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Late blight is the most important 
Solanaceae crop disease in Latin 
America, causing productive 
losses and affecting food 
security. 

In addition, Phytophthora 
infestans originated in America 
and co-evolved with its host 
potato. 

Late blight 



• TizonLatino was formed in September 2014
at the Latin America Potato Association
meeting (ALAP) in Bogota, Colombia.

• It was born from the need to work together
on a disease and hosts originating in Latin
America, which causes serious losses and
affects the food security of the region.

• Today, fifteen Latin American countries are
part of this network.

Tizon Latino Network



TizonLatino approach are:

Monitoring and characterization of pathogens.

Study the effects of late blight on potato landraces
due to climate change and its impact on diversity
and food security.

Search for durable resistance and breeding
populations.

Develop integrated pest management strategies
using decision support systems, fungicides and
resistant cultivars.

Extension and technology transfer focusing on the
development and implementation of management
strategies, based on vulnerability and food security
in Latin America and for adaptation to climate
change.



https://tizonlatino.github.io/



Recent collecting and characterization development of Phytophthora infestans
(Mont) de Bary, en central México. 

Lozoya et al, 2014. 



DNA

Panel of 12 microsatellite markers (Euroblight) 

Genotyping of Phytophthora spp. populations in Latin America

Lucca, F. 2019
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Argentina, Brazil and Chile (2017-18) 

Lucca, F. 2019



Argentina
Tucumán
Córdoba
Southeast of Buenos Aires Prov.
AG_1 (before 2000) EU 2_A1

Chile
Coquimbo
Los Ríos
La Araucanía
Los Lagos
Valparaíso
US-1 (until 2006) EU 2_A1

Brasil
Paraná
Rio Grande so Sul
Sao Pablo
Minas Gerais
BR-1, EU 2_A1, US-1 (in Tomato) 

Genotyping at Genomic Unit - INTA

Lucca, F. 2019



Sensitivity of Phytophthora infestans isolates to the most commonly used 
systemic fungicides

Control

[C2] [C3] [C4]

[C1]

[0 µg ml-1]

1. Cymoxanil (acetamide)
2. Dimetomorph (cinnami acid derivative)
3. Propamocarb HCl (Carbamate)
4. Mefenoxam (Phenylamide)
5. Fluopicolide (Benzamide)

Three technical replicates and 
three biological replicates

Giovanna Danies, Universidad de Los Andes, Colombia

Fungicide resistance, genetic variability, pathogen host 

interaction



Integrated Crop Management (ICM) means finding a 
sensible and economic combination of all available pest 
control methods (ECPA, 2010).



P. Infestans : host

• Potato (Solanum tuberosum)

• Yellow potato (Solanum phureja)

• Tomato (Solanum lycopersicum)

• Tree tomato (Solanum betaceum)

• Lulo (Solanum quitoense)

• Uchuva (Physalis peruviana)



Characterization of Phytophthora infestans (Mont.) De Bary. 

Subpopulations obtained from wild Solanum species

Lozoya et al. Agrociencia, 40: 325-333, Mayo-Junio, 2006.



Host of Phytophthora infestans (Pi), P. andina (Pa) and another 

non classified isolates (U) report by 7 countries in S. America 

CO VE BO EC PE AR CH

Cultivated Taxa

Tuber bearing1 Pi Pi Pi Pi Pi Pi Pi

S. betaceum Pi/Pa/U Pa Pa

S. quitoense Pi Pi Pa/Pi

Physalis peruviana Pi

S. muricatum Pi Pi/Pa2 Pi

S. lycopersicum Pi Pi Pi Pi Pi Pi Pi

Wild taxa

Tuber bearing Pi Pi Pi

S. caripense Pi Pi Pi

S. juglandifolium, S. ochrantum Pi, Pi/U

Solanum section 
Anarrhichomenum

Pa

S. marginatum Pi

S. hispidum Pa

Datura stramonium Pi

Brugmansia spp3 Pa

1- Solanum chaucha,

Solanum tuberosum ssp. 

andigena,

Solanum phureja, 

Solanum goniocalyx,

Solanum stenotomum, 

Solanum hygrothermicum, 

Solanum ajanhuiri and  

Solanum juzepczukii, 

Solanum curtilobum

2- P. andina was found 

attacking S. muricatum in 

one field but across two 

consecutive seasons (Adler, 

Chacón, Flier, & Forbes, 

2002, p. 2); no other reports 

are known.

3- Only on flower petals 

Restrepo, S. 2014, ALAP, Bogotá, Colombia



HOST: Variety resistance to Late blight in Chile

•INIA breeding program (Patagonia, Rayun).

•Introduction of R genes from S. demissum using the differentials from Mastembroek and Black 
series.

•Characterization for disease resistance of landraces potatoes from Chiloé. Chile is the center of 
origin of S. tuberosum Chilotanum group, which has been the basis of improved varieties available 
around the world



• In Chile, Late blight DSS is available since 2007. 
• This DSS utilizes weather data, from the national weather 

station network, to do the warning.
• The information is delivered to the farmers through a web 

page, SMS and e-mail.

Environment: Decision support system in Chile



In a survey done about 
using the system, it 
shows that 42% of the 
farmers applied 
fungicide based on DSS 
information with 50% 
less sprays compared to 
a schedule application 
(Bravo et al, 2016). 

Impacts:



Alerts conditions by each model during the growing season: A.A= INIA warning system; F

24= 24 hrs forecast system; F 48= 48 hrs forecast system; F 72= 72 hrs forecast system.

Green: Conditions not favorable for disease development; Yellow, Orange and Red are

conditions low, mediun and high for disease development, respectively. Brown:

accumulation of data, Blue: Firth alert. White: no data.

Use of 3 days forecasting data into the warning
system model (24, 48 and 72 hrs.)

Few differences in late blight
control were detected between
INIA warning system, 24, 48 and
72 hrs forecast system and
scheduled application, however,
the last one required almost
twice as many chemical sprays.

Therefore, warning system using
forecast data to control LB is a
good alternative to improve
chemical control efficacy.



3 days forecasting





- Ten year LB 
data allowed
to determine 
the higher
risk area in 
the country

LB historic situation by site to lower the risk of LB 



How to manage diseases

Sprout
development

Vegetative
growth

Flowering
Tuber bulking and 
maduration



Fungicide efficacy

Fungicides
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Strategies and opportunity

50% reduction in fungicide sprays



• Main objective: To implement an early 
warning system as a decision support tool in 
small scale farming in the participating 
countries, for a preventive and sustainable 
management of the disease, as an adaptation 
to the variability of climate change.

• June 2018- dic 2021

• US$300.000

• Participants: Argentina, Chile, Ecuador, 
Panama.

Fontagro Project: 
Late blight DSS as a tool to climate change adaptation
ATN/RF 16678-RG



¡¡¡¡Thanks you!!!!

iacuna@inia.cl


