Using Cultivar Resistance to Reduce Inputs
Against Late Blight

Résumé

Les variétés résistantes au mildiou permettent de réduire significativement le nombre de traitements fongicides

et sont donc un élément important dans la lutte intégrée. I utilisation simultanée de variétés a résistance par- U Si n g C u It iva r Re S i st a n Ce t o

tielle (faible sensibilité) et de fongicides peut ralentir le développement du mildiou, et de nombreuses études
montrent que des résistances partielles du feuillage, en complément d’applications fongicides, permettent

de réduire les traitements par une diminution des doses ou par une augmentation des intervalles entre deux Red uce I n puts Ag ai nst Late BI ig ht

traitements.

Lutilisation de variétés résistantes varie en Europe. En Europe de I’'Ouest, ces variétés ne sont pas tres utilisées

car des criteres essentiels tels que la qualité, le rendement et la précocité ne sont généralement pas obtenus. Didier Andrivon, INRA, France; Bert Evenhuis and Huub Schepers, WUR, Netherlands;
Par contre, dans des pays ot les fongicides sont indisponibles ou tres cotteux, 'emploi des variétés résistantes Denis Gaucher, ACTA, France; Jozefa Kapsa and Renata Lebecka, IHAR, Poland;

est un des principaux moyens de réduire les dommages dus au mildiou. Bent Nielsen, AU, Denmark; Michelina Ruocco, CNR, Italy

Les semenciers essayent constamment de produire des variétés qui combinent les critéres commerciaux et
la résistance au mildiou, soit par sélection conventionnelle soit par les techniques OGM. Le choix de genes
provenant de plantes pouvant étre croisées avec la pomme de terre est plus acceptable par le public.

En revanche, la durabilité de la résistance constitue une barricre majeure et doit étre testée selon les protocoles
harmonisés ’EUCABLIGHT.

Ce guide ¢étudie la situation actuelle en Europe, les perspectives de progrés et les sources d’information pour
les conseillers et les producteurs.

For further information please contact:

Huub Schepers, Applied Plant Research, Wageningen University,
Postbus 430, 8200AK, Lelystad, Netherlands.

Telephone: 00 31 320 291 636

E-mail: huub.schepers@wur.nl

About ENDURE

ENDURE is the European Network for the Durable Exploitation of Crop Protection Strategies. ENDURE is a
Network of Excellence (NoE) with two key objectives: restructuring European research and development on
the use of plant protection products, and establishing ENDURE as a world leader in the development and
implementation of sustainable pest control strategies through:

> Building a lasting crop protection research community

> Providing end-users with a broader range of short-term solutions

> Developing a holistic approach to sustainable pest management

> Taking stock of and informing plant protection policy changes.

Eighteen organisations in 10 European countries are committed to ENDURE for four years (2007-2010), with

financial support from the European Commission’s Sixth Framework Programme, priority 5: Food Quality
and Security.
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Using Cultivar Resistance to Reduce Fungicide Inputs Against
Late Blight

Areas and blight resistance of the most grown ware potato cultivars

The late blight resistance of a cultivar offers the greatest potential for reducing
fungicide use in integrated control strategies

Where there is strong demand from consumers, retailers or governments for less fungicide input or even no input
at all (organic agriculture), the late blight resistance of a cultivar provides an important tool to achieving it. Indeed,

this element of the integrated control strategy offers the largest potential for reducing fungicide input.

Both partial resistance (lower susceptibility) and fungicides can slow down the development of late blight, and
many reports show that partial resistance in the foliage can be used to complement fungicide applications, cutting

fungicide use through reduced application rates or extended intervals between sprays.

Resistance for widely grown varieties

In Western Europe, resistant cultivars are not grown on a large scale because commercially important characteristics
such as quality, yield and earliness are usually not combined with late blight resistance in the same cultivar. From
the grower’s perspective, savings in fungicide input using resistant cultivars are no compensation for the higher

(perceived) risk from blight.

In countries where fungicides are not available or very expensive, the use of resistant cultivars is one of the most
important ways to reduce blight damage. In Poland, resistance to viruses is being utilised, though resistance to late

blight is not sufficient in the widely grown potato cultivars.

Modern breeding offers potential

Breeders are constantly trying to produce cultivars that combine commercially important characteristics with late

blight resistance: either by conventional breeding using crossing and selection or using GMO techniques.
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The Eurapean Concerted Action on Blight, or," EUCABLIGHT’ (A Late Blight Metwork for Europe) as it will be
known, will be co-ordinated by The Scottish Crop Research Institute in Dundee, Scotland and will run for 3
vyears. The Eucablight consortium consists of a group of 24 European partners from 14 European countries
with varied expertise in both host and pathogen research.

The European Union’s Concerted Actions are intended to support the co-ordination of RTD tasks already
financed at national level where the pooling of data would Facilitate common interpretation of facts and
contribute to the developrment of harmonised standards, procedures, methodologies, processes or
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Didier Andrivon at INRA, Central Europe (Ewa Zimnoch-Guzowska, IHAR) and Mordic Europe (Arne
Herrnansen MCRI). There are two themes that run across these regions. The first, "Characterising host
resistance’ will be led by Leontine Colon at PRI in The Metherlands and the second *Characterising
pathogen wariation” by David Cooke at SCRI, The databases and website will be implemented by Jens
Hansen at DIAS in Denmark.

The Host

The implementation of integrated control of late blight with reduced inputs of fungicides would benefit if
durable blight resistance was more common in cammmercial potato cultivars. Many sources of resistance
exist in wild, primitive and developed cultivars but the nature of that resistance is often poorly understood.
This project will use collective expertise, compare existing practices and hence suggest new and
standardised screening procedures to allow such rational and objective comparisons of genetic resources.
The awvailable European data on host resistance is fragmented and often the methods used to collect this
data are not well documented, We aim to collate the available data into a harmonised and readily
accessible datsbase so as to allow breeders and geneticists to compare or exploit sources of resistance in
their breeding programmes.

This praject is sunported by the Eurcpean Commission under the Fifth Framework Frogramme

(htto: Swww. cordis.dufdife), The contends of these pages are the sole responsibildy of the publishers. These pages

in ne way represent the wews of the Commission or s service
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hlinht nonulatinns s an ntial toal in the affect denlowrnent of host resist, ffe cti Documents

Web site provided by Danish Instiute of Agricultural Science, INFO Research Group., Report technical problems to webmaster: Foul.lassen@sagrsct.dl, Optimized for screen
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EUCABLIGHT website contains lots of information on resistant cultivars and the pathogen population (harmonised protocols and results)

Netherlands (2006) France (2006) Denmark (2007) Poland (2004) Italy
1 Bintje (3, 4.5) Bintje (3, 3) Sava (4.5, 8) Vineta (2, 4) Junior, Konsul,
>7000 ha 4500 ha Carrera, Imola,
Kuroda, Cosmos,
Escort -
Region: Emilia
Romagna, 7018 ha
2 Agtia (5.5, 7.5) Charlotte (6, 6) Saturna (4.5, 6.5) Satina (3, 5) Alemaria, Arielle,

5000-6000 ha 3000 ha Berber, Inova,
Konsul

Region: Campania

3 Fontane (4.5, 6.5) Monalisa (6, 5) Ditta (5.5, 7) Denar (3, 4)
4000-5000 ha 1500 ha
4 Innovator (8,7) Agata (4, 8) Folva (3.5, 4) Lord (3, 4)
3500 ha 1500 ha
5 Lady Olympia (3, 5) Amandine (4, 4) Bintje (2.5, 2.5) Trga (2,4)
3000-3750 ha 1000 ha
6 Premiere (2.5, 5) Caesar (5, 8) Velox (2, 3)
2500-3000 ha
7 Ramos (3.5, 7) Marabel Bryza (4, 4)
2900 ha
8 Asterix (5, 8.5) Nicola (4, 6) Sante (4, 4)
2300 ha
9 Saturna (5, 7)

Note: The first number between brackets refers to the foliar resistance level to late blight according to the National Variety List, the second number
to the level of tuber resistance.

Using cisgenesis to introduce high resistance to ‘market selected’ potato cultivars offers the best potential, as it is
a method that may be more acceptable to the public than transgenesis. Cisgenesis is the genetic modification of a
recipient plant with a natural gene from a crossable - sexually compatible - plant. Besides the technique of insert-
ing the desired gene, it does not contain antibiotic resistance marker genes or strong promotors originating from
unrelated organisms.

Testing for resistance

Another barrier to the use of resistant cultivars is the risk that resistance is not durable. Especially with the sexually
reproducing population of P. infestans, the risk for breaking the resistance could be increased.

The stability of resistance is very important. In many European countries cultivars are tested for resistance to late
blight and it is important to know how frequently these tests are updated. It is recommended that the harmonised
protocols developed in EUCABLIGHT are used to test resistance and stability of resistance. The resistance genes
used in cultivars are not known. It is also difficult to find information on the use and distribution of resistant
cultivars.

Sources of information

Information regarding the late blight population, the present status
of cultivar resistance and the fungicide strategies to make optimal
use of the already existing resistance in commercially interesting
cultivars can be transferred to other European potato growing areas.
The EUCABLIGHT (www.cucablight.org) website already contains
alot of this information.

In France resistance is monitored during the season so that infor-
mation can be applied in Integrated Pest Management (IPM) con-
trol strategies during the same season. In most Decision Support
Systems, resistance is taken into account. To make better use of
resistance it is recommended that the influence of resistance on
the epidemic is described in a better way, so that the IPM control
can be adapted accordingly.

Transgene or cisgene technology can improve cultivar
resistance. Photo © B. Hommel, JKI



