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MANAGEMENT OF VARIETY COLLECTIONS - HOW WE USE MOLECULAR TECHNIQUES IN FRANCE BY AN EXPERT FROM FRANCE
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ONION- MANAGING THE VARIETY COLLECTION WITH THE USE OF DNA INFORMATION” 
BY AN EXPERT FROM THE NETHERLANDS
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EFFICIENT DUS TEST IN FRENCH BEAN (PHASEOLUS VULGARIS L.) BY USING MOLECULAR DATA
BY AN EXPERT FROM THE NETHERLANDS
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molecular markers

# Following UPOV guidance TGP/15/1
___® Following UPOV guidance TGD

# The objective is to develop an effcient tool, based on a combination
of phenotypic and molecular distances, to identify within the variety
collection, those varieties which need to be compared with candidate
varieties in order to improve the selection of distinct plus” varieties
and 50 to limit the workload without decreasing the quality of the test.
The challenge is to develop a secure system that:

~ (2) only selects varieties which are similar to the candidate varieties;
and
~ (b)limits the risk of not selecting a variety inthe variety collection
whichneedsto be comparedinthe field,
+ especialy whenthere s alarge or expensive variety colcton.
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collection

» Used in routine in GEVES for maize and spring barley
 Ongoing projectsin GEVES to deelop he us2 on srghum and
wheat

» Future possible collaborative projects on oilseed rape, durum wheat

~>Mainly used for agricultural species,
« with large variety collections,
« with a 2 years DUS test,
« with 2 testing locations per year in France

(Mot yet on vegetable species. )
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decide which pairs of varieties should be compared side by side in the field

duringSecond DUS cycle
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274 candidate inbred lines ; 3741 inbred lines inthe reference collection of GEVES.
‘ore than 1 million pairs of lines to compare side by side nthe field |

‘With GAIA only morphological data
5266 pairs grown side by side

'With GAIA morphological + isoenzymes data

rer——— 905 pairs grown side by side

With GAIA morphological + genetic distances
647 pairsgrownside by side
An additional reduction of 28 % of piots grown
Side by sde by switching_from isoznzymes to
genetic distances caiculated from SNP markers.
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“ » 2010-2011 Study on
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Close genetic distances between varieties are identified.
#%" The threshold of 0.4 does not allew the development of an
effective toel to structure the reference collection.

The global treatment of all culti groups is not more effective

in structuring than the structuration thanks to morphological and
diseases resistance characteristics.

This resultis not surprising because Lettuce s a diploid,
autogamous, highly worked species, whose gene pool is not very
extensive.

Nevertheless, anew approach focus on a large cultigroup,
such as Butterhead Lettuce or Crisphead Lettuce, could perhaps
allow additional structuring elements. To follow.
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» Efiicient tool to co-manage (combined approach) variety

phenotpicalcharacteristics ihe combined approach can be MORE or
LESS effective:

in maize (GenTh= 0.2, which allows 75% saving of mplantation)

+ in barley (GenTh= 0.3, which allows 50% saving ofimplantafion)

4, which not reaily allows saving ofimplantation)

» Interest of molecular markers for OTHER purposes suchas
— Maintenance control,

‘Sample identity control,

oty

Essential derivation
Infingement proceeding
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Onion varieties
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/ Background and goal of this project

Background:

+ We use, to manage our Orion Variety Collection, types of onion that refer to
their geographical or regional origin

+ We need a confirmation that those types can be used for grouping the
varieties in the collection

+ In onion we usually have to select a large number of similar varieties

Goal

+ The goal of this project was to find out whether there are markers that
correlate with these different types, and so: can we identify groups on the
basis of genetics
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[

In practice: Grouping of onion varieties and
selecting similar varieties

Use of TQ information

Grouping characteristics:
- Seedpropagatedarietes oni: Bul: tendency fo spitinto bulblsts
« Bulb: shape (in longitudinal section)

- Bulb: basiccolorof dy skin

- Bulb: numberofgrowing points per kg

« Male sterility

Other TQ characteristics

Similar varieties

Extra information in paragraph 7
« Type: 1 onion setproduction/2 silver skinned/3 normal sowing onion/4 overwintering/s other
«  Day length conditions which favour full bulb development:

- Suitabilty or sorage

Usually no information in 4.1 given on the origin of the variety
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/ Grouping of onion varieties:
Geographical types

+ From experience in the trials and extra info from applicants during trial visit
we often have an idea or know about the geographical origin of the
application. We group our varieties and applications according to
geographical origin of the genetics, like Rijnsburger, Spanish, American,
Australian/New Zealand, Japanese or crosses between.

« Within those types we finetune the order of the varieties using TQ
information for the applications and our description of varieties

* Acomplication is that most of the characteristics are QN, some are PQ
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Grouping of onion varieties:
A solid basis for Geographical types

However we need a solid basis for our typing of onion.
+ We had the opportunity to test 105 varieties of onion using SNP markers:

+ 93 markers out of 2271 were selected, at random positioned on 8
chromosomes, and considering their differentiating abilty.

« Pervariety 12 individuals were tested.

+ SNP’s and samples with too many missing data were deleted from the
analysis.
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/ Choice of onion varieties

+ We chose varieties of which we quite sure they are more or less purely
belonging to our ‘geographical genetic types’, and varieties we consider to
be of mixed origin.
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Choice of Onion varieties

+ Varieties of many different types
« Pertype a few varieties, preferably of different maintainers
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/ Dendrogram (condensed!)
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* We can identify Geographical groups on the basis of
their genetics.

« Varieties which need the same day length conditions
group together.

« Skin color was not ‘detected’ by the markers used: In

Rijnsburger type yellow as well as white and red
varieties could be found.
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Follow up

In this year’s trial we put the varieties that belong according
to their genetics to another type, in this type

Analysis of the data without the ‘no class’ mixed type
varieties

Analysis of the no class’ mixed type varieties

Possibly in future:

— More study about reduction of number of similar varieties

— Study about use and reliability of genetical
characteristics for more efficiency in DUS testing
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to our colleagues:

Hedwich Teunissen
Miriam van der Wee
Menno Hoekstra
Daniél Deinum
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Quality in'Horticulture
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Efficient DUS test
in French bean (Phaseolus vulgaris L.)
by using moleculardata

Amanda van Dijk
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/ Efficient DUS test in French bean (1)

.
+ Wany varieties in same group (TG/12/0 Rev. 2); dwar, white flower, round,
green pod without string, white seed, resistant to BCMNV. And many of
them also resistant to Colletotrichum (Cl) and to Pseudomonas (Psp).

+ In total 353 varieties known in this group, of which 218 resistant to
Colletotrichumand to Pseudormonas.
+ Yearly 810 14 new applications at Naktuinbouw.
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/ Efficient DUS test in French bean (2)

+ Informationon other characteristics, as stated in the (national) TQ, is being
used for a careful selection of reference varieties for the field trial
+ Leaf: green color
« Flower: size of bracts
« Pod: length
+ Pod: width
+ Pod: intensity of ground color
+ Seed: weight
+ Information in TQ not always complete and/or accurate: e.q.
« very dark green leaves (9) and pods 14,5 cm in DUS test,
+ dark green leaves (7) and pods 12-13 cmin TQ
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/ Efficient DUS test in French bean (3)

+ Based on grouping characteristics and careful use of other information in
TQ 15 to 20 reference varieties selected per application.

+ Expensive (2 - 3 hours per application for an expensive DUS expert)

+ Too many to have a good side by side comparison

+ Risk of mistakes in selection due to inaccurate information on TQ.

+ In case of mistakes (2015: 3 cases on 12 new applications) again check
on reference varieties, but now based on own, complete description.
Risk on 3 years of testing.
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Theory towards more efficiency: Genetic first
selection of similar varieties for the growing trial
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Theory towards more efficiency: Genetic first
selection of similar varieties for the growing trial

Atthe end of year 1

+ Compare complete, own description with descriptions in database: any
morphologically close variety not in trial in year 12

« If conclusion in the field was ‘clearly distinct’ and if no morphologically
close variety expected from ‘paper” positive decision on dictinctness
at the end of year 1.

« If in the field a reference variety was close or if variety on paper looks
morphologically close: perform second year trial
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Genetic first selection of similar varieties for the
growing trial: example French bean

Benefits:

1. Asthe description of the application is complete and all descriptions are
made by the examination office itself, one can be strict in selecting: not
coming to 15 to 20 reference varieties, but none or only a few in a short
time (less than 30 minutes).

less time
less space
better quality of the side-by-side comparison

2. Possibly 1year of testing is sufficient to declare the variety Distinct
(clearly distinct in year 1 and dna result adds confidence that distinctness
will be consistent over years)

less examination costs for breeder
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Genetic first selection of similar varieties for the
growing trial: example French bean

Costs:
1. DNAtest
2. Maintenance of DNA database: based on a well defined and robust

marker system. High resolution and validated.
3. Submission of seeds a few weeks earlier
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/ Naktuinbouw results in French bean 2015, 2016
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./ Naktuinbouw results in French bean 2015, 2016

1 candidate of 2015 Distinct after year 1
8 candidates of 2015 Distinct after 2 years

Also with genetic first selection no 3rd year needed for candidates of
2015

+ 5 candidates of 2016 probably Distinct after 2 years, also with
genetic first selection

Areduction of more than 60% of the reference varieties

« Continuous addition of new candidates and reference variefies to the
DNA database.





image1.png




