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Abstract: During the summer of 2016, severe dieback was observed on young potted Prunus lusitanica
(Portugal laurel) plants in a nursery in the Pistoia province (Tuscany, Italy). Cylindrocarpon-like
isolates were consistently recovered from diseased plant tissues. The combination of morphological
and molecular traits, including sequence data of histone 3 and β-tubulin genes (HIS3, TUB2) and
internal transcribed spacers (ITS), allowed the identification of Dactylonectria macrodidyma (Halleen,
Schroers & Crous) L. Lombard & Crous (asexual form Cylindrocarpon macrodidymum) as the causal
agent of the disease. Pathogenicity tests reproduced disease symptoms observed in the nursery after
six months fulfilling Koch’s postulates. D. macrodidyma is a soilborne plant pathogen and is to be
considered of great economic importance on P. lusitanica, especially under favorable conditions such
as stress and/or reduction of plant vitality. The increasingly frequent reports of the disease caused
by the pathogen in various nurseries suggest that pot cultivation, together with prolonged drought
periods, may play a role in favoring infections. To the best of our knowledge, this is the first report
worldwide of the occurrence of dieback on Prunus lusitanica caused by D. macrodidyma.

Keywords: dieback; Portugal laurel; nursery diseases; ornamental plants; phylogenetic analysis;
pathogenicity test; Cylindrocarpon macrodidymum

1. Introduction

Prunus lusitanica L. (Portugal Laurel) is a plant species of the Rosaceae family native
to southwestern France, Spain, Portugal, Morocco, and Macaronesia (the Azores, Canary
Islands and Madeira). It was first brought to the UK from Madeira in 1648, and it is
now widely planted in northern Europe (UK, Ireland, and France), New Zealand, and
the western United States (California, Oregon and Washington states) as a hedge and for
screening in gardens and parks. The specific name ‘lusitanica’ means ‘from Lusitania,’ the
name that the Romans gave to Portugal, hence its common name, Portugal laurel.

P. lusitanica is a bushy, evergreen shrub or tree with a dark green leaf. Portugal Laurel
has reddish new shoots that look attractive against the dark green leaves. If left untrimmed,
it produces masses of small fragrant white flowers in early summer, followed by small
red to dark purple fruit. The shiny bright green foliage on red stems gains a bluish tinge
in winter.

Commercially the variety ‘Myrtifolia’ is becoming more popular than the ordinary
Portugal Laurel because it has a smaller, darker leaf with redder stems (Figure 1a). ‘Myrti-
folia’ is generally known by the name ‘Angustifolia’ and sporadically as ‘Pyramidalis’ and
is excellent for hedging or topiary (Figure 1b; https://evergreenhedging.com, accessed 16
November 2022).
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Figure 1. Potted Prunus lusitanica plants growing in a nursery: (a) hedging plants and
(b) topiary balls.

The annual production of P. lusitanica is about 600,000 plants with a commercial value
of approximately 7 million € which represents about 1.5% of the annual production value
of the Pistoian ornamental nurseries. The Pistoia production area (Tuscany Region) is the
most important in Europe for the production of outdoor ornamental plants. Over 50%
of the P. lusitanica sold production is represented by medium-small plants (5–12 L pots),
while the rest of the production is equally represented by small (3 L pots) and large plants
(pots > 18 L). Almost 95% of plants are exported not only to European countries but also to
other continents (Associazione Vivaisti Italiani, Personal communication, 2022).

In the summer of 2016, P. lusitanica plants cultivated in pots in a nursery located in
the Pistoia province showed severe yellowing, wilting and dieback symptoms (Figure 2a).
Plants were smaller, less vigorous and were usually characterized by large reddish-brown
areas along the stem starting below the crown that can be easily scraped off to show the
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internal wood symptoms (Figure 2b). Cross sections of infected stems showed characteristic
necrosis patterns associated with brown wedge-shaped areas (Figure 2c,d). Many affected
plants died within a few weeks of showing the first symptoms. The damage was quite
substantial because about 50% of the 3-year-old P. lusitanica plants were diseased. The
symptoms observed in P. lusitanica have been found in several nurseries of the Pistoia
district, and our studies were conducted using diseased plants from a single nursery.

Figure 2. Symptoms associated with Prunus lusitanica dieback. (a) Three-year-old plants showing,
from left to right, severe decline symptoms, including weak vegetation, yellowing, summer wilting
and crown rot symptoms. A healthy plant is shown on the far left. (b) Part of the stem with bark
removed, showing large reddish-brown areas along the stem beginning below the crown and running
up along the stem. (c) Cross-sections of a healthy P. lusitanica stem. (d) Cross sections of an infected
P. lusitanica stem revealed dark brown sectorial necrosis extending from the bark to the pith.

Some fungal species belonging to different genera are reported as pathogens of Portu-
gal laurel: Libertella prunicola [1], Chondrostereum purpureum [2], Armillaria spp. [3], Verticil-
lium dahliae [4], Peronospora sparsa [5], Podosphaera tridactyla [6], Colletotrichum sp., Pestalo-
tia sp. [7], Phytophthora ramorum [8], Hysterographium flexuosum and Phomopsis sp. [9]. In
contrast, P. lusitanica is quite resistant to shot-hole disease (caused collectively by different
bacterial and fungal pathogens) [10].

Cylindrocarpon-like asexual morphs are ubiquitous soil-borne fungal pathogens capable
of infecting herbaceous and woody plants with high economic importance [11]. They cause
different types of diseases, especially on plant crowns and roots (for further details see
Table 1 in the Discussion). These fungi are considered opportunistic necrotic pathogens, and
they can survive in the soil for a long time in the absence of the host crops [12,13], producing
different types of propagules (mycelium within crop debris, conidia which spread in soil
water, and chlamydospores) [11,14]. In the presence of favorable conditions such as stress
and/or reduction of plant vitality, the epidemic potential of Cylindrocarpon-like fungi is
very high [15,16].

Furthermore, in potted nursery plants, there are increasingly frequent reports of
diseases caused by these pathogens, suggesting that this type of cultivation may play a
role in favoring infections. Plants are often stressed and subject to drought periods, they



Horticulturae 2023, 9, 145 4 of 14

remain in the pots throughout the production, and several wounds can be caused during
transplanting [17–19].

The genus Cylindrocarpon was reported for the first time by Wollenweber in 1913 [20]
when he described an asexual morph of the genus Neonectria. Since then, the taxonomy
of this genus has been revised several times [17], and Cylindrocarpon-like asexual morphs
form a group including species of different genera such as Cylindrodendrum, Dactylonectria,
Ilyonectria, and Neonectria [21].

The causal agent of the severe dieback of P. lusitanica that occurred in Italy is still
undescribed. Therefore, the aim of the work was to identify the causal agent associated with
crown rot symptoms in P. lusitanica. Morphological observations and culture characteristics
combined with a molecular characterization by multi-locus sequence analysis (ITS, TUB2
and HIS3) allowed an accurate diagnosis of the causal agent of the disease and revealed a
new host/pathogen association in the most important European nursery district for the
production of outdoor ornamental plants.

2. Materials and Methods
2.1. Sample Collection and Fungal Isolation

Cross sections of 25 plants were cut from the affected stems, washed under running
tap water and surface sterilized for 10 min in an aqueous solution containing sodium
hypochlorite (NaOCl; 1% available chlorine) and ethanol (50% v/v), rinsed twice in sterile
distilled water and dried in a laminar flow-cabinet.

After surface disinfection, small pieces from the margin between healthy and discol-
ored or decayed wood tissue were plated on potato dextrose agar (PDA) (Difco, Detroit,
MI, USA) supplemented with 300 mg L−1 streptomycin sulfate (Sigma-Aldrich, Saint Louis,
MO, USA).

Plates were incubated for 7–10 days at 24 ± 1 ◦C under near UV light with a 12 h
photoperiod, and all colonies (n = 34) were transferred to PDA. Single spore colonies were
derived prior to morphological identification using the serial dilution method [22], and
pure cultures were kept in long-term storage on PDA under mineral oil at 4 ◦C.

2.2. Morphological Observations

Morphological studies of 15 selected monoconidial isolates, representative of the other
cultures, were performed on PDA (Potato Dextrose Agar), OA (Oat-meal Agar) and SNA
(Synthetic Nutrient-poor Agar) [23] as described by Halleen et al. [24]. Isolates were grown
in the dark at 20 ± 1 ◦C. The colony color (surface and reverse) was rated using the color
names of Kornerup and Wanscher [25].

Based on the identical morphological characteristics among the fungal isolates, the
species level identification was determined by DNA sequencing and phylogenetic analyses
using two representative single-conidial isolates (DAFE SP16-21 and DAFE SP16-22).

Fungal structures of isolate DAFE SP16-21 were observed after 14 days under a
Leica MZ FLIII stereomicroscope or with a Leitz Dialux 22 compound microscope using
differential interference contrast illumination. Microscopic preparations were made in
lactic acid, and the size of the structures was determined using water as a mounting
medium. Images were captured using a Leica DFC 450C digital microscope camera (Leica
Microsystems Ltd., Heerbrugg, Switzerland) with control software. The averages and the
95% confidence levels were determined, and the extremes of conidial measurements are
given in parentheses.

2.3. DNA Extraction, Amplification and Sequencing

Fungal mycelium for DNA extraction was grown in 200 mL of Yeast Extract Malt
Extract Glucose Broth (YMB—0.3% yeast extract, 0.3% malt extract, 0.5% peptone, 1%
glucose) at 150 rpm for 3–4 days at 24 ± 1 ◦C in the dark. Mycelium was harvested by
filtration through sterile Miracloth (Calbiochem, San Diego, CA, USA), washed thoroughly
using sterile distilled water and pressed dry between sterile paper towels. The harvested
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mycelium was either used immediately for DNA extraction or stored at −20 ◦C until use.
Total genomic DNA was extracted by the method described by Pecchia and Da Lio [26].

The primer pairs ITS5/ITS4 [27], Bt2a/Bt2b [28] and CYLH3F/CYLH3R [29] were
used to amplify the internal transcribed spacer (ITS) and 5.8 S region of nrDNA and partial
β-tubulin (TUB2) and histone 3 (HIS3) genes respectively.

The amplification reactions were carried out in a 25 µL volume containing 25–50 ng
of template DNA, 0.5 µM (for ITS and histone 3) and 0.4 µM (for β-tubulin) of each
oligonucleotide primer and 12.5 µL of GoTaq® Green Master Mix (Promega, Madison,
WI, USA) with volumes adjusted to 25 µL with nuclease-free water. For ITS, an initial
denaturation step of 94 ◦C for 1 min was followed by 30 amplification cycles of a 30-s 94 ◦C
denaturation step, a 1-min 54 ◦C annealing step and a 1-min 72 ◦C extension step. After the
30 cycles, samples were incubated for 4 min at 72 ◦C (final extension step). For β-tubulin
PCR conditions were an initial step of 3 min at 95 ◦C, 35 cycles of 1 min at 94 ◦C, 50 s at
55 ◦C, and 1 min at 72 ◦C, followed by 10 min at 72 ◦C. For histone 3, an initial denaturation
step of 96 ◦C for 5 min was followed by 30 amplification cycles of a 30-s 96 ◦C denaturation
step, a 30-s 56 ◦C annealing step and a 1-min 72 ◦C extension step. After the 30 cycles,
samples were incubated for 5 min at 72 ◦C (final extension step). Negative controls (no
DNA) were included for each set of reactions.

PCR products were analyzed by electrophoresis in 0.5× TBE buffer with 2% (w/v)
agarose gels and detected by UV fluorescence after GelRed™ staining (Biotium Inc., CA,
USA) according to the manufacturer’s instructions. The 100 bp DNA ladder (Promega,
Madison, WI, USA) was used as a molecular size marker. The amplicons were then purified
using the QIAquick PCR purification Kit (Qiagen Italia, Milano, Italy) and were sent to
BMR Genomics (Padova, Italy) for sequencing in both directions with the same set of
primers used for amplification.

2.4. Phylogenetic Analysis

Sequences were assembled and edited using the BioEdit program (v.7.2.5) [30] to
obtain consensus sequences from those generated from forward and reverse primers and
have been deposited in GenBank (Table S1). The histone 3, β-tubulin and ITS consensus
sequences were used as queries in BLASTn searches of the GenBank database hosted
by NCBI.

Phylogenetic analysis was first performed using the histone 3 alignment as this locus
was reported to be very informative [31–33]. In addition, a combined alignment of three
loci (HIS3, TUB2 and ITS) was also analyzed. Both analyses were conducted on a set of
subjects (42) selected from the BLASTn searches, along with sequences of type species
retrieved from the literature [21,31]. All the reference sequences are listed in Table S1 and
are available on GenBank.

The sequences obtained were aligned using MAFFT v. 7 online software [34], and
the resulting multiple alignments were end-trimmed in order to compare the nucleotides
of the sequence. Using MEGA11 [35], the best-fit substitution model for the multiple
sequence alignments was calculated for each separate sequence dataset. The multilocus
concatenated alignment (HIS3, TUB2 and ITS) was performed using Geneious 10.2.3. The
Markov chain Monte Carlo (MCMC) algorithm was performed using MrBayes 3.2.6 [36] to
generate phylogenetic trees with Bayesian posterior probabilities for a combined sequence
dataset. For each locus, the nucleotide substitution models determined by MEGA11 were
used in the analysis. Four MCMC chains were run simultaneously for random trees for
5,000,000 generations. Samples were taken every 1000 generations. The first 25% of trees
were discarded as the burn-in phase of each analysis, and posterior probabilities were
determined from the remaining trees.

2.5. Pathogenicity Test

Pathogenicity was confirmed by inoculating healthy 2-year-old P. lusitanica ‘Angustifo-
lia’ plants with the representative isolates DAFE SP16-21 and DAFE SP16-22. Inoculations
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were carried out by removing a 9-mm bark disc with a cork borer and replacing it with a
9-mm plug from a 10-day-old PDA culture. The wounds were covered with sterile wet
cotton wrapped with parafilm to prevent contamination and desiccation. Three inoculation
points per plant were used, with a total of three replicates plus one control per plant inocu-
lated with PDA plugs only. After inoculation, plants were incubated in a growth chamber
at 24 ± 1 ◦C with a 12-h dark and light cycle and were visually inspected for disease for up
to 6 months. To fulfill Koch’s postulates, re-isolation was carried out following the same
procedure described above.

3. Results
3.1. Morphological Observations

Cylindrocarpon-like isolates were consistently recovered from the cross sections of
diseased P. lusitanica stems with a frequency of 68% of the total isolations performed.

Colonies on PDA appeared with a highly diffuse aerial mycelium, which was initially
grayish-white and then varied in color from brown to sepia. On the reverse of the substrate,
the colony color was burnt umber (6E7) in the center of the colony, brownish yellow (6D7)
towards the margin and amber-yellow (4B6–4B7) at the margin. The colony diameter (mm)
after 7 days was 34–35 on PDA, 45–47 on OA and 43–45 on SNA.

On PDA, all cultures produced hyaline, ellipsoidal to ovoidal 0–1-septate microconidia
measuring and hyaline, straight, cylindrical, somewhat clavate 1–3 septate macroconidia;
0-septate microconidia measuring (3.1-)12.5-13.3-14.1(-15.2) × (3.1-)4.1-4.3-4.6(-5.5) µm
(n = 11) and 3-septate macroconidia measuring (36.6-)44.3-46.2-48.1(-53.6) × (4.9-)6.6-7.0-
7.4(-9.4) µm (n = 30). Conidia were formed on simple or branched conidiophores. Chlamy-
dospores were not abundant, generally intercalary, and single or in chains (Figure 3a–d).
Perithecia did not develop on agar media.
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isolate DAFE SP16-21: (a) Colony on PDA. (b) Chlamydospores. (c) Micro- and macroconidia formed
on PDA. (d) Simple, unbranched septate conidiophores on PDA. Scale bars = 10 µm.
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3.2. Phylogenetic Analysis

Amplicons of 569 and 544 bp (ITS), 347 bp (TUB2) and 499 bp (HIS3) were obtained
for the fungal isolates DAFE SP16-21 and DAFE SP16-22, respectively.

BLASTn search using ITS and TUB2 sequences were ineffective in distinguishing D.
macrodidyma from other Dactylonectria species (e.g., D. torresensis and D. alcacerensis) even
though they showed 99–100% identity.

In contrast, the HIS3 gene sequence exhibited 99–100% identity only with D. macro-
didyma isolates and among them with D. macrodidyma ex-type isolate CBS 112615 (GenBank
Accession No. JF735647) [31].

The phylogenetic analysis included the fungal isolates DAFE SP16-21 and DAFE SP16-
22 and 41 ingroup taxa, with Campylocarpon fasciculare (CBS 112613) as an outgroup taxon.
Two phylogenetic trees were obtained using the alignment of a combined dataset (HIS3,
TUB2 and ITS) and the HIS3 single-locus alignment (Figures 4 and 5).

The combined sequence dataset of 1300 characters containing alignment gaps con-
sisted of 833 conserved, 318 parsimony-informative and 98 singleton characters. The gene
boundaries were HIS3: 1–506, ITS: 507–1010 and TUB2: 1011–1300. Using MEGA11, the
GTR + G + I evolution model was selected for the partitioned Bayesian inference for HIS3,
while the K2 + G evolution model was selected for ITS and TUB2, and the consensus tree is
presented in Figure 4.
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was selected for ITS and TUB2 sequences. The representative isolates DAFE SP16-21, and DAFE
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The HIS3 single-locus sequence dataset of 506 characters containing alignment gaps
consisted of 298 conserved, 172 parsimony-informative and 33 singleton characters. Using
MEGA11, the GTR + G + I evolution model was selected for the partitioned Bayesian
inference, and the consensus tree is presented in Figure 5.

In both trees, the isolates DAFE SP16-21 and DAFE SP16-22 clustered in the Dacty-
lonectria (≡ Ilyonectria, Neonectria) macrodidyma (Cylindrocarpon macrodidymum) clade, which
include the ex-type isolate CBS 112615, with high Bayesian Posterior Probability (0.99). The
isolates used in this study were therefore identified as Dactylonectria macrodidyma (Halleen,
Schroers & Crous) L. Lombard & Crous [21,24,37].
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3.3. Pathogenicity Test

Six months after inoculation with isolates DAFE SP16-21 and DAFE SP16-22 of D.
macrodidyma, most of the inoculated P. lusitanica plants showed chlorotic leaves and large
reddish-brown areas along the stems similar to those observed in the commercial nursery
(Figure 6). Both isolates of D. macrodidyma were recovered from symptomatic P. lusitanica
plants and identified based on morphology, fulfilling Koch’s postulates. The re-isolation
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percentages from the lesions varied between 90% and 100%. No symptoms were observed
in the controls.
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Figure 6. Pathogenicity test with the isolate DAFE SP16-21 of Dactylonectria macrodidyma. On the left:
healthy control. On the right: reddish brown symptoms.

4. Discussion

A polyphasic approach to identify fungal isolates associated with the dieback found
on Prunus lusitanica in an Italian nursery (Tuscany, Pistoia) was used. The combination
of morphological traits, pathogenicity assay, and molecular phylogeny using the HIS3
sequence and a combined alignment of three loci (HIS3, TUB2 and ITS) [24,38] revealed
the identity of the fungal isolates to be Dactylonectria macrodidyma. Sequence analysis of
the histone 3 gene has been recognized as the most appropriate to identify Dactylonectria
species, especially those belonging to the “macrodidyma” species complex [31–33].

Fungal genera such as Dactylonectria, Ilyonectria and Neonectria are important pathogens
of large varieties of plants worldwide. The species belonging to these genera showed com-
mon phenotypic traits such as orange to red ascomata, intercalary globose chlamydospores
and Cylindrocarpon-like asexual forms with ellipsoidal to ovoid 1–4 septate macroconidia
and 0–1 septate microconidia [21,37].

Recently the generic status of Ilyonectria and allied genera was re-evaluated using
multi-gene DNA data and morphological comparisons, and the genus Dactylonectria was
introduced with 10 new combinations, several of which were previously treated as Ilyonec-
tria [21].
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Dactylonectria macrodidyma has been mainly reported as the causal agent of the black
foot disease of grapevine, but the pathogen has also been reported on many herbaceous
and woody plants with high economic importance (Table 1).

Table 1. List of plants on which the presence of the fungal pathogen Dactylonectria macrodidyma has
been reported.

Plant Common Name Disease References

Acer palmatum Japanese maple Crown cankers and root rot [39]
Annona cherimola Cherimoya Root-rot [40]
Citrus Trifoliate seedlings (Carrizo) Dry Root Rot [15]
Fragaria x ananassa Strawberry Black root rot [41,42]
Ilex aquifolium Holly Root rot and dieback [17]
Juniperus phoenicea Phoenician juniper Root rot and dieback [17]
Leucospermum sp. Pincushion Black foot rot [43]
Lonicera sp. Honeysuckle Root rot and dieback [17]
Malus domestica Apple Apple Replant Disease, Root rot [12,31]
Myrtus communis Common myrtle Root rot and dieback [17]
Olea europea Olive Root rot [44,45]
Persea americana Avocado Root rot, Black root rot [46,47]
Picea abies Norway spruce Root dieback [48]
Pinus halepensis Aleppo pine Root rot and dieback [17]
Pinus sylvestris Scots pine Root-rot [16,48]
Protea sp. Sugarbush Black foot rot [43]
Prunus lusitanica Portugal laurel Crown rot This study
Prunus dulcis Almond Root and basal rot [18]
Prunus salicina Plum Crown infections [49]
Pyracantha sp. Firethorn Root rot and dieback [17]
Quercus faginea Portuguese oak Root rot and dieback [17]
Quercus ilex Holm oak Root rot and dieback [17]
Rosmarinus officinalis Rosemary Root rot and dieback [17]
Vitis vinifera Grape Black foot [13,50–52]

Symptoms described included various forms of decline as well as typical black foot
symptoms (root, collar, stem and crown rot), which cause a rapid collapse of branches
during the summer, chlorosis of leaves, which suddenly wilted and died, as well as
shoot dieback, abnormal development of roots and necrotic root crowns. Internal wood
symptoms, visible in cross sections as wedge-shaped necroses, were frequently observed.
Affected young nursery plants died within a few weeks of showing the first symptoms.

When inoculated on P. lusitanica, the isolates DAFE SP16-21 and DAFE SP16-22 of
D. macrodidyma were pathogenic, and the plants developed similar disease symptoms
observed in the nursery after six months. The disease symptoms caused by D. macrodidyma
on our samples of P. lusitanica were similar to those described by Halleen et al. [24] as black
foot disease.

Colony morphology and colony growth were in agreement with previous descriptions
of D. macrodidyma. Macroconidia were predominantly three septate, and microconidia,
scarcely produced on PDA, were aseptate. Both types of conidia were longer than those
reported for the D. macrodidyma ex-type isolate CBS 112615 [24]. Our measurements were
more similar to those reported by Úrbez-Torres et al. [13] for the isolate PARC398.

Cylindrocarpon/Dactylonectria spp. are soil-borne pathogens that can survive in the soil
for a long time in the absence of the host crops and often have a wide range of hosts in
different habitats [12,13]. These pathogens produce different types of propagules: mycelium
within crop debris, conidia (macro and micro-conidia), which spread in soil water, and
chlamydospores, which allow the pathogen to survive in soil for long periods [11,14].
Recently Probst et al. [53,54] reported that for D. macrodidyma, all three propagule types
caused infections, and the pathogen is capable of infesting different soil types (clay loam,
silt loam and sandy loam soils).
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Generally, these fungi are considered opportunistic necrotic pathogens that usually
infect their hosts through wounds producing toxins and cell wall degrading enzymes to
invade host tissues. Under favorable conditions such as stress and/or reduction of plant
vitality, they have the potential to be damaging pathogens and can be of great economic
importance [15,16].

The potted nursery plants have a role in promoting infections because they are fre-
quently stressed, remain containerized throughout production, and several wounds could
be caused during transplanting [17–19].

The potential impact of increased drought on eight different pathosystems in New
Zealand has been recently reported. For the disease caused by Ilyonectria/Dactylonectria
spp., an increase in drought corresponds to an increase in disease expression [55]. The
variability in seasonal rainfall patterns and the higher temperatures recorded in 2016 in the
Pistoia province (compared to the averages from 1951 to 2016) [56] suggested, as elsewhere
described [57] a warmer climate. Since temperatures were increasing and rainfall was
decreasing, extreme climate events such as droughts could have influenced agriculture in
the province. Moreover, 2016 was the hottest year on record since 1850 [58].

Different management strategies to prevent or reduce disease caused by Cylindrocar-
pon/Dactylonectria spp. with promising results have been exploited: host resistance, hot
water treatments, fungicides, chitosan applications, biofumigation, biological control agents
such as Trichoderma spp. and/or arbuscular-mycorrhizal fungi [11,59–61]. However, limited
single effective measures are currently available for the control of the disease [50,51,59,62].

In the frame of nursery management, the phytosanitary status of plant material and the
use of clean potting soil and containers (especially if reused) are considered essential mea-
sures to avoid the spread of the pathogen inoculum from nurseries to plantations [43,63,64].

5. Conclusions

To the best of our knowledge, this is the first report of the occurrence of dieback on
P. lusitanica caused by D. macrodidyma. The fungal pathogen caused a crown rot disease
on Portugal laurel, and many affected plants died within a few weeks of showing the first
symptoms. This study showed the ability of D. macrodidyma to impact the ornamental
nursery industry in Italy. The accurate identification of the pathogen will help to adopt
correct management strategies to prevent or reduce the disease in potted nursery plants.
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