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Recent developments: late blight in Latin America
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Late blight is the most important disease in Latin America causing big productive losses and
affecting food security. Therefore a group of researchers have decide to constitute the
Tizonlatino network (https://tizonlatino.wordpress.com/), with the objective to share knowledge
and protocols about the pathogen, the disease and its management, with the goal to advance in
its sustainable control. This group is already performing studies to monitor and characterize the
causal agent of late blight in different countries, disease management and control strategies
using predictive systems.
Phytophthora infestans was originated in America and co-evolved with its host potato. Today,
also new species of Phytophthora have been described in association with Solanaceae, this is the
case of P. andina (Oliva, et al, 2010, Adler et al, 2004). P. andina and P. infestans attack potato,
tomato and S. muricatum, but S. betaceum has only been associated with P. andina in Ecuador
and Perú, while in Colombia, there is a mix of P. andina, P. infestans and probably intermediate
genotypes (Forbes et al, 2013). On the other hand, P. infestans population shows a clonal
population in some countries, such us in Colombia, Ecuador, Costa Rica, Peru and Chile, A1
mating type is described associated to potato but in Bolivia and Uruguay, mating type A2 is
named. In Argentina, early in the 90’s A2 was described in 89% of the population, and later in
this decade A2 was the only one detected, but today, A1 is again predominant. Additionally, EC1
are dominant clonal lineage in Colombia, Ecuador and Perú, but in the last one, new lineages
have been discovered in very high frequency, while, Chile used to be US1 the main population,
but today the predominant is 2-A1, the same genotype described in Argentina. On the other
hand, in México many studies has been performed about P. infestans characterization, host
resistance and control, due to the high variability of pathogen genotypes and the presence of A1
and A2 mating type (Acuña et al, 2016).
Today, much work has been done combining different cultivar resistance and fungicide
strategies, suggesting that the use of cultivars with reduced susceptibility to late blight can be
managed with reduced fungicide rates and longer application intervals, thus offering more
economical control of this disease, saving between 30 to 60% of the fungicide input. Most major
genes known until now mainly come from S. demissum, however a number of new genes have
recently been detected in other Solanum spp. such as S. bulbocastanum, S. verucosum,
S. stoloniferum, S. papita, S. venturi, S. microdontum, Solanum berthaultii and Solanum
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mochiquense. Much work has been performed introgressing R genes from the Mexican hexaploid
species S. demissum, however, it is expected that there are more unidentified genes or genes
interaction enhancing the resistance, therefore new source of resistance are being studied
(Solano, et al., 2016, Solano et al., 2014, Diaz et al., 2003, Gabriel et al., 2007). Moreover,
different studies have been developed by CIP about functionality of R genes and effector allele
composition in Peruvian populations of P. infestans (Lindquist-Kreuzer et al., 2014) and the
potato breeding program carried out by INIA Chile, has started a systematic crossing program to
develop potato varieties with increased and more durable resistance, using molecular techniques
to select segregants carrying multiple genes from crosses using R gene donor genotypes (Muñoz
et al., 2015).
In addition, cultural practices are an important part of an integrated management program
because it reduces the incidence and severity of the disease epidemic, thereby reducing yield
losses and also, sometimes lowering the requirement of fungicides, especially in developing
countries, because in these countries both the small scale farming (low yields) and the large
scale farming (high yields) coexist (Mizubuti and Forbes, 2002).
Forecasting allows a better control of a disease and a more efficient use of fungicides. Today
there is a great amount of weather information available and easy communication systems that
makes the forecast an excellent decision support system (DSS) to develop an integrated pest
management. These systems use different information and grade of complexity, according to the
decisions makers (Acuña, 2007; Perez et al., 2016; Lucca and Rodriguez, 2015, Schepers, 2002,
Fry et al., 1983). Some of them do not require technology like Hand-held DSS (HH-DSS) develop
by the International Potato Center (CIP) to be used by small farmers in the Andes, which using
only observation of the weather by the farmer and management, demonstrated similar
performance than Simcast (Perez et al., 2016). Others are slightly sophisticated but easy to use
by farmers, such is the case of the ones implemented by Argentina and Chile (Schepers, 2002;
Acuña et al, 2007; Lucca and Rodriguez, 2015). In Chile, Late blight DSS is available since 2007,
this system, today with 5000 users, utilize only weather information to do the warning, which is
delivery to the farmers through a web page, SMS and e-mail (http://tizon.inia.cl). In a survey
done about using the system, it shows that 42% of the farmers applied fungicide based on DSS
information with 50% less spray compared to a schedule application (Bravo et al, 2016).
Similarly, in Argentina an impact study about use DSS demonstrated 33% of monetary saving
and spray reduction of 26% (Lucca and Rodriguez, 2015).
Thereby, warning systems are useful tools to develop integrated pest management, but the most
important and fundamental is to consider what and how information is delivered to final users, It
needs to be simple and easy to understand. Today, Tizon Latino network will start new studies
focus in Late blight DSS as a tool to climate change adaptation in Latinoamerica.
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