Epidemic fitness of Phytophthora infestans in foliage
foliage and tubers as related to future developments
developments of aggressiveness
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m Introduction
m Goals

m Laboratory experiments
e Aggressiveness to foliage
e Aggressiveness to tubers
= Field experiments
e Setup
e Foliar epidemic
e Tuber infection

Discussion and conclusions
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Goals

= Optimal set(s) of fitness parameters for survival of P.
Infestans in summer and winter?

m [rade off’'s between summer and winter survival?

m Estimate optimal parameter set(s) for summer AND
winter survival
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P ltivars and resistance level

Cultivar Foliar resistance rating | Tuber resistance rating
Karakter (Starch) 6 3)

Mondial (Ware) 4.5 9.9
Remarka (Ware) 6.5 8.5
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P. Inf ns | nd char risti
Isolate Location Host Year | Haplo type | Mating type
NL00228 Dinteloord S. tuberosum 2000 | Ib A2
NLO1096 Katshaar S. tuberosum 2001 | lla A2
NLO1900 | Wageningen | S. sisymbriifolium | 2001 |la A1
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Ib lla la Ib lla ]

NLO1096 pooect

Karakter

Karakter Mondial Remarka
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Labor xperiments

m Infection experiments on foliage
e |[E, LP, LGR & SPOR

= Infection experiments on tubers
— IEtuber & I-G'R’(uber
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Karakter Remarka Mondial
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Infection experiments on [

m E

wber ON INtact tuber eyes: (statistically significant cultivar effect)

Karakter (5) Mondial Remarka (9)

Diseased tubers (%) 2.5a 26.5b 2.2 a

m LGR, . (statistically significant cultivar® isolate interaction)

(LSD = 1.2)
LGR tuber (mm/day) Karakter Mondial Remarka

2.2 4.2 3.4
1.7 4.9 3.8
5.1 5.6 4.4
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Field experiment set up 2005 & 2006
= 4 isolate blocks containing:

e 3 cultivars

e 3 replicates

e 3 Sampling times
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Field experi

Aantasting (%)
Aantasting (%)

Karakter
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N
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__Genotype dynamics on “Karakter”
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_Genotype dynamics on “Remarka”
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Mondial

0.4

population

0.2

Relative contribution to

0
Foliage 1 Foliage 2 Foliage 1 Foliage 2
Sampling time Sampling time

1
08
06
0.4
0.2

0

Foliage 1 Foliage 2 Foliage 1 Foliage 2
Sampling time Sampling time

1
0.8
0.6
0.4
0.2
0 =

Foliage 1 Foliage 2 Tuber Foliage 1 Foliage 2

Relative contribution to
population

Relative contri

<
]

g
]
2
5
2

Relative contribution to
populat

Sampling time Sampling time

1
0.8
0.6
0.4
0.2

0

Foliage 1 Foliage 2 Foliage 1 Foliage 2

Relative contribution to
Relative contribu

Sampling time Sampling time

-Ia Isolate |:|Ila Isolate -Ib Isolate

PLANT RESEARCH INTERNATIONAL
WAGENINGEN[EH




nclusion

m Laboratory experiments

e Aggressiveness to foliage (composite parameters R, & r)

o Karakterla >1lla>>Ib
* Remarka lla = la, Ib non compatible
 Mondiallazlla=1b

e Aggressiveness to tubers

* |E . Cultivar effect Mondial >> Karakter = Remarka
* LGR,,. Cultivar * Isolate interaction:
— Karakter lla>>1la>Ib
— Remarka lla>la> Ib

— Mondial lla>1la>1Ib
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nclusion

= Field experiments

e Foliar epidemic
+ Establishment
— Karakter lla > la >> Ib (almost incompatible)
— Remarka lla > la >> |b (almost incompatible)
— Mondial lla =la > Ib

» Epidemic progress
— Karakter la > lla >> |b
— Remarkala > lla>>|b
— Mondial la > lla > Ib
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nclusion

= Fleld experiments

e Transition to tubers

o Karakterla >1lla>>Ib
e Remarkala > lla >> |b
e Mondialla > lla>>Ib
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nclusion

= Field experiments (General)
e lla better in establishment
e |a better in competing for limited space
e la better in transition to tubers

e Overall: la isolate better position to survive summer AND
winter on all three cultivars

e Transition from tuber to foliage not included in
experiments
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nclusion

= Comparison Lab & Field experiments:

e Foliage

» Single parameters lab. Exp.’s do not predict competitive outcome
(IE difficult and not reliable for establishment)

» Composite parameters better predictors (epidemic progress)

e Tubers

 |IE,. and LGR, ., not good predictors of tuber population

tuber

e Success in foliage is large part of success in tubers !
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Overall

m Limited set of cultivars and isolates!

e No trade off between aggressiveness to foliage and
aggressiveness to tubers, aggressiveness pays off!
—> within this set of cultivars and isolates
—> without the influence of modern storage regimes

e Establishment, multiplication and transition to tubers key
processes

e Population dynamics in foliage strongly linked to population
population (dynamics) in tubers
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Thank you for vour attention
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