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in response to non-lethal concentrations of citron-
ellol.

Innovative approaches in plant disease 
diagnosis and management
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Two fungi cause chestnut tree diseases in Switzer-
land: Cryphonectria parasitica, the endemic chestnut 
canker agent, and Gnomoniopsis smithogilvyi, an en-
dophytic fungus, recently identified in Europe and 
Switzerland as the main agent of chestnut fruit 
brown rot, also causing chestnut canker. Gnomoniop-

sis smithogilvyi causes high plant mortality in young 
chestnut nurseries and orchards. Presence of these 
fungi was evaluated in plant material used for the 
multiplication of six of chestnut varieties in Ticino, 
using specific molecular diagnostic tests developed 
for both species. All sequences available in GenBank 
for the internal transcript spacer (ITS) of the riboso-
mal DNA, the elongation factor 1-alpha (EF1a) gene 
and the beta-tubulin gene (TUBB), were collected 
for these two fungi. Significant differences between 
G.  smithogilvyi, Gnomoniopsis spp. and C. parasitica 
were sought. After analysing 164 ITS, 90 EF1a and 
45 TUBB sequences, only the TUBB gene sequenc-
es showed any significant differences between the 
species. Specific PCR primers for each species were 
then designed from the TUBB sequences alignment. 
In silico analyses with BLAST (GenBank) confirmed 
the strict specificity of these primers. The two primer 
pairs were then tested with DNA extracted from pre-
viously characterised isolates of G. smithogilvyi and 
C. parasitica from Ticino, Wallis and Geneva, from 
roots and stems of germinated chestnuts or leaves of 
chestnut trees. These tests showed great robustness, 

and provide a tool to indicate the phytosanitary sta-
tus of propagation material, especially for the endo-
phyte G. smithogilvyi.
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Partial plant resistance impacts on different epide-
miological components of pathogens, which modify 
dynamics of disease epidemics. In Plasmopara viti-

cola, the causal agent of grapevine downy mildew, 
different morphological characteristics have been 
observed between sporangia originated from le-
sions on susceptible and resistant hosts. This study 
evaluated whether, in addition to morphological 
modifications, partial host resistance can affect the 
infectivity of P. viticola sporangia, i.e., their ability to 
cause infection. Artificial inoculation experiments 
were performed between 2014 and 2016. A popula-
tion of P. viticola sampled from susceptible vineyards 
was used for artificial inoculations on leaf discs of 
cv. Merlot and of fifteen grape breeding lines show-
ing partial resistance, conferred by one or more Rpv 
loci. The sporangia produced on lesions originating 
on the susceptible and resistant varieties were then 
re-inoculated on leaf discs of cv. Merlot at three dif-
ferent vine growth stages (shoot elongation, full 
flowering, ripening of berries), and the infection ef-
ficiency was evaluated as the proportion of inocula-
tion sites showing disease symptoms. There were no 
significant differences for the infection efficiency of 
sporangia produced on the different host varieties.
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Onion yellow dwarf virus (OYDV, genus Potyvirus), 
an aphid stylet-borne virus, was identified in Italy 
in 1993, and in the Italian onion variety ‘Rossa di 
Tropea’ in 2005. First investigations for OYDV were 
performed using serology, whereas, more recently, a 
specific RT-PCR test was used to examine the inci-
dence of the virus in ‘Rossa di Tropea’, in bulb and 
seed production cycles. The correlation was assessed 
between OYDV infection and nutraceutical com-
pounds in ‘Rossa di Tropea’, and a specific Real Time 
RT-qPCR assay was developed for OYDV. Specific-
ity has been evaluated by including no target viruses 
related to OYDV and/or viruses generally found in 
onion. Analytical sensitivity was determined using 
ten-fold dilution series in crude extracts, either from 
leaf or bulb samples derived from field trials and 
from surveys carried out in Calabria (Southern Ita-
ly). The analytical sensitivity was directly compared 
with ELISA and end point RT-PCR, and allowed de-
tection of the virus up to the dilution limit of 1 × 10-6 
for leaves and 1 × 10-5 for bulbs. A DDCt Real Time 
RT-qPCR assay was performed using the 5.8S rDNA 
gene as reference to normalize the relative quantifi-
cation data. This assay allowed investigation of the 
modulation of virus titre in the OYDV - ‘Rossa di 
Tropea’ pathosystem.
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Rust fungi (Basidiomycota, Pucciniales) are bio-
trophic plant pathogens with complex life cycles 
(up to five spore types). The urediniosporic infection 
cycle is frequently the most important for pathogen 
dissemination, as the only stage capable of multiple 
uninterrupted repetition. The cell nuclear content of 
rust fungi is thought to follow that of other Basidi-
omycota, with haploid nuclei throughout the life cy-
cle, only becoming diploid upon karyogamy in telia 
and immediately returning to the haploid state as 
meiosis takes place leading to the formation of ba-
sidiospores. The presence of 1C, 2C and a low pro-
portion of 4C nuclei was recently detected in differ-
ent stages of the urediniosporic cycle of several rust 
fungi, using genome size quantification techniques,. 
These results suggest the presence of diploid nuclei 
that supposedly only occur in teliospores, compat-
ible with the occurrence of karyogamy and meiosis 
prior to urediniospore formation, although endopol-
yplody or other parasexuality phenomena cannot 
be ruled out. This unexpected phenomenon may be 
transversal to the Pucciniales, since it has been de-
tected in over 60 rust species, with no apparent phy-
logenetic structural forms. 
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