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Nut rot of chestnut
in pre-harvest and post-harvest conditions
Alternaria spp., Aspergillus spp., Botrytis cinerea,
Ciboria batschiana, Colletotrichum acutatum,
Coniophora puteana, Cryptodiaporthe castanea,
Cytodiplospora castanea, Discula campestris,
Dothiorella spp., Fusarium spp., Mucor spp.,
Neofusicoccum ribis, Penicillium spp., Pestalotia spp.,
Phoma castanea, Phomopsis endogena,

Phomopsis viterbensis, Rhizopus spp.,
Sclerotinia sclerotiorum, Trichoderma spp.,
Trichothecium roseum, Truncatella spp.

An emerging nut rot of chestnut
Since 2005

Reports from chestnut growers in different
countries of Europe and Australasia indicate
an increasing incidence of nut rot of chestnut

In 2012 the causal agent of this emerging nut rot is described as the novel
species Gnomoniopsis castaneae (synonym G. smithogilvyi)
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Host range and geographic distribution

G. castaneae has been reported on Castanea sativa, C. crenata and hybrids
between the two species, Buxus sempervirens, Corylus avellana, Fraxinus
ornus, Quercus ilex, Quercus cerris and Pinus pinaster
The current geographic distribution of G. castaneae
encompasses 12+3 countries scattered across 3+1 continents,
including Europe, Asia, Australasia and North America

Australia, Belgium, Czech
Republic, France, Greece,
India, Italy, Michigan, New
Zealand, Slovenia, Spain,
Switzerland, the
Netherlands, Turkey
United Kingdom
New reports are rather
frequently published

Symptomatology and diagnosis
G. castaneae has been reported as a pathogen, saprobe or endophyte
depending on the host and plant tissue
Nut rot
(chestnut)

Canker on twigs,
scions, branches
(chestnut, hazelnut)
Leaves, shoots and
galls necrosis
(boxwood, chestnut)

Seddaiu et al. (2017)

Pasche et al. (2016)

On chestnut nuts G. castaneae causes
the typical color alteration and texture degradation
characterizing brown rots, although in some cases
the kernel may appear as chalky and dehydrated
Nut rot symptoms are visible only once the fruit has
been excised and the kernel exposed
G. castaneae can also live as an endophyte within
asymptomatic nuts, hence hampering the visual
detection of the disease
Substantial underestimation
of the incidence of G. castaneae (about 30%)
was reported when the diagnosis was based on the
mere visual inspection rather than on isolation

Impact
Nut rot caused by G. castaneae may occur both pre-harvest and post-harvest,
affecting nuts still on the tree, laying on the ground or stored prior to be
marketed or processed

Incidence can be extremely relevant:
71.4 and 93.5% were reported in chestnut orchards in north-western Italy
(Visentin et al. 2012; Lione et al. 2015; Lione and Gonthier 2016)

A peak of 49% was reported in north-eastern Italy
(Maresi et al. 2013)

Levels as high as 72 and 91% were observed
in Australasia and Switzerland, respectively
(Shuttleworth et al. 2013; Dennert et al. 2015)

Based on its impact, G. castaneae is considered among the main threats to
chestnut cultivation. Although the incidence of the nut rot is variable in space
and time, chestnut growers from different European countries reported
substantial product losses almost every year

Biology
Ascomata develop both on rotten nuts and burrs,
the latter representing the main substrate for
perithecia formation and subsequent release of
infectious ascospores
The asexual stage of G. castaneae has been
observed on the galls of Dryocosmus kuriphilus
(Asian gall wasp) and on bark cankers

Two distinct subpopulations of G. castaneae could
be identified in Europe. Either both
subpopulations, or at least one, could have been
introduced to Europe

Pasche et al. (2016)

Shuttleworth and Guest (2017)

THE ROLE OF SEXUAL SPORES IS PREVAILING (Sillo et al., 2017)

Investigating the spore deposition pattern of G. castaneae

3 sampling sites in NW-Italy

Recording temperature (°C) and rainfall (mm)

DNA extraction from traps
Species-specific primers
designed for qPCR

Isolation trials from nuts,
DNA extraction and ITS sequencing
PCR to test primers
for cross-reactivity

The incidence of G. castaneae ranged from 10% to 42.5% in 2013, from 5% to
57.5% in 2014, and from 0% 40% in 2015

The spore deposition rate DR (spores·m-2·h-1) of G. castaneae attained an overall
average of 393, with the maximum value detected in Susa (765) followed by
Peveragno (205)
and Gaiola (197)
The DR showed different spatial and temporal patterns

Average temperatures of the 30 days prior to sampling may be good predictors to forecast the
DR of G. castaneae, while average rainfalls do not display any significant correlation with the
DR. The magnitude and significance of the correlations depend upon the overall average DR
observed in each site

High temperature in the month preceding the end of the flowering
period may result in high levels of disease incidence at harvesting

Ecology and epidemiology
In Europe the average mean, maximum and minimum temperatures of the
months preceding nut harvesting (from January to October) are significantly
correlated to the nut rot incidence caused by G. castaneae

Lione et al. (2015)

Predictive models (GnoMods) are available to assess the incidence of G.
castaneae based on temperatures
An overall increase of the average temperatures would likely trigger a raise
of the nut rot incidence

In Australasia it was observed that rainfall can trigger the incidence of the
nut rot by raising the airborne inoculum of G. castaneae at blossoming time,
hence fostering floral infection by ascospores

Biotic interactions

It can be excluded that D. kuriphilus may act as a vector of viable inoculum
of G. castaneae

Sites more severely infested by D. kuriphilus tend to display higher
levels of nut rot incidence caused by G. castaneae, probably in relation to an
increased availability to the fungus of a natural substrate (i.e. galls) for the
production of asexual spores

Control strategies
Preliminary results from a survey conducted within a varietal collection field
in Italy suggested that the susceptibility profiles to nut rot caused by
G. castaneae are comparable between the C. sativa wild-type and some
chestnut cultivars of local or global relevance
The lack of association between the plantation density and the spatial
pattern of nut rot caused by G. castaneae suggests that the attempt of
controlling this pathogen by fine-tuning the orchard plantation density
is likely to fail due to its long range spread potential

Considering the prevalence of sexual reproduction in G. castaneae an
effective strategy could be represented by the removal of the fallen burrs and
rotten nuts on which the sexual stage develops, although experimental trials
are needed to test for the efficacy of this control method

Based on scientific literature, neither chemical nor biological treatments have
been tested against G. castaneae in pre-harvest, although a few products are
registered for use in some countries.

In post-harvest, the traditional method based on the thermic treatment of
nuts in water (i.e. “curatura”) was customized by adding to the water
a cell-wall degrading enzyme mixture gathered from cultures of the fungus
Trichoderma harzianum. The improved treatment resulted in a significant
reduction of G. castaneae incidence

Recently published results (Vettraino et al., 2019) showed that ozone
treatment (150 ppb during the day, and 300 ppb during the night) reduced the
rot of chestnuts and had a fungistatic effect on isolates of G. castaneae. It is
suggested that ozone could be an appropriate and cost-effective tool to
maximize the quality of chestnut nuts shelf life, allowing for their long-term
storage

Conclusions
G. castaneae is the main causal agent of nut rot of chestnut, representing a
serious threat in pre-harvest and post-harvest
Many aspects related to biology, ecology and epidemiology of G. castaneae
have been elucidated so far, although many issues still deserve new or
additional investigations (e.g. geographic origin, introduction and spreading
patterns, possible switch from endophytic to pathogenic behavior, interaction
with other fungal pathogens of chestnut and so on)

Extensive experimental assays focused on the chemical, biological or
integrated disease management of the nut rot caused by G. castaneae have
not been reported in the literature yet. This topic represent a priority to
address the concrete needs of chestnut growers

Only a close intersectoral cooperation and adequate funding for applied
research could significantly help to address the issue represented by
G. castaneae
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