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paid considerable attention to various grape diseas-
es, but there was confusion in their attempts to ex-
plain symptoms and development over time. Exam-
ples include “mal nero”, folletage and California dis-
ease. Symptoms of what are now known to be virus 
diseases were frequently attributed to the actions of 
fungal pathogens. In the case of esca, all symptoms 
recorded on the leaves (i.e., the well-known “leaf 
stripes” and others) were thought to be the effects 
of white rot of vine wood. Something similar is hap-
pening today with the introduction of some “new” 
GTDs. Different reports and lack of knowledge has 
led to the introduction and use of disease names that 
should now be revised and updated in the light of 
new knowledge for the esca complex, and for grape-
vine trunk diseases in general. It is important to clar-
ify what was traditionally linked to wrong interpre-
tations, and to use disease names that can be useful 
to share knowledge. These disease names should be 
based on official parameters applied in the naming 
of plant diseases.
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Citrus black spot (CBS), caused by Phyllosticta citri-
carpa, is the main fungal disease of citrus worldwide, 
causing external fruit blemishes and yield losses. 
The Mediterranean Basin is free of the disease, so 
phytosanitary measures are in place to avoid the en-
try of P. citricarpa in the EU. However, the suitabil-
ity of Mediterranean climates for CBS establishment 
is debated. As a case study, an analysis of climate 
types and environmental variables in South Africa 
was conducted to identify potential associations 
with CBS distribution. In 1950, CBS was confined 
to climates with summer rainfall (Cw, Cf). The dis-

ease later spread to drier regions, and the hot arid 
steppe (Bsh) is the main climate region where CBS 
now develops. The disease was not detected in the 
Mediterranean-type climates (Csa, Csb). Arid steppe 
(Bs) climatesare common in important citrus areas 
in the Mediterranean Basin. Hierarchical Bayesian 
analyses were also conducted by considering latent 
Gaussian models, which allowed the use of the inte-
grated nested Laplace approximation (INLA) meth-
odology. The spatial effects were implemented with 
the stochastic partial differential equation (SPDE) 
approach. Spatial models outperformed non-spatial 
models in the 1950 dataset. Problems of model con-
vergence were detected in 2014 due to the strong 
spatial structure of CBS. Spatial models with prin-
cipal components for 1950 had better classification 
accuracy of CBS distribution in 2014 than non-spatial 
ones. Therefore, previous models based solely on cli-
mate may underestimate the potential geographical 
distribution of this disease.
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Southern tomato virus (STV; genus Amalgavirus, family 
Amalgaviridae), has a double stranded RNA genome. 
STV has been detected in different tomato (Solanum 
lycopersicum) varieties showing symptoms of stunt-
ing, and fruit discoloration and reduced size. This vi-
rus was first detected in North America, and recently 
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in Asia and the Mediterranean basin (Italy, France 
and Spain). The role of STV in symptom develop-
ment remains unclear, since the virus is frequently 
detected in mixed infections with other viruses, and 
it has been found in some asymptomatic tomato 
plants. STV is seed transmitted at high rates, but 
“horizontal” transmission by vectors is unknown. 
We developed sensitive methods for STV detection 
and quantification, to study the role played by STV 
in symptom development, to test horizontal trans-
mission by insect vectors, and to implement sanita-
tion programmes. Molecular hybridization and nu-
cleic acid isothermal amplification (RT-LAMP) ena-
bled sensitive detection of STV from different tomato 
plant tissues. The virus was detected in field samples 
collected from different production regions of Spain 
and Italy. A real time PCR assay after reverse tran-
scription (RT-qPCR) was also developed for STV de-
tection and quantification. STV titre remained con-
stant over time, as for other persistent viruses. The 
virus was detected in individual tomato seeds, and 
in seed coats and embryos, making seed disinfection 
difficult. Nucleotide sequencing of different STV iso-
lates showed very low genetic variation, which may 
be related to a strong symbiotic-mutualistic interac-
tion between STV and the tomato host.
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Solutions were sought for several important prob-
lems faced by potato industries, including: late 
blight (LB), potato cyst nematodes (PCN), potato 
browning, acrylamide formation and blackening 

upon cooking. These are linked to significant crop 
losses, increased production costs, extensive use of 
agrochemicals and food wastage. We followed a ge-
netic modification approach, based on: the use of a 
3-resistance (R)-gene stack that combines genes from 
Solanum venturii (Rpi-vnt1) and Solanum americanum 
(Rpi-amr3i and Rpi-amr1e) to control LB; the use of 
genes encoding a rice cystatin and a synthetic repel-
lent peptide that confer resistance to PCN by two 
different mechanisms; and the use of silencing con-
structs to reduce browning, the cold-induced accu-
mulation of reducing sugars and the levels of aspara-
gine (therefore reducing the potential for acrylamide 
formation and blackening). The Golden Gate cloning 
technique is used to generate constructs for potato 
transformation, and the binary vector was used to 
decrease chances of backbone integration. Several 
constructs are in the transformation pipeline. The 
three LB-resistance genes have been cloned indi-
vidually or as a 3-R-gene stack, and the two genes 
conferring resistance to PCN as a single module 
or in combination with the 3-R-gene stack, with or 
without the silencing modules for improved tuber 
quality. The first transgenic lines obtained have been 
evaluated for resistance to different isolates of the 
LB pathogen in detached leaf assays, and some are 
being tested with PCN in glasshouse conditions. A 
field trial is planned to assess resistance against LB 
strains in field conditions.
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