary. Specimens of each
Mycosphaerella species on each Eucalyptus species and the hybrids have been lodged at herbarium DAR and
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Figure 1. Mean proportion of necrotic area (damage) caused by M. cryptica on juvenile leaves of E. globulus (a),
E. globulus x E. nitens hybrids (b) and E. nitens (c) at West Ridgley (NB: M. nubilosa was not recorded from
samples of £. nitens during the original collection in May 1994).

VPRI (see Appendix). As detailed descriptions of symptoms caused by Mycosphaerella spp. on adult leaves
have not been published previously, these are also included here, although adult leaves were not included in the
quantitative analysis.

Results
Distribution of M. cryptica and M. nubilosa on the three hosts
Mycosphaerella cryptica and M. nubilosa were equally important in causing leaf necrosis on the juvenile leaves
of E. globulus (47.2% and 52.8%, respectively), while damage on the juvenile leaves of E. nitens was caused
exclusively by M. cryptica. Mycosphaerella nubilosa was present on the majority of the juvenile leaves of the F!
hybrid samples, but M. cryptica caused the majority of leaf damage (92.4%) on these leaves. Figure 1 shows the
count of samples in each five percentile disease-proportion class for the three species, ignoring the withinspecies family structure. There was no variation in E. nitens; disease on all 93 samples was caused exclusively
by M. cryptica (Fig. lc). In contrast, there was a completely uniform distribution among the disease classes for
E. globulus, from 0%, disease caused entirely by M. nubilosa, to 100%, entirely caused by M. cryptica (Fig. la).
The slight saw tooth pattern of the figure should be ignored as an artefact of the visual scoring technique,
reflecting a slight bias towards assigning samples to 10 percentile rather than five percentile classes. The pattern
for the hybrids was beautifully intermediate between the parent taxa with the bulk of samples having 90% or
more disease caused by M. cryptica but a few samples extending as low as 2 5 % (Fig. lb). Contingency tables
indicate that all three taxa have different frequency distributions for the two pathogens.
Interpretation of family variation within E. globulus and the hybrids is limited by the smaller sample sizes (two
to 15 samples per family). However, individual families within E. globulus showed exactly the same pattern as
the species overall, with samples within families uniformly distributed across the entire 0-100% range, and a
one-way analysis of variance showed no evidence for differences between any family means (results not shown).
Amongst the hybrids, a one-way ANOVA suggested there were differences between family means. Nine of the
12 families had similar distributions and means, with the bulk of the samples 90% or more M. cryptica but with
both pathogens present. One family, with five samples, was infected exclusively by M. cryptica. Two families
had substantially lower means of 57.5% (two samples 35 and 70%) and 70% (six samples ranging 25-100%)
more typical of E. globulus.
Aulographina eucalypti (Cooke Massee) Arx & E. Mull, was also recorded from the three Eucalyptus taxa, and
Phaeophleospora eucalypti (Cooke & Massee) Crous, F.A. Ferreira & B. Sutton from E. nitens, but only at low
disease severities. Both could be easily distinguished from the Mycosphaerella species and did not affect the
assessment.
Variation in symptoms of M. cryptica and M. nubilosa on three hosts
Descriptions of M. cryptica and M. nubilosa and associated symptoms on the three Eucalyptus hosts at West
Ridgley are provided in Tables 1 and 2, and symptoms illustrated in Figures 2 and 3. On juvenile leaves, the
main difference between M. cryptica on the three hosts was in lesion shape and colour. On E. globulus,
M. cryptica was yellow-brown, less than 12 mm diam. and rarely blighting, on E. nitens smaller, darker and not
blighting, and on the hybrids M. cryptica was larger and often blighting. The border of M. cryptica lesions on
E. globulus and the hybrids was raised and callused causing the lesion to split and the leaf to distort, while this
was absent from E. nitens, which had a 1-2 mm margin that was rarely raised. Pseudothecial distribution of the
three hosts was very similar, with the size of pseudothecia on E. nitens slightly larger than on E. globulus or the
hybrids. There was no obvious variation in symptoms of M. cryptica among families within a species.
Differences in M. cryptica symptoms on adult leaves were mainly in colour, with lesions on E. globulus being
yellow-brown and often splitting due to the raised callus margin, while lesions on E. nitens and the hybrids were
darker and rarely split.
Symptoms of M. nubilosa on the two hosts varied mainly in lesion shape and pseudothecial distribution. Lesions
of M. nubilosa on E. globulus were often blighting while the same on the hybrids were not so. Pseudothecia of
M. nubilosa on E. globulus were hypophyllous while those on the hybrids were amphigenous, and this is a major
distinguishing character. Although not observed in the original study, M. nubilosa was observed on a single tree
of E. nitens in a later collection. We have searched intensively in many locations in Australia for M. nubilosa on
E. nitens, with this collection the only sample found. Lesions were smaller than those on E. globulus or the

hybrids, not blighting, and pseudothecia were amphigenous. There was no variation in symptoms of M. nubilosa
among families within E. globulus or the hybrids.
Differences between the two pathogens was mainly in pseudothecial distribution. Mycosphaerella nubilosa had
larger, more scattered pseudothecia within a yellow lesion while pseudothecia of M. cryptica were often
clumped, especially along leaf veins and on the adaxial surface. Lesions associated with M. cryptica were often
grey-brown owing to the presence of pseudothecial initials within stomata.

Discussion
In this study, M. cryptica and M. nubilosa were readily distinguished from each other on the three host taxa by
the distribution and size of pseudothecia, colour of the lesions, and colour of the stomata within the lesions.
Mycosphaerella nubilosa had larger, more scattered pseudothecia within a yellow lesion while pseudothecia of
M. cryptica were often clumped, especially along leaf veins and on the adaxial surface. Lesions associated with
M. cryptica were often grey-brown owing to the presence of pseudothecial initials within stomata. There was
slight variation in symptoms of M. cryptica on the three hosts, mainly in lesion shape and colour and the
presence of a callused border or not. Pseudothecial distribution of the three hosts was very similar, with the size
of pseudothecia on E. nitens slightly larger than on E. globulus or the hybrid. Variation in M. cryptica symptoms
on adult leaves was mainly in colour. The main difference in symptoms of M. nubilosa on the hosts was
pseudothecial distribution, with those on E. globulus being hypophyllous while those on the hybrids being
amphigenous. Symptoms of the two fungi did not differ among families within a species or among hybrid
families. Symptoms observed here were similar to those caused by M. nubilosa and M. cryptica on other hosts
collected across Australia, with variation in lesion colour and shape also observed among hosts for M. cryptica
(Carnegie 2000).
Symptoms of M. cryptica on the E. globulus x E. nitens hybrids had characteristics of those observed on both
parent taxa. The colour of lesions on the hybrid was more similar to those on E. nitens, while the distribution of
pseudothecia on the hybrids was more similar to that on E. globulus. Crous et al. (1991) reported that the size of
lesions of M. juvenis Crous & M.J. Wingf. (as M. molleriana (Thum.) Lindau) on E. grandis Hill ex Maiden x
E. nitens hybrids was intermediate between those on the two parent hosts in South African plantations.
Mycosphaerella juvenis caused large spreading lesions on E. nitens, small discrete leaf spots on E. grandis, and
large leaf spots on E. grandis x E. nitens hybrids. Susceptibility to M. cryptica by E. regnans F. Muell. and
E. delegatensis R.T. Baker hybrids in New Zealand is intermediate between those of the parent taxa (Wilcox
1982). In this study, M. cryptica lesions on the hybrids were larger and more blighting than those on either
E. nitens or E. globulus. Symptoms on the hybrids were different to those on either parent and not necessarily
intermediate and we speculate that for less closely related species of Eucalyptus there might be an even greater
differentiation of symptoms in the hybrids.
Mycosphaerella cryptica was the only species of Mycosphaerella on E. nitens during this study and the
predominant species on the hybrid, whereas the two pathogens were equally severe on E. globulus. Observations
of the proportion of the Mycosphaerella spp. on E. globulus in this study differ from those reported by Carnegie
et al. (1994) and Park and Keane (1982b), who reported that M. nubilosa was the predominant species on
E. globulus. The reason for the difference between these studies is unclear. A study that assessed juvenile leaves
from trees selected at random in an E. globulus plantation in Gippsland, Victoria, collected over a seven month
period, found significant differences (P O . 0 5 ) in the proportion of the two pathogens over this time period
(Carnegie unpublished data). Mycosphaerella cryptica accounted for 78% of diseased leaf tissue in August 1994,
67% in October 1994, 39% in December 1994 and 79% in February 1995. This suggests a seasonal response.
However, more work is needed on a wider range of sites to confirm this.
The occurrence of M. nubilosa on E. nitens observed in a later collection in this field trial was very unusual.
Mycosphaerella nubilosa has not previously been recorded from E. nitens, either in Tasmania (Milgate et al.
2001) or elsewhere (Carnegie et al. 1998, Keane et al. 2000, Park & Keane 1982a).
In assessments of Mycosphaerella leaf disease (in which M. cryptica and M. nubilosa were assessed together) in
the current trial at West Ridgley, Dungey et al. (1997) observed that disease severity and defoliation were
significantly more severe on the interspecific hybrids (E. nitens x E. globulus and E. globulus x E. bicostata
Kirkpatr.) than on the parental populations. This is consistent with other work illustrating the tendency for

Table 1 . Descriptions of symptoms and signs associated with Mycosphaerella
globulus, E. nitens and their hybrids at West Ridgley.
CHARACTER
Juvenile leaves
Lesion shape and
size

E. globulus

E. nitens

Hybrids

Circular to irregular, <12 mm diam.,
occasionally coalescing, rarely blighting

Circular to irregular,
mostly <5 mm diam.,
rarely up to 12 mm,
often coalescing, not
blighting
Dark yellow-brown to
grey-brown and dark
grey on abaxial surface
and dark red-brown to
grey-brown on adaxial
surface

Circular to irregular,
12 mm diam., often
coalescing and
blighting

Lesion colour

Yellow-brown to grey, becoming almost
black on abaxial surface, red-brown to grey
on adaxial surface

Lesion margin

Lesion often surrounded by raised callus
border (causes leaf to distort and lesion to
split)

Lesion surrounded by
yellow-brown to redbrown margin, 1-2 mm
wide, the border rarely
raised or callused
(leaves rarely distorted)

Pseudothecia

Amphigenous, prominent on abaxial
surface, black, immersed when immature
(<100 urn diam.), semi-immersed
becoming predominantly erumpent when
mature (up to 130 um diam.), closely
scattered to crowded, often clustered along
leaf vein (especially on adaxial surface).
Stomata within lesion often darker owing
to pseudothecial initials

Same as for E. globulus,
but often larger (up to
130 fim)

Irregular, <12 mm diam., often with jagged
edges that run along leaf veins

Irregular, <12 mm
diam., often with jagged
edges that run along leaf
veins
Dark brown to grey
Lesion surrounded by
raised callus border that
distorts leaf and often
splits lesion, but less so
than for E. globulus

Adult leaves
Lesion shape and
size

cryptica on Eucalyptus

Yellow-brown to
grey-brown and
almost black on
abaxial surface and
yellow-red and redbrown to grey-brown
and almost black on
adaxial surface
Lesion surrounded
by yellow to redbrown margin, 13 mm wide, the
border often raised
and callused on older
leaves (causes leaves
to distort and lesion
to split)
Same as for E.
globulus

Irregular, <12 mm
diam., often with
jagged edges that run
along leaf veins
Dark brown to grey
Lesion surrounded
by raised callus
border that distorts
leaf and often splits
lesion, but less so
than for E. globulus
Same as for
E. globulus

Lesion colour
Lesion margin

Yellow-brown to red-brown and grey
Lesion surrounded by raised callus border
that often causes leaf to distort and lesion
to split

Pseudothecia

Amphigenous, prominent on abaxial
Same as for E. globulus
surface, black, closely scattered to
crowded, often clustered along leaf vein
(especially on adaxial surface),
predominantly immersed. Stomata within
lesion often darker owing to pseudothecial
initials
Hyaline, 9-12 x 3-4 um, obtusely rounded ends, constriction at septum. Germ tubes grew from
one cell, perpendicular to long axis of ascospore by 24 hrs germination at 25 C on malt extract
agar

Ascospores

D

Table 2. Descriptions of symptoms and signs associated with Mycosphaerella
globulus, E. nitens and their hybrids at West Ridgley.
CHARACTER
Juvenile leaves
Lesion shape and
size

£.

globulus

1

nubilosa on

Eucalyptus

£. nitens

Hybrids

Circular, up to 15 mm
diam., often coalescing,
and large and blighting

Circular, <15 mm diam.

Lesion colour

Yellow-brown on abaxial
surface, red-yellow to redbrown on adaxial surface

Light grey-brown

Lesion margin

Lesion margin rarely
raised or callused
Predominantly
hypophyllous, black, semierumpent, commonly
larger (<130 u,m diam.)
than those for M. cryptica,
lightly to closely scattered,
rarely clumped. Stomata
within lesion not darker
(cf. M. cryptica)

Lesion margin not raised
or callused
Amphigenous, black,
immersed, lightly
scattered, <130 urn diam.,
stomata within lesion not
darkening

Circular, 12 mm diam.,
often coalescing with
lesions of M. cryptica,
never blighting
Yellow-brown to yellowred on the abaxial surface
and red-yellow to redbrown on the adaxial
surface
Lesion margin rarely
raised or callused
Amphigenous, black,
immersed, lightly
scattered, <130 |om diam.,
stomata within lesion not
darkening

Pseudothecia

Adult leaves
Lesion shape and
size
Ascospores

M. nubilosa was not
M. nubilosa was not
M. nubilosa was not
observed on adult leaves of observed on adult leaves of observed on adult leaves of
E. globulus
E. nitens
the Hybrids
Hyaline, 12-18 x 3-4 |am, slightly tapered to one end, no constriction at septum. Germ
tubes grew from both ends of ascospore, parallel to long axis of ascospore by 24 hrs
germination at 25°C on malt extract agar.
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Mycosphaerella nubilosa was not recorded from samples of E. nitens during the original collection in May 1994,
but was recorded on a single sample from later collections in the same trial in 1995.

greater susceptibility of interspecific eucalypt hybrids to insect damage (Floate et al. 1993, Fritz et al. 1994,
Strauss 1994, Whitham 1989, Whitham et al. 1991) and diseases (Ericson et al. 1993).
In this study we have shown that the hybrids are susceptible to both pathogens infecting their parents and the
lesions caused by M. cryptica were larger than on either parent and tending to be blighting. The hybrids
incorporate some of the worst characteristics of both parents in terms of disease susceptibility and their use is
questionable in environments where Mycosphaerella leaf disease is likely to be severe, regardless of their other
attributes. A more speculative point is that they may act as a 'bridge' for M. nubilosa between its main host
E. globulus and the non-host E. nitens, allowing evolution of genotypes pathogenic on E. nitens.
This study shows that there is variation in symptoms caused by M. nubilosa and M. cryptica between host
species, and that there can be a significant difference in the proportion of the two species of Mycosphaerella
causing leaf spots on different hosts. This has implications for breeding for resistance against Mycosphaerella
leaf disease in Eucalyptus where more than one species of Mycosphaerella is involved. For species such as
E. nitens in Australia, where principally only one pathogen (M. cryptica) is involved, breeding strategies can be
designed for resistance to this species. However, where there is more than one damaging Mycosphaerella species
(e.g. M. cryptica and M. nubilosa on E. globulus), and the levels of damage these fungi inflict can vary between
seasons and localities, selection for resistance is more complex. It would be prudent, therefore, to select for
Mycosphaerella resistance based on the severity of damage caused by both pathogens.

Figure 2. Symptoms caused by M. cryptica on juvenile leaves of Eucalyptus hosts collected at West Ridgley,
Tasmania: a-b. E. globulus, adaxial and abaxial surface, respectively; c - d . E. nitens, adaxial and abaxial surface!
respectively; e-f. E. globulus x E. nitens hybrid, adaxial and abaxial surface, respectively (Bar = 1 cm).

Figure 3. Lesions and pseudothecial distribution of Mycosphaerella spp. on juvenile leaves of Eucalyptus hosts
collected at West Ridgley, Tasmania: a-c. M. cryptica on E. globulus, E. nitens, and E. globulus x E. nitens
hybrid, respectively; d-e. M. nubilosa on E. globulus, and E. globulus x E. n/fens hybrid, respectively (Bar = 0.5
cm). All are abaxial surface.
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Appendix
Selected herbarium specimens
M. cryptica on E. globulus x E. nitens Y\ hybrid, West Ridgley, Tasmania, May 1993, H.S. Dungey & P.K. Ades
(DAR 74446); on E. globulus ssp. globulus, West Ridgley, Tasmania, May 1993, H.S. Dungey & P.K. Ades (DAR
74466); on E. nitens, West Ridgley, Tasmania, May 1993, H.S. Dungey & P.K. Ades (VPRI 21008a). M. nubilosa
on E. globulus ssp. globulus, West Ridgley, Tasmania, May 1993, H.S. Dungey & P.K. Ades (DAR 74494); on
E. globulus ssp. globulus * E. nitens Fj hybrid, West Ridgley, Tasmania, May 1993, H.S. Dungey & P.K. Ades
(DAR 74492).

