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Use of disease and insectresistance
characteristics in DUS examination
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SUMMARY

Context, background
Satisfy UPOV characteristics criteria

Representation in UPOV Test guidelines

Ciiteria, advantages andlimits ofthe use

Tools {0 securethe use: net system, protocols, example varisties,

identiiedisolates

Challenges - quantiative resistances, interactionwiththe  genetic
backgrounds, provide senvices to Examination Offices and_ companies,

progress forDUStests

@ GEVES | nstvomse




image4.png
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Context and background
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Bresdingfor ?

Since 1950's, significative investments-> important variety raits
Large success and progress for vegstable and severslfield crop species,
recognised and adopted by growers.
Continuous researchsin public and private sectors
> Explore the relationship between he bio agressors andthe varisties

For Authorities in charge of Agriculture, a necessityto adopt genetic disease
‘and insect resistances traits, n refation wih technical methods - b control,
crop rotaton, assocition.

> Co-Construction 1o respond to the challenge for sustainable agriculture.

> Breeding for resistances -A challenge for Plant Production

@ GEVES | smnstrsaseomse




image6.png
Context and background
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~Large successfor fungi, bacteria, virus

~Limited forinsect exceptice, coton (Helothizea), eqgplant (Leucodes, eptnotare,
rialeurodes), melon (Vat gene agaistaphiss), ettuce (Nasonovia aphi)

> large investments nowadays

~Vegetables : 150 host/ pest couples

~Field crop  sunfiower (downy midew, rust Orobranche) cotton (Bacterialblght,
ramulose, midew, nematodes...) sugar beet (nématodes), wheat (Fusarium, yelow
rust), maize (Fussriom, Helmintosporium), ucerne (Ditylenchus, Verticilm,
Collstotrichu...).

~Fruit:apple (scab/Venturia) apricot (Sharka), each (Sharka, Oicium, Aphids),
banana (Cercospora).
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Satisfy UPOV DUS approach
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. Traits with simple genetic control (monogenicipolygenic)
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“The phenotype, in conformity with the Convention,
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characteristics .

~Reliable > developbio tests under controlled conditons withrecognised
Standards and protocols

~Easy to describe and representative of the resistance n field:
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-Spread into the DUS collection: satisfied as soon as thetrait is sufficiently
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-Practical: resultin a reasonable delay and cost > Bio tests where the
resistance is quickly revealed (generally 2to 4 weeks afterinoculation)

-Published Recognised Methodology and availabilty of the technologies

-Usedfor Description, D, U and §.

Hoccovered by Pacent ¢ any sep
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Representation in UPOV guide lines
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-since 1970's:
~Tomato: TV, Verticitium, Fusarumo.fsp.. strai0, Nematodes.
-Bean: Virus 1, Colletotrichum
-Pea: Fusariumo.fsp pisisirains1, 52nd 6, Ascochyta pisi.

207:

~Tomato (11 bio pests, 6 ), Melon (g, 3), Pepper (6, 47), Cucumber (7),
Bean (4), Pea (3) Lettuce (4,1, Corn salad(1), Spinach()....

- Sunflower (downy mildew), lucemne (six characteristics)
~Omamental and fruit : no one, no necessity for D.
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‘optimissthe set of lose varieties > reducethecost withan input

-Permit to use the UPOV option Marker used 3s a predictor of raditional
Characteristic’, BM MODEL 1
‘Example: Verticiium Momato « OK »; Nématodes/Tomato « * mind »
~Develop harmonization, common data basesand process to use it

Limits of the use

-Necessityto testall the collection, including susceptibles, to use themfor D

-Testthe Uniformity - the bio tests considerit

-Interaction with genetic background

~Quaraniine stalus e forTYLC oo/ possti forTSWomsto espe:
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Tools to secure the use
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Net systemto provide informations

Tools to securethe use
Recognised protocols > Harmonize what and how ?
Controls(s, IR, R) validated, available, hesithy.
Reference soiates: validated, svailsle, stable, represeniative.
‘of naturalconditions (250 pests organisms stored at GEVES) =
Protocols, notation, scaes Interpretation-validated, repestable, reproducible

Several initiatives :
ISF WG DRT / ESA | CPPSI | France MATREF | HARMORES CPVO

>0’ develop a system with the applicants o allow:
‘appicanis to caiber their methodology, candidates varieties and declare e levels of

resistance,
the EO's to check DUS material wit refabity,

inconformity withthe DUS system.
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Challenges
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1-Quantitative resistances:

Challenge to contribute to sustainable agriculture.
Considerthemifthe level of resistance s significatively high,
> A minimum distance between S, IR and R
> Clear Distinction
> Uniformity : check the continuous expression into the variety.
(no discontinuity from plant to plant of the cancidate)
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Challenges

- s .
2. Interaction with the genetic background

more and more genstic crosses  Modification of the expression ofthe.
phenotype (modicators and reguiators genes . new genes of resitances. )
(Nématodes/Tomato__)

— Adapt biotests to this challenge (concentration...)

3-Disease resistance Test Laboratories : it is a technology.
Develop easy access to these laboratories for the examination offices
> Cooperation ~share mutualised services
DUS data bases, Markers, discase resistance tests. > improve D
Share the impacts to progress for DUS tests
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CASDAR projects terminated in 2016

(co- founded by the French Ministry of Agriculture)

* Improvement of the assessment
of the Squash resistance to 3 virus

* CORKYRES project

Presentationatthe WV 51~ July 2017
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® 3.5 years project : 2012-2016

®8 partners : INRA, HM Clause, Gautier seeds,
Monsanto, Rik Zwaan, Sakata, Syngenta Seeds and
GEVES

# 3 pathosystems on squash
- Cucumber mosaic virus (CMV),
« Zucchini yellow mosaic virus (ZYMV),
- Watermelon mosaic virus (WMV)
® Context severity of damage to crops, emergence of new
Strains, different levels of resistance
® No defined DUS criteria, but lack of current criteria in
DUS and importance of a harmonized declaration on the
catalogs. @ GEVES | smensees
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» Objective: To develop reproducible resistance tests
based on a better knowledge of resistance levels,
to evaluate the production of virus-resistant
varieties in zucchini.

« Identify the different resistance levels of zucchini
varieties to CMV, ZYMV and WMV.

+ Describe the levels of aggressiveness of the strains in
order to better differentiate the varieties.

+ Define a methodology for characterizing resistance
levels and controls representative of the different
levels of resistance and sensitivity.

« Define reference material: controls, differential hosts
and viral strains_
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« Acquisition and characterization of strains |

« Comparison of protocols |

« Evaluation of strains and IR levels of varieties |

« Validation of reference materials and protocols |

« Characterization of the reference collection |

CECEEK Y
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. Conclusion ’

» Characterisation of the core reference collection (160
varieties)

Cucumber mosaic virus  Watermelon mosaic virus  Zucchini yellow mosaic virus
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® ZYMV :ZYMV-E9 strain (regular, France)

cora Mirza
>
Susceptible Intermedioe Fighleval
Resisnt | Intermedize
Resizmnt
3 NEW proy conte:

for all new applications, with a claim of resistance
(oreviously biindtest set up by the applicant)
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. Conclusion ’

® CMV: CMV-14 strain (emerging, severe)

cors asvogice syros.

Sensible Intermedsie

® WMV WMV LL1A strain (emerging, severe)

cors Mina 9% Miknes  syros
>

Suscaprik Lowlevel ! ignievel

Intermedise Intarmedise

Resismne  Ressmnt

DIf, these results are confirmed after 2 tests sessions,
- with duplicate tests ( GEVES and applicantpremises),
-followingthe defined protocol duringthe projet

% Official test for anew application with claim of resistance.
(previously biind testset up by appiicant)
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>

® 3 years project: 2013-2016, labeled by Vegepolys
® 2 partners : GEVES and UFS (Gautier seeds, HM Clause, Rijk
Zwaan, Sakata, Syngenta, Vilmorin)

® The Pyrenochaeta lycopersici pathosystem on :
* Tomato
* Tomato rootstock (RT)

® Context:

fection, severe reduction in yield, lttle knowledge on
strains variability, laboratory conservation problems

ncrease in attacks due to the cessaf

® Present in the Tomato and RT CPVO protocols (compulsory for
RT until November 2015) and in the UPOV Guideline Tomato
(compulsory until June 2015): heavy field protocol to be

implemented.
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» Obiective: to develop a reproducible resistance test based
on a better knowledge of resistance levels, to enhance the

production of Corkyroot-resistant varieties in tomatoes and
rootstocks.

+ Study the morphological, physiological and molecular
diversity of strains.

* Understand their pathogenicity and the expression
conditions of varietal resistance

« Develop and validate a test to evaluate the resistance of
tomato and rootstock varieties to Corkyroot, which can
be used in selection and for official DUS tests.
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* Characterization of the collection of
strains

* Comparison of protocols

 Validation of one or more protocol(s)

€€KL 7
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 Characterization of the collection of strains

* Construction of a 16 characterized strains.
collection : morphology, molecular and
aggressiveness (levels)

* Development of a strains pathogenicity protocol
* Definition of the strains conservation conditions.
 Comparison of resistance test protocols

* Selection of a representative strain of the field:
P21

* Selection of tomatoes and rootstocks

* Choice of an inoculation method: subculture in
contaminated substrate
* Definition of an observation scale and an
interpretation rule.
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 Validation of the selected protocol

Commontotomatoandrootstack.
Two gifferentiated levels: Susceptible and Intermediste Resstart.
‘Anyvariety consderedto beat the same level o higher than Garance is proposed .

Marmandeveris Garance Emperador

Susceprile [ —

In GEVES ‘s test,proposalof 2 Intermediate Ressiant levels

‘Garance's evel > 2 Garance s proposed IR Garance's evel

Emperador’s level Emperador s proposed IREmperador’s vl
Resuttsareavaiablefrom GEVES only, o the request ofthe appiicat, for valorization

inthe commercialcatalog.
NEW proposal (National |

for all new applications, with a claim of resistance
(breviously blind tst set up by the applicant)
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