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A w N e

INTRODUCTION

Late blight caused by the plant pathogen Phytophthora infestans (Mont.) de Bary is globally the
most devastating disease that affects potato (Fry 2008; Grinwald and Flier 2005). In Latin
America, late blight is considered one of the most limiting diseases on potato and tomato
production (Adler et al. 2002, 2004; Forbes et al. 1997,1998; Vargas et al. 2009; Lucca et al.,
2017; Chaves, et al. 2019). In tropical countries, over the past few years, the pathogen has
been associated with large outbreaks on semi-domesticated plants such as tree tomato
(Solanum betaceum) and other Solanaceous plants (Forbes et al. 2011; Oliva etal. 2010;
Mideros et al. 2018).

Despite the intensive effort to control the disease in potato and tomato crops, to date, this
pathogen remains a major threat to crop production (Fry 2008). Nearly $ 4 billion is invested in
the control of this pathogen (Judelson and Blanco, 2005; Haldar et al., 2006), and around
€ 9 billion per year is associated with production losses of these crops (Haverkort et al. 2016).

Knowledge of the population genetic variation within and among populations is crucial for
understanding the main outcomes of the evolutionary processes of pathogens (Hartl and Clark
1997; Hedrick 1985).

Molecular markers provide important information regarding genetic and population diversity, and
different types of markers have been used to understand the population genetics of several plant
pathogens (Drenth et al. 1994; Fry et al. 1991; Lees et al. 2006; Li et al. 2010, 2012, 2013;
Cooke et al. 2012; Lees et al. 2009).

Genetic changes have been reported in P. infestans populations globally and in particular in Latin
America, that can reduce the effectiveness of disease management practices.
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The last years, TizonLatino (https://tizonlatino.github.io/), a consortium of Latin American late
blight researchers, is using a standardised tool based on twelve simple-sequence repeat (SSR)
markers (Li et al., 2013) for genotyping studies, to provide useful information regarding the
levels of genetic diversity and the population structure to study P. infestans populations. To
reach this goal, the Mycology and Bacteriology Lab of INTA Balcarce is working collaboratively
with the Genomic Unit of the Biotechnology Institute (INTA) to carrying out SSR genotyping and
new available genomic strategies that can be applied to the study Phytophthora populations in
Latin America. The Genomic Unit of INTA is a node of the Argentine Consortium of Genomic
Technology (CATG), a core laboratory oriented to the analysis of molecular markers and DNA
sequencing that responds to internal and external demands of the public and private sectors.

Results from SSR markers showed that population of P. infestans is mostly composed of clonal
lineages with distinct genotypes characterized by SSR and confirmed by another analyses. In
addition, recently, a new Phytophthora species, P. betacei, was described infecting tree tomato
crops in Southern Colombia (Narifio State).

These data will provide important insights into the genetic population dynamics of P. infestans
and provide comprehensive information for developing an appropriate disease management
strategy against late blight disease in Latin America.

STUDIES IN ARGENTINA, CHILE AND BRAZIL

To determine whether the population is composed of one or several clonal lineages, and if there
are differences in fungicide sensitivity and host preference, we carried out a genotypic and
phenotypic characterization of P. infestans populations in Latin America funded by a Fontagro
Project ATN/RF 16678-RG.

The population reported for Argentina, Chile and Brazil by Forbes et al. in 1998 and by Adler
etal. in 2002, has changed in the present. Clonal lineages were determined using Poppr
software (Kamvar et al., 2004) and comparing the results with Phytophthora global databases
(David Cooke, personal communication). The first report of this change was detected in
Argentina (Lucca and Huarte, 2012), where the population present in the late 90s, constituted
by clonal lineages belonging to mating A2 (AR1 to AR5), was displaced by 2_A1, a genotype
reported in Europe in early 80s (Cooke et al., 2012). Later, when we analyzed samples from
Chile and Brazil, the results showed that the dominant clonal lineage was also 2_A1, displacing
US-1 (Chile) and BR-1 (Brazil) clonal lineages. This old European clonal lineage was also recently
reported in Africa (Njoroge et al. 2019).

Furthermore, sensitivity to the most commonly used systemic fungicides in Latin America is
being assessed in the framework of Fontagro Project ATN/RF 16678-RG to help to adapt
management decisions to control late blight.

Training and outreach activities between partner countries, in particular for Late blight studies,
with Tizon Latino Network are carrying out to share expertise and technical capacity in specific
areas. Trainees carry out activities as learning about technologies, assay design, library
construction and results analysis. Researchers specializing in the topics to be addressed advise
them in the different stages of assay.



Tizon Latino is planning to include more Latin America countries in their genotyping studies. The
results of this broad regional genotyping will be presented and discussed in the next meeting of
Tizon Latino Network to be held in 2020 in Ledn, México (in the framework of Latinamerican
Potato Association Meeting ALAP 2020).

These data will provide important insights into the genetic population dynamics of P. infestans
populations and provide comprehensive information for developing an appropriate disease
management strategy against late blight disease in Latin America.

STUDIES IN COLOMBIA

The studies carried out by Chaves et al., 2019, shown that neither geographic location nor the
potato genotype significantly shaped the population structure of the P. infestans in central
Colombia. The populations of central Colombia are composed of a high number of genotypes that
exhibit a high similarity among themselves. For the first time, the subclonal variation was
thoroughly described in the most important potato production region in Colombia, including the
number of MLG and their geographic distribution.

The results could have a significant impact on designing new strategies to control the disease in
Colombia and to deploy new potato genotypes.

Since the information on the population structure of P. infestans on tomato crops in Colombia is
limited, a phenotypic and genotypic characterization of isolates of P. infestans on commercial
tomato (Solanum lycopersicum) crops in the Andean Region of Colombia is carried out by
Giovanna Danies’s group. The genotypic diversity for these isolates was assessed using
microsatellite markers and mitochondrial haplotyping. Furthermore, sensitivity to three systemic
fungicides (mefenoxam, cymoxanil, and fluopicolide) and tomato-potato host preference was
also evaluated. This work, currently under review, will establish the actual state of P. infestans
associated to commercial hybrid tomato varieties in Colombia and the sensitivity of the isolates
to the mentioned fungicides. Furthermore, it is important to assess aggressiveness and virulence
parameters different varieties of potato and tomato to determine the presence of resistance
genes in these varieties as part of control of P. infestans.

A new Phytophthora species, P. betacei, was described infecting tree tomato crops in Southern
Colombia (Narifio State) (Mideros et al., 2018) by Restrepo’s group. The latest results also
permitted to reinforce and support the description of the new species and describe the expanded
geographical range of P. betacei in the central region of Colombia (Cundinamarca State).
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