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Late blight: History

The center of origin of the disease
IS America, where the pathogen
co-evolved with a large diversity
of Solanaceous species.

There are two theories:
Center of Mexico

South america.

Great genetic diversity has been
found (nuclear and mitochondrial
genome analysis).
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Recent collecting and characterization development of Phytophthora infestans
(Mont) de Bary, en central México.

* P. infestans collecting and characterization in the central highlands of México have been a
continuous concern for the international scientific community.

* Host specificity, fungicide sensitivity, genotyping, evolution, selection pressure by production
systems and habitats, and geographic distribution, are the current issues.

* No clear correlations among most of the above topics have been identified in the P. i.
populations, which reveals the great genetic diversity and plasticity that explains its
pathogenic fitness potential.
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Situation In Latinamerica

P. infestans: host

« Potato (Solanum tuberosum)
 Yellow potato (Solanum phureja)
« Tomato (Solanum lycopersicum)
« Treetomato (Solanum betaceum)
« Lulo (Solanum quitoense)

* Uchuva (Physalis peruviana)

T

Tomate de arbol | Tomate Papa criolla

Uchuva

First Report of Late Blight Caused by Phstaphthora infestans on Cape Gowseberry (Physalis perwriana) in Colombia. A M. Vargas, A Cosea, D. C
Lozano, A Goaziler, A J. Bernal sed S Restsepo. Labostono de Micologia y Fitopatolog. Departamento de Ciencias Biokigicas, Dniversidad de bos Andes,
Bogatd, Colombea: and P Jiméser, Labogsiono de Fitopatologia, Facultad de Ciencias, Unrenidad Militar Noevs Grssds, Bogotd, Colombia. Plat Dis
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CHARACTERIZATION OF Phytophthora infestans (Mont.) De Bary.
SUBPOPULATIONS OBTAINED FROM WILD Solanum SPECIES

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



Table 1. Frequencies of genotypes of P. infestans per Solanum host.

Cuadro 1. Frecuencia de genotipos de P infestans por hospedante Sofamum.

Cenotype MT Gpi Pep Number Frequency (%) Host species
1 AZ 1004 100 100/ 100 9 15.5 5. phureja, §. acaule
2 Az BG/100 92/100 4 6.8 5. phureja, §. caripense
3 Az BA/122 92/100 4 6.8 5. phureja, 8. caripense
4 Az BG/100 1007 100 4 6.8 5. phurefa, 8. acaule, 5. canipense
5 Az BAE/122 96/100 2 34 5. phureja, 8. acaule
o' AZ 1004111122 100/ 100 1 1.7 5. phureja
7 Az BG/86 1004100 1 1.7 5. acaule
. Al BE/100 1007 100 fi 10.3 5. phureja, 8. acaule,
5. bulbocastamem, 8. andreanum
4l Al BE/100 92/100 fi 10.3 5. phurefa, 8. muricatum
10 Al 1004100 100/ 100 4 6.8 8. acaunle
11 Al BG/122 9G/100 4 6.8 5. acaule, 5. bulbocastanum
12 Al BG/122 1004 100 3 5.1 5. phureja, 8. acaule
13" Al 100/111/122 1004100 2 34 5. phurefa
14 Al B3/100 100/ 100 1 1.7 5. phurefa
15 Al BE/100 96/100 1 1.7 5. bulbocastanum
16" Al 100/111/122 92/100 1 1.7 5. caripense
17 Hom BAE/122 1004 100 2 34 5. phurefa
18 Hom B3/100 1007 100 2 34 8. acaule
149 Hom BG/86 100/ 100 1 1.7 5. phurefa
'Us8. Madified Rager's genetic distance
T US-L. I | - | - T |
Hom: homaothallic. 0.200 0.150 0.100 0.050 0.000
—1 S. phureja
L—2S. acaule
_:3 S bUIbocaStanum
Lozoya et al. Agrociencia, 40: 325-333, ] 1 S. andreanum
Mayo-Junio, 2006. ] 6S. caripense
5 S. muricatum




Host of Phytophthora infestans (Pi), P. andina (Pa) and another non
classified isolates (U) report by 7 countries in S. America

Cultivated Taxa
Tuber bearing?

S. betaceum

S. quitoense
Physalis peruviana
S. muricatum

S. lycopersicum
Wild taxa

Tuber bearing

S. caripense

S. juglandifolium, S.

ochrantum

Solanum section
Anarrhichomenum

S. marginatum
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Datura stramonium

Brugmansia spp?
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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,
Chacén, Flier, & Forbes,
2002, p. 2); no other reports
are known.

3- Only on flower petals

4. Solanum melongenain
Argentina



Isolated from Tree tomato (Solanum betaceum) at Narifio and
Putumayo departments, Colombia.

P. cactorum POT14
P.sp. PB625
P. pseudofsugae P 10339 d
P. hedraiandra P11056
P. idagi PET67
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Principal components analysis
11 SSRs, 277 isolates

Eigenvalues X ic: i
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Restrepo, S. 2014, ALAP, Bogota,Colombia
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Late blight on potato in Peru
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Phytophthora infestans

Costa, Sierra, Ceja de selva

Altitude 125-4225 msl

Potato, tomato, sweet cucumber
Host and 47 other wild species
(Solanum, Lycopersicum, Nolana)

Mating type Al

Fqu|C|de Metalaxyl resistance
resistance

Lineages US1, PE-3, PE-5, PE-6 and PE-7
Effector

allelic for Ipi01, ipi02,ipi03 and ipi04
Ipi0

Perez, W. 2014. ALAP, Bogota, Colombia



Argentina situation
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P. Infestans characterization in Chile

Frecuencia de genotipos
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Cuantitative resistance in wild potato species (Peru)

S. albicans, S. alandiae, S. ambusinum, 5. circaeifolium, 5.
chiquidenum, 5. cajamarquense, S. toralapanum, S. commersoni,
S. coelestipetalum, S. huancabambense, 5. megistacrolobum, 5.
microdontum, S. multinterruptum, y S. sogorandinum




Cualitative resistance in wild potato species (Peru)

S. piurae , S. circaeifolium, S. hougasii, S. fendleri, S.
cardiophyllum, S. iopetalum .




Non specific resistance and/or R genes (Bolivia)

Solanum andigena

S. tuberosum

S. X Juzepczukii

S. X aj/anhuiri

S. stenofomum

S. phureja

Gabriel et al (2007) Euphytica 153: 321-328

Cocay Tolin (2013) Am. J. Plant Sci. 4: 563-58
Gabriel J et al (2013) Rev Latinoam papa 17 (2): 131-142,




Non specific resistance and R genes (Bolivia)

okadae,

bukasovil,

toralapanum

acaule

circaeifolium

circaeifolium var. capsicibaccatum
. Sparsipilum

. berthaultii

S. poliadenium

DODDDNHO®

Gabriel et al (2011) Span J Agr Res 9 (1): 193-197
Colque et al (2011) Rev Agricultura 50: 18 — 26.
Coca y Monetalegre (2006) Span J Agr Res 4(2): 156-160




Variety resistance to Late blight in Chile
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*INIA breeding program (Patagonia, Rayun).

sIntroduction 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



Uso de GEOSIMCAST

+sCENTHO-=

Giraldo, D. .et. al, 2010

Use of resistant varieties and its relation with the number of
fungicide sprays according to GEOSIMCAST monitoring




Simple tool as DSS according to variety in Peru and Bolivia
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DSS In Argentina

Phytoalert ®

Condition based In
Simcast and fungicide

INTA Argentina

Southeast of Buenos
Aires province

Working in cooperation
with WUR and Mc Cain

Other potato farmers

Reduction in spray per
season (40%)

Reduction in EIQ



Late blight DSS Chile

http://tizon.inia.cl, SMS

email,

Weather station network
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Late blight
historic
situation

Nueva Aldea
2

Ninhue

0l

mCAFE

Lebu

mCAFE
VERDE
AMARILLA
NARANIA

mROJA

Caiiete

107

W CAFE
VERDE
AMARILLA
NARANIA

EROJA

FOSERED EY

Gouogl

mCAFE

{ VERDE ' VERDE
AMARILLA AMARILLA
NARANJA HARANIA

mROM mROJA

e - T
[ Mapa | satélite | Relieve |
Linares
=]
Cauﬂgﬁenes
Parral
o

Togne &
Talcahuanoo & Penca Ghillél@
(o]
Concepcion
o @'
Coronel

Curanilahus Los Ang!es
-] 4]

Q: Mulchen
c @E ﬁ.s‘.gol o
Co II'inu!I:,
Victona
& a
Traiguén

50 mi Carﬁhui Tengur.:o
[e |uﬂnm mapa @2012 (?ﬂﬁﬂlﬁ' InaviGeosistema

Sa io %ﬂ Carlos

5 SRL, W

- Terminos de uéay

Human

W CAFE
VERDE
AMARILLA
NAFANIA

mROA

Portezuelo

WCAFE
VERDE
AMARILLA
NARANIA
|mRMA
Santa Rosa
W CAFE
VERDE
AMARILLA
MARANJA
mROJA
Navidad
m CAFE
WVERDE
AMARILLA
HARANJA
WROIA

Yungay

mCARE

VERDE

AMARILLA

HARANIA
mROJA



Fungicide evaluation

Strategy according to fungicide, plant development
and DSS.

Fungicide evaluation for efficacy, residuality and
EC50

Fungicides:

Metalaxil + Mancozeb (Ridomil)
Mefenoxam + Clorotalonil (Folio gold)
Propamocarb + fluopicolide (Infinito)
Propamocarb +Fenamidona (Consento)
Dimetomorfo (Forum)

Cimoxanilo + Mancozeb (Curzate)
Famoxadona + Cimoxanilo (Equation pro)
Ciazofamida (Ranman)

Ametoctradina + Dimetomorfo (Zampros)
Mandipropamide (Revus)
Mandipropamide +Difeconazole (Revus top)
Fluazinam (Shirlan)

o Oxathiapiprolin
e Amisulbrom
 Benthiavalicarb




Tizon Latino Network

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, ten Latin American countries are part of

this network.




TizonLatino approach will be:

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.



INICIO ABOUT THE NET AREAS OF STUDY BLIGHT NETS LINKS PROTOCOLS

PUBLICATIONS THE PATHOGEN IN EACH COUNTRY

Additional information can be found in the Tizon Latino website;:
https://tizonlatino.wordpress.com ]
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