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Abstract
Species of Pestalotiopsis have been reported to be pathogenic to eucalypt, yet few studies have addressed their real pathogenic
potential or even their diagnosis. The objective of this study was to carry out the molecular, micromorphological, physiological
and pathogenic characterization of four isolates of Pestalotiopsis sp. found in eucalypt leaf spots. DNA from the isolates was
extracted and PCR amplified using primers for the internal transcribed spacer (ITS), partial β-tubulin (TUB) and translation
elongation factor 1-alpha (EF1-α) gene regions. For morphophysiological characterization, the fungal structures were measured
and isolates evaluated for mycelial growth and sporulation under different light regimes (0, 12, and 24 h). Pathogenicity tests
were conducted on healthy eucalypt leaves. The results revealed that (a) the amplified ITS region is too conserved to be used for
identification of Pestalotiopsis species, and thus, TUB and EF1-α sequences are recommended for this purpose; (b) based on
micromorphological characteristics and DNA sequences, the four isolates were identified as the new species Pestalotiopsis
grandis-urophylla; (c) P. grandis-urophylla presents faster mycelial growth when cultivated in the dark, but for mass production
of inoculum the light regime does not have a strong influence; and (d) the pathogenic potential varied among the P. grandis-
urophylla isolates.
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Introduction

The eucalypt (Eucalyptus sp.) plant is native to Australia, but
also occurs naturally in Indonesia and adjacent islands (Carmo
et al. 2013). The Eucalyptus genus belongs to the Plantae
Realm in the Myrtaceae Family, which includes around 600
species and subspecies. These species are among the most
important forest crops in the world, due to both their versatil-
ity, which allows cultivation in diverse regions, and their rapid
growth, ascribing them great economic importance (Carmo

et al. 2013). The favorable climatic conditions, soil types,
and large crop areas make Brazil as one of the most promising
markets for eucalypt worldwide. Moreover, this crop bears
great economic value in Brazil due to its extensive use in the
production of cellulose, paper, oils for the pharmaceutical in-
dustry, decoration objects, firewood, vegetable coal as well as
in recovery of degraded areas, forest recomposing, sawmills,
and wind breaks (Santos et al. 2001). Currently, the Brazilian
forest sector accounts for about 5% of the gross national prod-
uct and 8% exports of the country, generates 1.6 million direct
and 5.6 million indirect jobs, and an annual revenue of $ 20
billion, which collects R$ 3 billion in taxes (Castro et al.
2015).

Nevertheless, the cultivation of Eucalyptus spp. may be hin-
dered by phytosanitary problems, among which diseases
caused by biotic components are considered important limiting
factors to production (Carmo et al. 2013; Kimati et al. 2005).
Eucalypt is attacked by several pathogens, mainly fungi, at
different stages both in nurseries and during mature plant de-
velopment. Besides, many phytosanitary problems are ob-
served with several species in various locations and at different
times of the year (Santos et al. 2001). For that reason,
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information and research on pathogen identification and dis-
ease control are often required in order to generate knowledge
on biotic problems associated to eucalypt that enable the estab-
lishment of appropriate control strategies, help reduce losses,
and increase productivity in the forest sector (Alonso et al.
2009; Kharwar et al. 2010). Leaf spots caused by fungal path-
ogens have acquired great importance recently, mainly in ma-
ture eucalypt plantations (Rodas et al. 2005; Lana et al. 2012).

With regard to the fungi that cause such spots, special at-
tention has been given to Pestalotiopsis sp., reported to be
responsible for spots on E. globulus (Alonso et al. 2009),
associated with the fungus Colletotrichum gloeosporioides
in leaf spots on E. grandis, a secondary pathogen in woody
tissue of E. viminalis (Carmo et al. 2013), and an endophytic
and epiphytic fungus in E. citriodora leaves (Kharwar et al.
2010). This is due to the high dissemination capacity of
Pestalotiopsis sp. spores, which are capable of penetrating
vegetable tissues through injuries or natural openings and in-
fect a great variety of botanical species, particularly eucalypt
(Carmo et al. 2013), causing damage that can reduce produc-
tion by up to 60% (Royo 2012). Therefore, proper identifica-
tion of the species is required as the first step in treating the
disease it causes.

According to many taxonomists, the classification of spe-
cies within the genus Pestalotiopsis is based on culture-related
features, such as mycelial growth and sporulation, and partic-
ularly micromorphological traits, which include conidial
length, width and length/width ratio as well as number and
length of apical and basal appendages (Barber et al. 2011;
Maharachchikumbura et al . 2011). Addi t ional ly,
Pestalotiopsis isolates can be characterized through sequenc-
ing of conserved genome regions, such as the internal tran-
scribed spacer (ITS), β-tubulin (TUB) and translation elonga-
tion factor 1-alpha (EF1-α), whose sequences are then com-
pared to others deposited in databases such as the GenBank at
the National Center for Biotechnology Information (http://
www.ncbi.nlm.nih.gov/genbank/), and allocated to a species
(Maharachchikumbura et al. 2011, 2014). There are few stud-
ies on the molecular, morphophysiological and pathogenic
characterization of Pestalotiopsis sp. isolates found in euca-
lypt leaf spots in Brazil. Furthermore, there is not enough
information on the Pestalotiopsis sp. found in leaf spots with
respect to its actual aggressiveness levels worldwide. As a
result, there is great need for research on these specific areas
of the Pestalotiopsis associated with eucalypt. This study was
carried out to (a) accomplish the molecular characterization by
using combined ITS, TUB and EF1-αDNA sequences of four
Pestalotiopsis sp. isolates; (b) accomplish the micromorpho-
logical characterization of these isolates; (c) evaluate the my-
celial growth and sporulation of the isolates under different
light regimes; and (d) evaluate the pathogenic potential of the
Pestalotiopsis sp. isolates through pathogenicity tests with
healthy leaves of mature E. urograndis ‘GG 100’ plants.

Materials and methods

Fungal isolates

In total, four Pestalotiopsis sp. isolates (E-72-02, E-72-03,
E-72-04 and E-72-06) were obtained from spotted leaves of
mature E. urograndis ‘GG 100’ plants aged 18 months, locat-
ed at the Universidade Estadual de Goiás (UEG), Ipameri
Campus (17°43′00.38”S, 48°08′40.96”W, 796 m). The iso-
lates were purified and conserved in potato dextrose agar
(PDA) medium at 5 °C. Monosporic cultures were deposited
in the “Coleção de culturas de fungos fitopatogênicos Prof.
Maria Menezes”, Universidade Federal Rural de Pernambuco,
Recife, Brazil.

Molecular characterization and phylogenetic analysis

The DNA was extracted with a protocol modified from
Dellaporta et al. (1983). For that, 200 μL of the Dellaporta
extraction buffer (0.5 M NaCl, 0.1 M Tris, 0.05 M EDTA)
were added to 100mg of fungal mass obtained from a ten-day-
old in vitro culture on PDA medium at 25 °C. The tissue was
subsequently macerated in a 1.5-mL microfuge tube using a
pistil, and then 33 μL of 20% SDS were added. The tubes
were centrifuged for 2 min and then incubated at 65 °C for
10 min. 160 μL of 5 M potassium acetate were added to the
tubes, which were vortexed for 2 min and centrifuged at
14,000 rpm for 10 min. The supernatant was discarded,
500 μL of 75% ethanol added to the pellet, and the tube
centrifuged at 14,000 rpm for 5 min. The supernatant was
removed and the pellet resuspended in 50μL ofMilli-Q water.

The purified DNAwas amplified by polymerase chain re-
action (PCR) using 5 μL of EmeraldAmp® GT PCR Master
Mix (Takara Bio Inc.); 0.2 μL of each primer; 2.6 μL ofMilli-
Q water and 1.0 μL of DNA in a final volume of 10 μL. Three
primer sets were used: (a) ITS4 (5’TCCTCCGCTTATTG
ATATGC3’) and ITS5 (5’GGAAGTAAAAGTCGTAACAA
GG3’) (White et al. 1990) for the ITS region, (b) BT2A
(5’GGTAACCAAATCGGTGCTGCTTTC3’) and BT2B
(5’ACCCTCAGTGTAGTGACCCTTGGC3’) (Glass and
Donaldson 1995) for the TUB gene, and (c) EF1-526F
(GTCGTYGTYATYGGHCAYGT) and EF1-1567R
(ACHGTRCCRATACCACCRATCTT) (Rehner 2001) for a
conserved region of EF1-α. For primer pairs ITS4/ITS5 the
PCR program consisted of an initial denaturation step at 96 °C
for 2 min, followed by 35 cycles at 96 °C for 1 min, 55 °C for
1 min and 72 °C for 2 min, followed by a final extension at
72 °C for 10 min. Amplification for primer pairs
BT2A/BT2B, and EF1-526F/EF1-1567R was conducted by
an initial denaturation step at 94 °C for 3 min, followed by
35 cycles at 94 °C for 30 s, 50 °C for 30 s and 72 °C for 30 s,
followed by a final extension at 72 °C for 5 min. The PCR
products were visualized through electrophoresis in 1.0%
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agarose gel in TBE and visualized under UV light. After ob-
servation of specific bands, the PCR products were precipitat-
ed with 2 volumes of 100% ethanol and 0.1 volume of 3 M
sodium acetate (pH 5.3), followed by a 12-h rest at −20 °C,
and centrifugation at 14,000 rpm for 1 min. The pellet was
rinsed with 70% ethanol and the DNA resuspended in 3 vol-
umes ofMilli-Q water. The DNA concentration was measured
using a NanoDrop (ThermoFisher). DNA sequencing was car-
ried out by ACTGene Molecular Analysis (Alvorada, RS,
Brazil). The ITS, TUB and EF1-α sequences were deposited
in GenBank under accession numbers KU926708,
KU926716, KU926712 (for E-72-02), KU926709,
KU926717, KU926713 (E-72-03), KU926710, KU926718,
KU926714 (E-72-04) and KU926711, KU926719,
KU926715 (E-72-06). The sequences were compared with
other Pestalotiopsis sequences deposited in GeneBank using
the Basic Local Alignment Search Tool (BLAST: Altschul et
al. 1990) hosted at NCBI (https://blast.ncbi.nlm.nih.gov/Blast.
cgi). A multiple sequence alignment was constructed using
CLUSTALX (Larkin et al. 2007) and BOXSHADE 3.21
(REFs). Phylogenetic analysis was constructed by the
Neighbor-Joining method.

Micromorphological characterization

The slides for the study of micromorphological structures
were prepared with lactoglycerol as the mounting medium
by removing the fungal structures from 7-days old cultures
on PDA. The images were captured under a Leica DM500
light microscope with an attached camera. Measurements of
the fungal structures (conidia length and width, conidia medi-
an cell length and width, number and length of apical and
basal appendages) of each isolate were carried out with the
aid of the LAS EZ 2.0 (100×) software (LEICA). On average,
30 measurements were recorded for each structure.

Evaluation of mycelial growth and sporulation
under different light regimes

PDA plugs (7 mm) with mycelia of the four E-72
Pestalotiopsis sp. isolates were extracted from colonies
(approx. ten-days-old) and transferred to the center of Petri
dishes containing PDA medium. Next, the dishes were kept
in a BOD at 25 °C, under three light regimes: 0, 12 and 24 h.
The radial mycelial growth was recorded based on the average
between two opposite diameters, which were measured every
2 days from the second to the tenth day of growth. After the last
reading of radial growth, the dishes were used to quantify spore
production. To do so, 10 mL of sterile distilled water were
added to each Petri dish, followed by the release of spores with
a Drigalsky spatula. Then, spores were collected in a Becker
and sieved through sterile gauze. Concentrates obtained from
the suspensions were measured in a Neubauer chamber. The

number of spores was counted five times for each culture. The
experiment was set in a completely randomized design with
five replications (Petri dishes) for each Pestalotiopsis sp. iso-
late. The experiments were carried out twice.

Evaluation of pathogenic potential

Healthy leaves of matureE. urograndis ‘GG 100’ plants (aged
18–24 months) were rinsed in running water and dried in a
laminar flow hood for 10min. For inoculation, five holes were
needle-punctured in the center of the leaf surface, and a PDA
plug (7 mm) containing the Pestalotiopsis sp. mycelium (from
a 5-days culture) was placed on it (Serra and Coelho 2007).
The leaves inoculated with the pathogen were placed inside a
transparent Gerbox (11 × 11 × 3.5 cm) under high humidity by
means of a germination paper constantly watered. Disease
severity evaluations were performed by measuring lesion di-
ameter around each inoculation point with a digital caliper rule
at 4, 6, 8 and 10 days after inoculation (DAI). The experiments
were conducted twice. Re-isolation of the fungus from infect-
ed leaves was attempted to fulfill Koch’s postulates.

Statistical analysis

Data on mycelial growth and sporulation under different light
regimes, pathogenicity tests, and micromorphological struc-
tures were submitted to analysis of variance. Scott-Knott test
(P < 0.05) was used for mean comparisons and regression
analysis to obtain representative models. Statistical analyses
were performedwith the SISVAR 5.3 software (Ferreira 2011).

Results

Molecular characterization and phylogenetic analysis

Four isolates of Pestalotiopsis sp. were obtained from spotted
leaves of mature E. urograndis ‘GG 100’ plants. After purifi-
cation and conservation of the cultures, the isolates were
grown on PDA medium for DNA extraction. The DNA of
the four isolates was amplified by PCR using primer sets
ITS4/ITS5, BT2A/BT2B and EF1-526F/EF1-1567R for ITS,
TUB and EF1-α, respectively. These primer sets amplified
specific bands of approx. 600 bp for ITS, approx. 450 bp for
TUB and approx. 500 bp for EF1-α. The sequences of these
three genomic regions were used to obtain a combined data
matrix that consisted of 76 sequences from 55 taxa originated
from Maharachchikumbura et al. (2014), including the new
four E-72 isolates as well as P. keteleeria (MFLUCC13–0915)
and N. saprophytica (MFLUCC12–0282) as outgroups
(Fig. 1). The combined alignment of the ITS, TUB and
EF1-α contained 1913 characters, 395 of which were parsi-
mony-informative, 572 were variable and 946 were
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conserved. Trees were sampled at every 1000 generations for
a total of 10,000 trees. The first 2500 trees were discarded as
the burn-in phase. Posterior probabilities were determined
from a majority-rule consensus tree generated with the re-
maining 7500 trees. Isolates E-72 were genetically distant
from the other species (Fig. 1).

Micromorphological characterization

All four isolates presented five-celled conidia, of which the
apical and basal cells were hyaline and the three median cells
were light and dark brown colored (Fig. 2). Measurements of
the conidia did not reveal differences among the E-72
Pestalotiopsis isolates. Conidia had a length of 23.0–
30.0 μm, a width of 5.0–6.5 μm and a length/width ratio
varying from 4.0 to 5.3 (Table 1). The conidia median cells
were light and dark brown colored with their lengths ranging

from 5.0 to 7.0 μm and their width from 5.0 to 6.5 μm. The
apical appendages were hyaline and amounted to 2–3 by co-
nidium (Fig. 2), with length ranging from 9.5 to 19.5 μm. No
lumps or branching were observed in the apical appendages,
which had inserts at the top of the hyaline apical cell. One
hyaline basal appendage whose length ranged from 3.5 to
8.0 μm was found in the conidia.

Evaluation of mycelial growth and sporulation
under different light regimes

There were no statistical differences in mycelial growth
among the isolates, which allowed regression models to be
obtained for the entire set of isolates under each light regime.
Each light regime produced a distinct mycelial growth pattern
(Fig. 3). In the dark, a degree two polynomial was obtained
(y = −0.4379 × 2 + 12.9791× −14.2200; r2 = 99.04%; P ≤
0.01). When subjected to 12 h of light, a linear model was
obtained (y = 7.2975× −4.0350; r2 = 99.92%; P ≤ 0.05) and
when subjected to 24 h of light, a degree three polynomial
was produced (y = 0.2348 × 3–3.9758 × 2 + 26.2086×
−29.0750; r2 = 99.73%; P ≤ 0.05). All models were significant
and had high coefficients of determination (r2).

There were no differences in sporulation either among iso-
lates after 10 days of growth in PDA under the three light
regimes or among different light regimes. Overall, the sporu-
lation of the isolates was on average 22.9, 21.8 and 22.3 co-
nidia mL−1 for the 0-, 12- and 24-h regimes, respectively.

Evaluation of pathogenic potential

Isolates E-72-04 and E-72-06 presented higher virulence than
the others, producing spotted leaf areas of 27.6 and 26.8 mm2,
respectively (Table 2). Isolate E-72-02 caused the smallest
spots to eucalypt leaves (12.0 mm2), behaving differently as
shown by its disease progress curve (Fig. 4), which was
corrected into a simple linear model after regression analyses
(Table 2). The other three isolates, with higher pathogenic
potential than E-72-02, were corrected into a degree two poly-
nomial. All models were significant and had high coefficient
of determination. After inoculation, the typical symptoms of
the disease caused by E-72 Pestalotiopsis were reproduced,
which were characterized by dark brown necrotic spots after
10 DAI (Fig. 5). Each isolate was re-isolated from infected
tissue and the same structures and growth behavior on PDA
medium as those of the initial isolates were observed.

Discussion

This study was aimed to accomplish the molecular character-
ization of four E-72 Pestalotiopsis isolates through a fast pro-
cedure of DNA isolation and purification. The concentration

Fig. 1 Phylogenetic tree of Pestalotiopsis isolates based on the ITS, TUB
and EF1-α sequences. The tree was constructed using the Neighbor-
Joining method. A bootstrap analysis was performed with 100
repetitions. Scale bar indicates estimated 1% sequence divergence
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of obtained DNAwas satisfactory since a total of 30–60 ng of
DNA per sample was sufficient for the next steps. The con-
centrations obtained conform to Kruschewsky (2010), who
obtained between 78.6 and 203.8 ng μL−1 of DNA per
Pestalotiopsis sp. sample. Using the Dellaporta et al. (1983)
extraction buffer contributed to the DNA sample integrity and

to more efficient deproteination. After the subsequent extrac-
tion steps, the occurrence of the specific bands in a 1% agarose
gel suggested that there was no DNA contamination by
polysaccharides.

Hu et al. (2007), Liu et al. (2010) and Maharachchik
umbura et al. (2012) suggested that a combined multigene

Fig. 2 Pestalotiopsis grandis-urophylla conidia obtained from spotted
leaves of mature Eucalyptus urograndis ‘GG 100’ plants aged
18 months. a Isolate E-72-02 conidium with five cells, two of which
are hyaline apical cells and the other three median cells presenting light
and dark brown color. The arrow shows the conidium hyaline basal

appendage. b Isolate E-72-03 conidium. Arrows show the conidium
two hyaline apical appendages. c Isolate E-72-04 conidium. The arrow
shows the dark brown median cell. d Isolate E-72-06 conidium. The
arrow shows the conidium hyaline apical cell. The bars correspond to
15.5; 16.5; 16.0 and 14.5 μm for Figs. A, B, C and D, respectively

Table 1 Characteristics of
Pestalotiopsis grandis-urophylla
conidia obtained from mature
Eucalyptus urograndis ‘GG 100’
plants

Isolates Conidiaa Median cella Appendagesa

Apicalc Basalc

Length
(μm)

Width
(μm)

L/Wb Length
(μm)

Width
(μm)

N Length
(μm)

N Length
(μm)

E-72-02 26.1 ± 2.0 5.9 ± 0.5 4.4 ± 0.4 6.0 ± 0.8 5.8 ± 0.4 2–3 15.8 ± 3.4 1 6.3 ± 1.5

E-72-03 26.1 ± 3.0 5.7 ± 0.5 4.6 ± 0.7 5.7 ± 1.1 5.7 ± 0.5 2–3 15.7 ± 3.8 1 5.1 ± 1.6

E-72-04 27.9 ± 2.3 6.0 ± 0.5 4.6 ± 0.5 6.4 ± 0.6 6.0 ± 0.5 2–3 16.6 ± 3.1 1 5.9 ± 1.1

E-72-06 25.8 ± 1.6 5.7 ± 0.6 4.6 ± 0.5 5.8 ± 0.5 5.7 ± 0.6 2–3 13.6 ± 3.9 1 5.4 ± 1.2

aMeans of 30 conidia per isolate ± standard deviation
b L, length; W, width
c N, number
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dataset would better resolve the taxonomy of Pestalotiopsis
and this conclusion is supported here. The ITS sequence was
less informative than those of the TUB and EF1-α genes in
distinguishing endophytic Pestalotiopsis species in Pinus
armandii and Ribes spp. (Hu et al. 2007). Likewise, the pres-
ent study shows that the sequence of the ITS region do not
allow for Pestalotiopsis species separation since the alignment
resulted in high levels of similarity (from 98 to 100%) among
several different species indicating that this region is too con-
s e r v e d t o b e d i s c r i m i n a t i n g . A c c o r d i n g t o
Maharachchikumbura et al. (2014), the ITS sequence allied
to those of the TUB and EF1-α genes provides better differ-
entiation among Pestalotiopsis species.

The distinction of Pestalotiopsis species through the
evaluation of individual morphological characters is more
difficult given the occurrence of overlapping when broad
ranges of values are obtained. According to Kruschewsky
(2010), the micromorphological characters conidia length
and width show little variance among isolates. However,
most studies have not provided or even evaluated conidia
length/width ratio. Such information should be provided in
order to facilitate the distinction of species since the
length/width ratio of E-72 isolates had a high variance
(CV = 12.62%) when compared to that of conidia sizes
(CV = 8.55%). Also, during the distinction of species,

apical and basal appendages were taxonomically relevant
in 80% of cases, since their lengths presented high vari-
ance. Such characters also presented high variance for
E-72 isolates (CV = 23.35 and 24.46% for apical and basal
appendages, respectively).

Isolates E-72 were named as P. grandis-urophylla because
their host, the clone “GG 100”, is a Eucalyptus grandis ×
Eucalyptus urophylla hybrid. The mycelial growth of the
P. grandis-urophylla isolates was aided by continuous dark-
ness from the 4th to the 8th days after pricking (Fig. 3), which
is very common for many Hyphomycetes fungi, as noted by
Teramoto et al. (2013). Another characteristic reported for
Hyphomycetes fungi is the induction of sporulation caused
by the 24-h light regime (Carvalho et al. 2008). Since sporu-
lation is dependent on other factors, such as the number of
prickings during the sporulation peak and the broad variance
in sporulation speed and intensity among isolates
(Kruschewsky 2010), the impact of light regime was not de-
termined for Pestalotiopsis spp. The relevance of such studies
should be emphasized, especially with respect to the produc-
tion of inoculum (Carvalho et al. 2008). Therefore, in order to
achieve faster mycelial growth of P. grandis-urophylla, culti-
vation in the dark during 6–8 days is suggested, whereas for
mass production of inoculum the light regime is not a signif-
icant factor.

Fig. 3 Mycelial growth (mm) of
Pestalotiopsis grandis-urophylla
from 2 to 10 DAI after growing
on PDA medium under different
light regimes (0, 12 and 24 h of
light)

Table 2 Eucalyptus urograndis
‘GG 100’ leaf area spotted by
Pestalotiopsis grandis-urophylla
at 10 DAI and regression models
for leaf spot growth from 2 to 10
DAI

Isolate Spotted leaf area at 10 DAI (mm2)a Regression model r2 (%) (P ≤
X)

E-72-02 12.0 c y = 0.84× +5.04 72.06 0.01

E-72-03 21.6 b y = −0.4285 × 2 + 6.8228× −4.32 98.32 0.01

E-72-04 27.6 a y = −0.4928 × 2 + 8.8542× −11.52 98.82 0.01

E-72-06 26.8 a y = −0.7371 × 2 + 11.1977× −12.86 92.40 0.01

CV (%) 17.61 – – –

a Values in the column followed by the same letter are not significantly different according to Scott-Knott
test (P ≤ 0.05)
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A total of 13 species of the Pestalotiopsis species on
Eucalyptus sp. have already been reported (Farr and
Rossman 2015). Pestalotiopsis spp. fungi have also been
found in other plants, especially ornamentals. Jeon and
Cheon (2014) found Pestalotiopsis causing brown spots
on the leaf borders of Taxus cuspidate, an ornamental tree.
The spots subsequently coalescence forming lesions sim-
ilar to those shown in Fig. 5b. Wu et al. (2009) also
reported Pestalotiopsis on Reineckea carnea, a medicinal
herb, on which it caused 20 × 50-mm oval dark brown
spots that coalesced on the leaf blade. In contrast to our
study, Wu et al. (2009) found a yellowish halo around the
spots, which is not very common for Pestalotiopsis.
Zhang et a l . (2010) s tudied the occur rence of
Pestalotiopsis in the ornamental plant Hypericum
patulum; the fungus attacked over 30% of the leaves, on
which it initially caused light to dark brown spots sized
20–113 mm2 that resulted in the formation of dark
acervuli on their top.

The symptoms showed in Fig. 5 confirm the main ob-
servations previously reported in the literature. The path-
ogenicity of the P. grandis-urophylla isolates used in this

study is believed to be due to the fact that they were
obtained from spotted leaves, which rules them out as
endophytic or weak secondary pathogens. Another impor-
tant aspect to be mentioned here is the different pathogen-
ic potential found among the E-72 isolates. In a study by
McQuilken and Hopkins (2004), it was found that
Pestalotiopsis isolates were non-specific and affected oth-
er plant species causing the typical dark brown spots.
Likewise, Taguchi e t al . (2001) suggested that
Pestalotiopsis spp. isolates are not host specific. Since
Pestalotiopsis spp. have been found in herbs and in other
different hosts, such plants deserve attention, as they can
serve as inoculum sources of this pathogen for eucalypt
trees.

The conclusions of this study were: (a) Phylogeny based
on combined ITS, TUB and EF1-α DNA sequences sug-
gested the new species P. grandis-urophylla associated with
Eucalyptus grandis × Eucalyptus urophylla hybrids; (b) the
fungusP. grandis-urophylla hasmore rapidmycelial growth
when cultivated in the dark, but for mass inoculum produc-
tion the light regime is not so determinant; (c) the pathogenic
potential varied among the P. grandis-urophylla isolates;

Fig. 4 Eucalyptus urograndis
‘GG 100’ leaf area spotted by
Pestalotiopsis grandis-urophylla
from 2 to 10 DAI

Fig. 5 Eucalyptus urograndis ‘GG 100’ leaves inoculated with
Pestalotiopsis grandis-urophylla (E-72-06) showing spot symptoms at
10 DAI. a The arrow indicates a necrotic dark brown spot typically

caused by Pestalotiopsis. b The arrow shows a 30-mm2 lesion caused
by the coalescence of smaller spots. Bars correspond to 8 and 6 mm for
Figs. A and B, respectively
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different significant models with high coefficients of deter-
mination for disease progress were obtained.
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