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Potato cropping season in Turkey
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⊗ Spring crop (area: 64.033 da; 219.076 tons)
⊚ Planting: January until February
⊚ Harvesting: April until May

⊗ General crop (area: 1.201.878 da; 4.001.274 tons)
⊚ Planting: April until May
⊚ Harvesting: September until November

⊗ Special for İzmir (area: 93.804 da; 330.143 tons)
⊚ Lowland Planting
⊙ First Planting: January until March
⊙ First Harvesting: May until June
⊙ Second Planting: August
⊙ Second Harvesting: November until December

⊚ Plateau Planting: 
⊙ Planting: April until May
⊙ Harvesting: September until October



Turkish populations of P. infestans : a short history
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⊗ Tomato
⊚ Tosun et al., 2007: First US-1  (A1 mating type) and US-8 (A2 

mating type) clonal lineages were reported on tomato, 
investigated population belonging to production years 1999-
2000.

⊗ Potato
⊚ A study on clonal lineages on potato has not been 

encountered until now.
⊚ 2015-present: Abant Izzet Baysal University's project, which 

focuses on the population of Phytophthora infestans in the 
main potato production areas, was supported by Tubitak and 
led by Department of Plant Protection.



Survey areas where field activities were carried out
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A general view of the potato field
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The first symptoms of disease in leaves
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Characteristic symptom on infected leave
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Dieback due to severe infection in shoots
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Studies on the isolation of the pathogen from the 
samples brought to the laboratory
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Sporulation of the pathogen in infected leaves after 24-48 hours
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New spores formation after 5-7 days on the leaves of the Bintje potato varieties 
contacted with the sporulated leaves after wetting
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Microscopic view of sporangium bunches on leaves of Bintje potato cultivar
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Microscopic view of sporangium bunches in leaves
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P. infestans isolates in culture stock at 15oC
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Short term storage, for six months or less
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For long term storage - P. infestans isolates in 
culture stock at -135oC



Characterisation of P. infestans isolates for:

⊗ Phenotypic characterisation

⊚ Mating type

⊚ virulence

⊚ Resistance to metalaxyl
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Characterisation of P. infestans isolates for:

⊗ Genotypic characterisation

⊚ RG57 fingerprints

⊚ Gpi/Pep allozymes

⊚ Mitochondrial haplotype(mtDNA)

⊚ SSR (Simple Sequence Repeat) markers
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Multilocus genotypes of Phytophthora infestans isolates collected 
from different locations in Turkey from 2015 to 2017
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RG-57 

type

Mating 

Type Gpi Pep RFLP

mtDNA

haplotype

Number of 

isolates

13_A2 A2 100/100 96/96 1100000101001100101111011 Ia 123

13_A2 A2 100/100 96/96 1100000101001101101111011 Ia 2

13_A2 A2 100/100 96/96 1100000101001100101111111 Ia 2



Phenylamide resistance
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⊗ 127 isolates from 17 sites tested

⊚ Afyon 14 (50% R) 

⊚ Bolu 24 (63% R) 

⊚ Izmir 14 (50% R) 

⊚ Nevşehir 28 (79% R) 

⊚ Niğde 34 (65% R) 

⊚ Tokat 5 (100% R) 

⊚ Trabzon 8 (75%R)

⊗ As a result, 84 isolates resistant (66%) 

⊗ Does the trend reverse? 



Cultivation of potato differential set in controlled climate room
20



The race structure and mefenoxam response of Phytophthora infestans isolates collected from potato 
plants during 2015-2017 in the main potato-growing areas of Turkey

Province District Races Response to metalaxyl1 Number of isolates2

Afyon Sandıklı 1.2.3.4.6.7.10 R (2) 2
Afyon Dinar, Şuhut

1.2.3.4.6.7.10.11 R (36) I (18) 54

İzmir Bozdağ, Ödemiş
Nevşehir Ürgüp
Niğde Çiftlik, Merkez
Tokat Merkez
Trabzon Akçaabat
Afyon Dinar

1.2.3.4.5.6.7.10.11 R (1) I (5) 6Nevşehir Ürgüp
Niğde Merkez

Bolu
Dörtdivan

1.2.3.4.6.7 I (2) 2
1.2.3.4.6.7.8.11 R (1) 1

Merkez
1.2.3.4.6.7.8.9.11 R (4) 4
1.2.3.4.6.7.9.10.11 I (2) 2

Bolu Merkez
1.3.4.6.7.8.10.11 R (4) I (1) 5

Nevşehir Ürgüp
Bolu Merkez

1.2.3.4.6.7.8.10.11 R (24) I (10) 34
İzmir Ödemiş
Nevşehir Acıgöl, Ürgüp
Niğde Merkez, Konaklı
Trabzon Akçaabat, Vakfıkebir

İzmir
Tire 1.2.3.4.5.6.7.8.10.11 R (1) 1
Ödemiş 1.2.3.4.7.10 R (1) I (1) 2
Kiraz, Ödemiş 1.2.3.4.7.10.11 R (3) I (1) 4

İzmir Ödemiş
1.2.3.4.6.7.11 R (3) I (2) 5

Niğde Çiftlik
Nevşehir Ürgüp 1.2.4.6.7.10.11 R (3) 3

Niğde Merkez
1.2.4.6.7.11 R (1) 1
1.2.3.4.6.7.8.10 I (1) 1

Total 127 127

1 R = resistant, and I = intermediate resistant. Numbers in parenthesis indicate the number of isolates in each category.
2 Number of potato isolates employed in fungicide sensitivity tests and virulence testing using the potato differential set of resistance (R) genes (R1 to R11).



Pathotype based on Black’s R-gene differentials
Frequent virulence factors against: R1, R2, R3, R4, R6, R7, R8, R10 and R11
Rare against: R5, R9

22

0

10

20

30

40

50

60

70

80

90

100

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11

P
e

rc
e

n
ta

g
e

 o
f 

is
o

la
te

s
 



SSR analysis 
23

⊗ 127 Turkish isolates used for genotyping with SSR
14 from Afyon
24 from Bolu
14 from Izmir
28 from Nevşehir
34 from Niğde
5 from Tokat
8 from Trabzon provinces
⊗ SSR markers used:

Pi02, Pi4B, PiG11,Pi04, Pi63, Pi70, D13, PinfSSR2, PinfSSR4, PinfSSR6, 
PinfSSR8, PinfSSR11 
⊗ ABI 3730 DNA Analyzer (cappilary system) for fragment separation

Software
⊙ Data Collection v 2.0
⊙ GeneMapperv 3.0



Allele sizes (bp) for Phytophthora infestans isolates amplified 

with each of the 12 SSR markers
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Allele sizes

Marker

Number of 

isolates Pi02 Pi4B PiG11 Pi04 Pi63 Pi70 D13 PinfSSR11 PinfSSR2 PinfSSR4 PinfSSR6 PinfSSR8 Genotype

26 268/270 207/215 155/163 171/175 274/280 191/191 134/156 341/341 173/173 284/294 242/246 261/267 13_A2_1a

81 266/268/270 207/215 155/161 171/175 274/280 191/191 134/156 341/341 173/173 284/294 242/246 261/267 13_A2_2a

20 266/268/270 207/215 155/163 171/175 274/280 191/191 134/156 341/341 173/173 284/294 242/246 261/267 13_A2_2b



Characterisation of Turkish population of P. infestans-summary 25

⊗ Marked changes in P. infestans populations in Turkey in the last 10 years 

⊗ New genotype identified since 2015, notably Blue 13 (13_A2) 
⊚ A2 mating type dominated among tested isolates
⊚ Ia mitochondrial haplotype dominated among tested isolates, we found none of IIa, Ib or IIb
⊚ In the SSR marker group consisting of three panels, a low genetic diversity was detected against the 

isolates tested. The results showing the allele distribution consistent with 13_A2 clonal lineage have 
identified 3 different variants of this clonal lineage in the population. Variant 13_A2_2a was by far the
most predominant one. 

⊚ The number of isolates resistant to metalaxyl was quite high. Of the 127 isolates, 84 were phenylamide-
resistant and 43 were intermediate, whereas no susceptible isolates were detected in the tests.

⊚ common RG57 fingerprint
⊚ Pep 96/96 

⊗ Frequent virulence factors against: R1, R2, R3, R4, R6, R7, R8, R10 and R11

⊗ Rare against: R5, R9

⊗ Some more aggressive and harder to control, but reasons for dominance not fully explained 

⊗ Late blight is a highly aggressive and unpredictable disease, and continues to be a threat to production despite 
all the integrated management strategies developed; this is an ongoing war



THANKS!
Any questions?
⊗ This project was supported by TUBITAK

(The Scientific and Technological 
Research Council of Turkey ), Grant 
number-116O329.
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