
European small berries genetic resources
GENRES036 (GENBERRY)



Previous European Actions on small fruits (strawberry)

1990s AIR-EC concerted Action
• European Strawberry Variety Network

• European Old Variety Repository

COST Action 836 “Integrated berry production” 1998 – 2003

Towards an Organisation of the Integrated Research in Berries: Model for a 

Strawberry of Quality, in Respect with the Environment Rules and 

Consumers “Requirements”

1. Creation of a European genetic resource list for strawberry
2. Breeders’ evaluation methods and standardisation for disease 

resistance and fruit quality traits…

COST Action 863 “EUBerry” 2005– 2010

EUROBERRY RESEARCH: FROM GENOMICS TO SUSTAINABLE 

PRODUCTION, QUALITY AND HEALTH ”



Main Deliverables

(1) Create a network for improving the conservation and the 
evaluation of small berries genetic resources

(2) Standardization of markers for studying genetic diversity 

(3) Elaboration of a living European small berries database for 
strawberry

Main objective

To have a better appreciation of the European small 
berries genetic resources (strawberry and raspberry) 

(1) for preserving agricultural biodiversity 

(2) for better knowledge of the variability 

(3) for promoting these genetic resources (long term objective)

European small berries genetic resources
GENRES036 (GENBERRY)



European Commission 

WP1
Acquisition of the collection

WP2
Passport & 

Descriptors data

WP3
Genetic

data

WP4
Health & 

Resistance data

WP6 Database

WP5 Dissemination of results and Web site

WP7 Management and Network

Project coordinator

Organisation of the project



European Small Berries Genetic Resources, GENBERRY

Public Institutes and one private group

http://ec.europa.eu/agriculture/envir/index_en.htm#genres
http://www.bordeaux.inra.fr/urefv/
http://www.univpm.it/Entra/Engine/RAServePG.php
http://www.entecra.it/
http://www.insad.pl/home.html
http://www.ciref.fr/
http://www.bafz.de/baz2006/
http://www.scri.ac.uk/
http://www.juntadeandalucia.es/innovacioncienciayempresa/ifapa/servlet/FrontController
http://www.icdp.ro/en-index.php


208   
genotypes added from the end of Cost836 and 
the end of GenBerry

among these 208 genotypes

135
genotypes were added after Cost836 and at the 
beginning of the GenBerry project

73 genotypes were added along the GenBerry project
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Genotypes not 
maintained 19 14 24 7 33 26

Genotypes 
introduced from 
cost 36 76 72 90 67 145

Genotypes recently 
introduced 15 20 11 54 10 78

Total of Genotypes 94 163 318 282 116 238 27 298



A Sasnauskas (LIH)WP1. Acquisition of the collection composition
toward a rationalisation and conservation of ex situ
collections and towards European small berries core
collections

In-vitro-Cold storage at 4°C:

Cryopreservation
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A total of 870 genotypes in February 2011

List of the cultivated
strawberry genotypes

A Sasnauskas (LIH)WP1. Acquisition of the collection composition
toward a rationalisation and conservation of ex situ
collections and towards European small berries core
collections



Repartition of the number of genotypes according 
to the number of sites of European collection for 

the cultivated strawberry
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A Sasnauskas (LIH)WP1. Acquisition of the collection composition
toward a rationalisation and conservation of ex situ
collections and towards European small berries core
collections



Synonymies / non-synonymies identification based on pomologia knowledge

1. Identification of synonymies because of error in spelling (e.g. Earlybelle instead 
of Earlibelle), 
(Identification of synonymies because of translation in another language of the 
name of the genotype (e.g. Späte Leopold was traduce by Tardive de Leopold in 
French),

2. Identification of synonymies because  the name of the obtentor was included 
in the name of the variety (e.g. Hummi Gento which is Gento),

3. Identification of synonymies because different names given when varieties 
were released as for recent varieties (e.g. Heidi which was named Vernie in 
France).

4. Pomologia books

5. Other Database reference
http://www.ars.usda.gov/main/site_main.htm?modecode=53-58-15-00

http://www.ars.usda.gov/main/site_main.htm?modecode=53-58-15-00


WP2. Passport data list and selection and definition of appropriate
primary and secondary descriptors

Donor accession numberDonor Institute

Disease status

Breeding placeBreeder name

Ancestral data and pedigree

Year of end of protectionPlant breeder right

YearCountry of origin

Biological status

SynonymsELVIRACultivar or Genotype

FragariaSpeciesGenus

Accession Number

RIPFInstitute CodeCode
PASSPORT DATA

v. latelateintermedearlyv. earlyTime of ripening

strongly 

expressed

weakly 

expressed
absentHollow center

v. dark 

red
dark redintermedlight redwhiteColor of flesh

firmintermedsoftv. softFirmness

broadintermednarrowabsentBand without achenes

uniform
starting at 

apex
starting at 

calyxColoration type

v. dark reddark redred
orange / 

pink
white

Predominant fruit 
color125

largersame sizesmallerSize calyx / fruit diameter

above fruitwith fruit levelin a bassinInsertion of calyx

short 

wedge

long 

wedge
necked

long 

conic

cordiformglobose-

conic

globos

e
oblatePredominant fruit shape

F

r

u

i

t

noyesFlowering on runner

fully-rem.
partially-

rem.

not 

rem.
Type of bearing

v. latelateintermedearlyv. earlyFlowering

♀♂♀♂Flower : Type / Sex

lateintermedearly
no 

stolons

Time of appearance of 1st 

stolons

strongintermedweakLeaf : glossiness

darkintermedlightLeaf : color upper side

spreadingintermederectedHabit

P

l

a

n

t

Observations97531Descriptor \ Level of expression
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DESCRIPTORS                                Number of plants used for evaluation:10

ovoid

Separation between primary descriptors and 
secondary descriptors based on their 
susceptibility to cultivating conditions

List of descriptors defined by WP2

+ EURISCO standardized Multi Crop Passport Descriptors (defined 
by FAO and Bioversity International )



Genberry WP2

Problems encountered for passport datas

2009 test of the 3 different ways of maintainance used in Douville 

Passport datas and descriptors

Difficulty to have a good sanitary management of the plant 

and to keep flowers and fruits for observation

Difficulties to find appropriate datas: Plant Breeder Rights, type 

of protection 



Genberry WP2

Problems encountered for descriptors

Interaction between descriptors: colour of the leaves and glossiness

Passport datas and descriptors

Difficulty to have the best reliable rating if made by 

students: needs training and time consuming

Some questions with the intermediate ratings



TTAACCGTCAGGTCCCAATATATATATATATATAATAGCTCCCACCGTTATAGCC

TTAACCGTCAGGTCCCAATATATATA----TATAATAGCTCCCACCGTTATAGCC

Genotype A

Genotype B

A B

WP3. Characterisation of the genetic diversity of a representative part of
the collections with molecular markers, using microsatellites already
developed



2n = 8x = 56

2n = 2x = 14 A B C D

LG I

LG V

LG III

LG IV

LG II

LG VI

LG VII

A B A B

WP3. Characterisation of the genetic diversity of a representative part of
the collections with molecular markers, using microsatellites already
developed



Comparison of genotypes 
between different origins 
using microsatellites (P00)

WP3. Characterisation of the genetic diversity of a representative part of
the collections with molecular markers, using microsatellites already
developed



WP3. Characterisation of the genetic diversity of a representative part of
the collections with molecular markers, using microsatellites already
developed

Pop2 Introgressed 
varieties or 

intermediate varieties

Pop3 Old European 
varieties

First results on strawberry

Structure of the collection of the cultivated 
strawberry, Fragaria x ananassa

Pop1 Californian varieties (C) 
and modern varieties that 
include pedigree with 'C'



WP4. Characterisation for biochemical components linked to health
nutritional values (total antioxidants and vitamin C) and for disease
resistances

Total antioxidant capacity (mmol TE/ g fw -
TEAC bioassay)
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24

26

Clery

Queen Elisa

Annalie

Avalon Classic
Louis Gouthier

Daroyal

Darlisette
Ciflorette

Onda
Candonga

Rabunda

Darselect

Regina

Tardiva di Romagna

Fruit quality



Infested field of raspberry

Resistances

Controlled inoculation of stawberry

WP4. Characterisation for biochemical components linked to health
nutritional values (total antioxidants and vitamin C) and for disease
resistances



WP6. Elaboration of a living European small berries database sustained by
a continuous long term network co-operation

https://www.bordeaux.inra.fr/genberry/



Data

D I E T                   

A G R I C U L T U R E

E N V I R O N M E N T

1. Passport data

List of descriptors defined by WP2

+ EURISCO standardized Multi Crop Passport Descriptors 

(defined by FAO and Bioversity International )

2. Phenotypic data

List of primary and secondary descriptors defined by WP2

+ Pictures of plant, fruit, flower, leaves

3. Molecular data

1 MS 

Excel 

file per 

partner

1 MS Excel file 

compiled by Aniko 

Horvath (INRA)



ACCESSIONACCESSION

The database philosophy

D I E T                   

A G R I C U L T U R E

E N V I R O N M E N T

GENOTYPEGENOTYPE

INDIVIDUALINDIVIDUAL

MOLECULAR DATA (SSR 

or SNP)

MOLECULAR DATA (SSR 

or SNP)

PHENOTYPIC DESCRIPTIONPHENOTYPIC DESCRIPTION



ACCESSIONACCESSION

The database philosophy

D I E T                   

A G R I C U L T U R E

E N V I R O N M E N T

GENOTYPEGENOTYPE

1 accession 

at CRA

INDIVIDUALINDIVIDUAL
10 plants 

(soil)

10 plants 

(soil)

1 accession 

at CIREF

1 accession 

at CIREF

6  plants 

(pots)

MOLECULAR DATAMOLECULAR DATA

3 plants 

(pots)

3 plants 

(pots)

Ex: “Sequoia” cultivar

PHENOTYPIC DESCRIPTIONPHENOTYPIC DESCRIPTION

observed 

in 2009

observed 

in 2009
observed 

in 2009

1 accession 

at JKI

x plants

observed 

in 2009

observed 

in 2008
genotyped 

(26 SSR)

It is very important 

to know from which 

institute the DNA 

was extracted for 

each cultivar



24

Synonym search: Example 2 (no strict value)



PASSPORT DATA – INFORMATION ABOUT THE HOLDING INSTITUTE

Accession code
National Inventory 

code
Institute code

Institute 

acronym

Acquisition 

date

ACCECODE NICODE (0) INSTCODE (1) INSTACRONYM ACQDATE (12)

30 characters 

Max
3 characters 6 characters Max

10 characters 

Max
YYYY-MM-DD

= institute code –

accession 

number – year of 

observation

See 'Country' sheet
See 'Partners' 

sheet

See 'Partners' 

sheet

Date when the 

accession 

entered the 

institute

No official source EURISCO EURISCO No official source EURISCO

Ex: ITA Ex: ITA045 Ex: CIFACHU Ex: 1968-01-01

IDENTITY OF THE ACCESSION

Accession number Accession name
Original accession 

name
Synonyms Genus

ACCENUMB (2) ACCENAME (11) ACCENAME2 SYNONYMS
GENUS 

(5)

30 characters Max text text 250 characters Max text

specific number of 

the holder

All letters in capitals, 

without any accent

First letter upper-case 

and all accents

List of synonyms with 

their respective 

book references 

in brackets

Fragaria

EURISCO EURISCO No official source No official source EURISCO

Ex: CGN00254 Ex: GRUA, BARAGANA Ex: Grúa, Baragaña Fragaria

WP6. Elaboration of a living European small berries database sustained by
a continuous long term network co-operation



PLANT (primary 
descriptors)

Habit 

Coloration 

of upper 

side of leaf 

Leaf :  

glossiness

Time of 

appearance 

of 1st 

stolons

Capacity of 

stolon 

production

Flower : 

Type / sex
Flowering

Type of 

bearing

Flowerin

g on 

runner

HABIT LEAFCOLOR LEAFGLOSS STOLFIRST STOLPROD FLOWSEX FLOWERING BEARING FLOWRUN

specific 

code
specific code

specific 

code
specific code specific code

specific 

code

specific 

code
specific code

3=erected                                             

5=intermed

7=spreadin

g         

3=light                                               

5=intermedia

te                                      

7=dark         

3=weak     

5=medium         

7=strong

1=no stolons                     

3=early                            

5=intermediat

e                            

7=late

3=weak     

5=intermediat

e          

7=strong

1=only 

male                    

3=only 

female                     

5=hermaph

rodite

1=very early                      

3=early                            

5=intermed.                            

7=late                        

9=very late

1=not rem.                 

3=partially-rem.                      

5=fully-rem.   

Y or N

COST 1 

(UPOV 1, 

IPGRI 4.4.1)

IPGRI 4.2.1 

(UPOV 4)
UPOV 7 

IPGRI 4.1.9 (+ 

new code n°1)
IPGRI 4.1.8

COST 7 

(IPGRI 4.3.2)

IPGRI 4.1.11 

(UPOV 39, 

COST 9)

UPOV 41 but 

different codes 

(COST 29?)

No official 

source

WP6. Elaboration of a living European small berries database sustained by
a continuous long term network co-operation



Diversity in Fragaria x ananassa




