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Three crops: broccoli, 

snap bean and tomato

 5 years (1 May 2018 - 30 

April 2023)

22 partners
9 EU28 countries (IT, BE, ES, PT, CZ, FR, UK, RO, GER)
2 Associated countries (Switzerland, Tunisia)
2 Third countries (China, South Korea)

Exploitation of genetic resources, in terms of formulating climate- resilient cultivars addressed to vegetable
organic production systems under current and future scenarios of climate change

The BRESOV H2020 project
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Approach and Anticipated Outputs



4



5

Achievement: Establish core collections for each species

Crop Wild Relatives 58 (1) 41 (1) 11 (9)

Landraces 193 (1,2) 495 (1,6,7) 173 (4,8,9,13,14,15)

Improved lines 232 (1,2,3,4) 51 (1,6) 253(4,8,9,10,11,12,13,14,15)

Breeding lines 273 (2,3,4) 238 (1,4,5) 282(4,8,9,13)

Mapping population 148(7)

Unknown 3 (9)

Total 756 973 722
Providers : (1) Universitat Politecnica de Valencia, (2) Consiglio per la ricerca in agricoltura e l'analisi dell'economia Agraria, (3) Universidad de  Almeria, (4) Zhejiang Academy of 
Agricultural Sciences, (5) Chungnam National University, (6) Crop Reseach Institute VURV, (7) University of  Liverpool, (8) Serida, (9) Università Politecnica delle Marche, (10) Vilmorin, 
(11) Institut National de la Recherche Agronomique, (12) Gautier  semences, (13) Vegetable Research and Development Station Bacau, (14) Agricultural Institute of Slovenia, (15) 

ProSpecieRara



615

Achievement: Established and genotyped the core collections for each species
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Achievement: Established and genotyped the core collections for each species
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Seed phenotypic variation in the  
Snap Bean Panel (SBP)

Achievement: Establish core collections for each species
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Breeding for Resilient, Efficient and Sustainable Organic Vegetable production

WP2 - Pre-breeding: broadening the genetic bases of 
European crops promoting the use of crop wild 

relatives and landraces and gene discovery
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Objectives Number Description

O2.1
Characterize genetically and phenotypically genetic resources (CWRs, LRs and
improved varieties) and use this information by specific core collections,
association panels and mapping populations

O2.2 Provide high-throughput genomic data of associations panels and mapping
populations, along with phenotypic data related to organic farming-related traits

O2.3

Identify genes and/ or QTLs controlling organic farming related traits by using
GWAS, linkage mapping and population genomics, and exploit this information
to identify interesting lines/ genotypes and to develop molecular markers to be
used in future breeding for organic farming environments

O2.4 Integrate all data (genotypic and phenotypic information) from WP2 and WP3 in
a common database for each crop

WP2 - Pre-breeding: broadening the genetic bases of 
European crops promoting the use of crop wild 
relatives and landraces and gene discovery
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182 accessions of different morphotypes of Brassica oleracea complex
species (n=9) provided by the genebank of UNICT, UNILIV and VURV were
sowing in October 2018.

The experimental field 
(Contrada Randello, Ragusa).

Morphotyping of the BRESOV Brassica oleracea core collection
Materials and methods
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Crop name Common name Number of accessions Provider
B. oleracea var italica Broccoli 37 21 from UNILIV

12 from UNICT
4 from VURV

B. oleracea var botrytis Cauliflower 26 15 from UNILIV
7 from UNICT
4 from VURV

B. oleracea var capitata Cabbage 60 29 from VURV
27 from UNILIV
4 from UNICT

B. oleracea var acephala Kale 18 12 from UNICT
6 from UNILIV

B. oleracea var alboglabra Chinese kale 18 18 from UNILIV
B. oleracea var gongylodes Kohlrabi 17 10 from UNILIV

5 from VURV
2 from UNICT

B. villosa CWR 2 UNICT
B. drepanensis CWR 2 UNICT
B. incana CWR 2 UNICT
Total number 182 182

B. oleracea crops and CWRs accessions used for morphological characterization and
morphological traits studied.

Index Descriptors
IA Inflorescence appearance (d)
PB Plant branches (n)
PLS Plant  leaf shape (1-7)
PGH Plant growth habit (1-9)
PLN Plant leaves number (n)
PSL Plant stem length (cm) 
LHR Leaf hairiness (0-7)
LA Leaf area (cm2)
LL Leaf length (cm)
LW Leaf width (cm)
LD Leaf division (incision)
LPL Leaf petiole length (cm)
LPW Leaf petiole width (cm)
RLA Root left angle (°)
RRA Root right angle (°)
BRD Basal root diameter (mm)
MRD Main root diameter (mm)
MRL Main root length (cm)
LRD Lateral root diameter (mm)
RA Roots area (cm2)
RFW Roots Fresh weight (g)
RDM Roots dry matter (g)

The majority of the accessions studied were provided by Liverpool University
germplasm with 97 accessions, while 43 accessions were provided by UNICT and
42 accessions by VURV.
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Spatial distribution of the different
accessions characterized in the
experiment in relation to the main
three principal components (PCs).
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Spatial distribution of the Broccoli accessions. Dendrogram based on the genetic similarity matrix of 
Broccoli accessions.

> area
> Leaf length
> Roots area
< Roots fresh weigth
< Leaves number

> Petiole length
< Leaf  area
< Inflorescence appearance

> Branche number
> Stem length
> Leaves number
> Inflorescence appearance
< Main roots diameter

Diversity of BROCCOLI
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Spatial distribution of the CV accessions.

Dendrogram based on the genetic similarity matrix of CV 
accessions.

> Lateral root diameter
> Petiole length
> Inflorescence appearance

> Stem length
> Leaf area
> Roots area
< Roots weight

< Inflorescence appearance
> Leaves number
< Branches number
< Main root diameter

Diversity of CAULIFLOWER



16

Spatial distribution of the cabbage accessions.

Dendrogram based on the genetic 
similarity matrix of CC accessions.

> Leaf area
> Leaf length
> Petiole width
< Branches number

> Leaves number
< Stem length
< Roots weight

> Basal root diameter
> Main root length
> Roots area
 < Inflorescence appearance

Diversity of CABBAGE
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Spatial distribution of the CK accessions. Dendrogram based on the genetic 
similarity matrix of CK accessions.

Diversity of CHINESE KALE

> Number of branches 
> Stem length
> Petiole length
> Leaves number
> Inflorescence 
appearance

> Leaf area
> Petiole width
> Main root diameter
 < Inflorescence appearance

> Roots area
> Basal roots diameter
>  Main root length
> Root weigth
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Spatial distribution of the BH accessions.
Dendrogram based on the genetic 

similarity matrix of BH accessions.

> 

> Branches number
> Leaves number
< Leaves area
< Roots weigth
> Inflorescence appearance

> Stem length
> Leaf length
> Petiole length
> Basal roots diameter

> Roots area
> Lateral root diameter
< Inflorescence 
appearance

Diversity of KALE
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Spatial distribution of the CR accessions. Dendrogram based on the genetic 
similarity matrix of CR accessions.

> Leaves number
> Stem length
> Leaf length
> Leaf area

> Roots weigth
> Basal roots 
diameter
> Roots area

> Petiole length
> Petiole width
< Branches number
> Inflorescence 
appearance

Diversity of KOHLRABI
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Spatial distribution of the CWRs accessions. Dendrogram based on the genetic similarity 
matrix of CWRs accessions.

> Basal  root diameter
> Main root diameter
> Lateral root diameter
 < Branches number

> Leaf area
> Petiole length
> Petiole width
< Hairness

> Leaves number
> Roots area 
> Roots weigth
< Min stem length
< Inflorescence 
appearance

BS1: B. drepanensis; BS2: B. rupestris;  BS3: B. incana; BS4: B. incana; 
BS5: B. villosa; BS6: B. villosa.

Diversity of CWRs



21Results/ (Key) Achievements
Genetic and phenotypic characterization of genetic resources, association
panels and segregant populations (O2.1 & O2.2)

T2.2 High quality genotyping and
phenotyping

ACTIVITIES RELATED TO:

D2.2 - M48, Apr 2022

D2.3 - M48, Apr 2022

RESULTS REPORTED IN:

Brassica core collection
> Genotyping by Sequencing (GBS)

Genotypic characterization of BRESOV sets of materials
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Snap bean Hyper Core Collection
> Genotyping by Sequencing (GBS)

Tomato Core Collection & 
Breeding set > ddRADseq
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Genetic and phenotypic characterization of genetic resources, association
panels and segregant populations (O2.1 & O2.2)

Phenotypic characterization of BRESOV sets of materials

Nursery screening under combined heat 
and drought stress conditions - EMS 

tomato mutant familiesSnap bean Panel - MLFTs

Artificial inoculation 
system of Alternaria 

brassicicola in broccoli

Results/ (Key) Achievements



23Results/ (Key) Achievements

Data analysis and results (O2.3)

§ 275 new genetic tools (genes and/ or QTLs - bean 133, broccoli 84 and tomato 58)
controlling organic farming related traits by using GWAS, linkage mapping and population
genomics

§ Exploitation of obtained information to identify interesting lines/ genotypes and to
develop molecular markers to be used in future breeding for organic farming
environments

§ Validation of markers

T2.3 Identification of genes and QTLs for
specific needs in organic farming

T2.4 Validation of markers/ genes
identified as controlling important traits
for organic farming

ACTIVITIES RELATED TO: RESULTS REPORTED IN:

D2.4 – M54, Oct 2022

D2.5 – M60, Apr 2023

D2.6 – M60, Apr 2023

D2.7 – M60, Apr 2023
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Results/ (Key) Achievements

Waterlogging tolerance in BolTBDH mapping population 

• BolTBDH bi-parental mapping population (Iniquez-Luy et al.
2019)

• Genotypic data available
• Controlled condition trial (waterlogged plants displayed stress and

premature leaf senescence > trait data for chlorophyll reflectance in SPAD
units (SPD) was chosen as a good indicator of waterlogging tolerance)

Ø Four QTL were identified for chlorophyll
reflectance

Ø QTL spad_wl_9.0 > 5 potential candidate
genes, for of which associated with the
formation of ariel roots

D2.4 – M54, Oct 2022
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Identification of genes and/ or QTLs controlling organic farming related traits by
using GWAS, linkage mapping and population genomics
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Ø Tomato Core Collection
Ø dd-RADseq data
Ø Field trials under organic

farming conditions
Ø GWAS to map loci controlling

the variation of agronomic,
fruit quality, and root
architecture

Ø 59 significantly associated loci were identified, allowing the identification of
novel genes related to flower and fruit characteristics

Ø Most genomic associations fell into the region surrounding SUN, OVATE, and
MYB gene families

Ø Six flower and fruit traits were associated with a single member of the SUN
family (SLSUN31) on chromosome 11, in a region involved in the increase of fruit
weight, locules number, and fruit fasciation

Ø additional candidate genes for soluble solids content, fruit colour and shape
were found D2.4 – M54, Oct 2022

Results/ (Key) Achievements
Identification of genes and/ or QTLs controlling organic farming related traits by
using GWAS, linkage mapping and population genomics
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Association mapping of genomic regions involved in the control of
resistances using the Snap Bean Panel

Ø Snap Bean Panel (SBP)/ GBS data
Ø Resistance tests in controlled conditions for 4 diseases

causes by fungus: anthracnose, powdery mildew, white
mold and Pythium ultimun

Ø GWAS to map loci controlling resistance/ tolerance

D2.4 – M54, Oct 2022

Ø Significant associations located on chromosomes
Pv01, Pv02, Pv04, Pv05, Pv07, Pv10, and Pv11,
mainly

Ø Involvement of the known regions in the reaction to
these fungi, but also, of new regions as a region
located on chromosome Pv10 in the reaction to
anthracnose

Results/ (Key) Achievements
Identification of genes and/ or QTLs controlling organic farming related traits by
using GWAS, linkage mapping and population genomics



27Results/ (Key) Achievements

Exploitation of obtained information to identify interesting lines/
genotypes to be used in future breeding for organic farming
environments

D2.5 – M60, Apr 2023
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Objectives
Number Description

O3.1 Select germplasm in the BRESOV repository that are resilient, 
and adapted to organic agriculture

O3.2 Identify sources of tolerance or resistance to prevalent pests 
and diseases under organic conditions

O3.3 Breed new elite resilient materials for organic agriculture

O3.4 Evaluate quality traits for selecting high-added value cultivars 
and materials for organic agriculture

WP 3 – Plant Breeding: development of populations, 
advanced breeding lines and improved genetic
material for European organic agriculture



29(Key) Achievements
T3.1: Screening of material for complex traits related to 
resilience under organic agriculture (M1-M42)

Completion and validation of morphological and agronomic 
characterization trials of the BS under organic conditions, including 
evaluation in different sites → Large genetic diversity and 
environmental effects assessed

T3.1: Screening of material for complex traits related to resilience under organic agriculture 
(M1-M42)

Evaluation of BS for tolerance to stresses (water stress-related antioxidants and photosynthetic pigments 
in brassica; low N, deficit irrigation, heat tolerance in tomato) → Resilient materials detected

Italy Spain



30(Key) Achievement
T3.1: Screening of material for complex traits related to resilience under organic agriculture 
(M1-M42)

Regeneration and multiplication of materials for further experiments → Fresh seed produced for further 
experiments

T3.2: Identification of sources of resistance to pests and 
diseases (M1-M48)

Screening of BS and other materials for fungal, bacterial and viral 
diseases both under controlled and field conditions. For some diseases 
several strains were used → New potential sources of 
resistance/tolerance found
Validation of resistance/tolerance performed for selected diseases under 
controlled conditions → Confirmed sources of tolerance
Identification of pests and diseases affecting crops under organic 
conditions → Main pests and pathogens affecting the three crops in field 
conditions identified

Xcc in Brassica

Tm22_ tm22tm22

Validation of TSWV resistance/tolerance in tomato
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T3.3: Selection of resilient materials adapted to organic 
agriculture (M24-M48)

179 genotypes/sources of important traits to organic production 
(89 for brassica oleracea L. crops and their crop wild relatives, 53 
for bean and 37 for tomato) 
→ Lists of selected materials (SS) for recommendation for organic 
cultivation (D3.5. SELECTED SET of recommended materials for 
organic agriculture; M48)

(Key) Achievements until now

T3.4: Breeding and development of new resilient 
material for organic agriculture (M1-M60)

Multiple breeding programmes and strategies undertaken in 
the three crops (e.g., complementary and transgressive 
hybrids, diallels, backcrossing, pyramiding, selection in 
introgression lines) for agronomic, quality and resilience traits 
→ Breeding materials produced in different degrees of 
advancement

 

 
Figure 23. Selected Broccoli Hybrids B315, B363 and B375. 

B315 B375 B363 
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T3.4: Breeding and development of new resilient material for organic 
agriculture (M1-M60)

Cross Composite Populations
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T3.4: Breeding and development of new resilient material for organic 
agriculture (M1-M60)

Development of hybrids to be used as rootstocks in tomato → Interspecific and 
intraspecific hybrids developed under evaluation (D3.6. Improved tomato rootstocks 
for organic agriculture; M40)

(Key) Achievements until now
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T3.5: Identification of high added value materials for organic agriculture 
(M1-M60)

High added value traits evaluated in the three crops (postharvest evolution and 
multiple metabolomic traits related to organoleptic, nutritional and bioactive 
properties and postharvest) → Large variation and identification of materials for 
high added value traits

(Key) Achievements until now
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Biochemical phenotyping

139 Brassica oleracea complex species
(n=9) accessions belonging to UNICT and 
UNLIV were screened for: 

antioxidant capacity

ascorbic acid

glucosinolates profile and amount

polyphenols profile and amount

Crop name Common name Number of accessions Provider
B. oleracea var. acephala Kale 68 63 from UNILIV

5 from UNICT
B. oleracea var. botrytis Cauliflowers 18 18 from UNICT
B. oleracea var. italica Broccoli 3 3 from UNICT

Composite cross populations (CCPs) 8 8 from UNICT
B. oleracea var. italica x B. oleracea var. botrytis CCPs 3 from UNICT
B. oleracea var. botrytis x B. oleracea var. botrytis CCPs 3 from UNICT
B. rupestris x B. oleracea var. botrytis CCPs 2 from UNICT

Crop wild relatives (CWRs) 42 42 from UNICT
Brassica balearica Pers. CWRs 2 from UNICT
Brassica barrelieri (L.) Janka CWRs 2 from UNICT
Brassica bourgeaui (Webb ex Christ) Kuntze CWRs 3 from UNICT
Brassica cretica Lam. CWRs 2 from UNICT
Brassica desnottesii Emb & Maire CWRs 1 from UNICT
Brassica drepanensis (Caruel) Ponzo CWRs 2 from UNICT
Brassica hilarionis Post. CWRs 1 from UNICT
Brassica incana Ten. CWRs 7 from UNICT
Brassica macrocarpa Guss. CWRs 3 from UNICT
Brassica montana Pourr. CWRs 2 from UNICT
Brassica soulie  (Batt.) Batt. CWRs 1 from UNICT
Brassica rupestris Raf. CWRs 7 from UNICT
Brassica tyrrhena Giotta, Piccitto & Arrigoni CWRs 1 from UNICT
Brassica villosa Biv. CWRs 7 from UNICT
Brassica villosa Biv. subsp. tinei Raimondo & Mazzola CWRs 1 from UNICT

Total number 139

Data showed several differences among the species. ü 63 accessions by the Brassica collection of
the University of Liverpool (UNILIV);

ü 76 accessions by the Brassica collection of
the University of Catania (UNICT).

Phenotyping of the BRESOV Brassica oleracea core collection



36• Folin-Ciocalteau 
• Folin minus AsA



37• Folin-Ciocalteau 
• Folin minus AsA



38• DPPH assay 
• Ascorbic acid



39

• Glucosinolates analysis
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Objectives Number Description

O4.1 Develop protocols adapted to the specific conditions of organic farming to improve 
organic seed yield ( à T4.1)

O4.2 Determine products and tools to control the sanitary and genetic quality of organic 
seed lots (à T4.2 & T4.3)

WP4 - High-quality organic seed production
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WP4 partners and their contributions
WP4 leader : VEG

Partner T4.1 
Organic seed production

T4.2
Sanitary quality

T4.3
Genetic quality

UNICT TL

EUROSEEDS TL

FiBL

VEG TL

UPV

ITAKA

SECL

OBS (sub-contractor)

TL   = Task Leader
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Results / (Key) Achievements for T4.1

Agronomic factors tested in the BRESOV project:

• Plant density (tomato, brassica and snap bean)

• Use of microorganisms in combination with amino
acids and foliar application (tomato, brassica and
snap bean)

• Different harvesting regimes (tomato)

• Grafting on BRESOV rootstocks (tomato)

• Rhizobium symbiosis (snap bean)

• Different transplantation time-points (broccoli)

T4.1 - Determination of the optimal agronomic conditions for organic seed 
production
Evaluation of the effect of 6 agronomical parameters (ex: plant density, nutrition, etc.) on seed yield 
and seed germination > 4 trialling cycles across 5 sites > total of 32 trials for seed yield assessment

Goal: High quality seed
• Increase the amount of seed production per sqm in organic conditions
• While maintaining high seed quality

• Thousand Seed Weight (TSW)
• High germination percentages
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Results / (Key) Achievements for T4.1



45Results / (Key) Achievements for T4.1
Recommended agronomic practices – tomato
Recommended agronomic
factor
Tomato

Single-site
(S)/multi-
location (M)

Best results within BRESOV experiments

Plant density M
Greenhouse, indeterminate production: 5 plants/sqm (distance
between rows of 0.5 m and within rows of 0.2 m. Each plant was
grown with a single stem)

Microorganism application in 
combination with amino acids/ 

and foliar nutrition
M

Sicily: D100%+F
(3KO, ACE, ST02213, Micro7213, ITAKA srl)

Different harvesting regimes S
Regular harvesting or bulk harvests every three weeks do not
influence TSW or seed germination. Both can be used based on seed
producer’s needs.

Cooling fruit before seed 
extraction S

Cooling tomato fruits for 2-3 weeks before seed extraction did not
affect germination rate negatively and can save on number of
extractions by pooling several harvests together.

Grafting S
Grafting increases fruit production and with that seed production.
Commercially available rootstock comparable to tested BRESOV
rootstock



46Results / (Key) Achievements for T4.1

Recommended agronomic practices– snap bean
Recommended
agronomic factor
Snap bean

Single-site
(S)/ multi-
location (M)

Best results within BRESOV experiments

Plant density M

Brittany: 23.8 plants/sqm (5 plantlets per spot (bulk) with distance
within rows of 0.30 m and distance between rows of 0.70 m)
Sicily: 14.3 plants/sqm (5 plantlets are sown in bulks with a distance
within rows of 0.5 m and between rows of 0.7 m)

CAVE: Seed germination percentages (nutrition protocol and Rhizobium
inoculation can have beneficial effect)

Microorganism application 
in combination with amino 

acids 
M

Sicily: D50% (3KO, ACE, ITAKA srl)

Rhizobium symbiosis S Seed treatment with RhizoFix® RF-60, Feldsaaten Freudenberger
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Results / (Key) Achievements for T4.1

Recommended agronomic practices - brassica

Recommended agronomic
factor
Brassica

Single-site
(S)/ multi-
location
(M)

Best results within BRESOV experiments

Plant density M

6 plants/sqm (0.5 m distance between rows and 0.3 cm distance within
rows)

Microorganism application in 
combination with amino 
acids and foliar nutrition

M
Sicily: D100%+F (3KO, ACE, ST02213, Micro7213, ITAKA srl)



48Results / (Key) Achievements for T4.2

Seed treatments compatible with organic farming: main results in 
different crop-pathogen systems

1) Development/validation/application of detection methods for seed-borne pathogens 

üInternational Seed Testing Association ISTA
üSeed Health Initiative-International Seed 

Federation ISF
üEuropean and Mediterranean Plant 

Protection Organization EPPO
üScientific papers

Application on pathogen 
detection on seeds
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Detection of seed-borne 
pathogens in Brassica seeds

mq Abra1/2 : A.brassicicola 
 

 

0 :1000 

XCC F/R/Probe 
 

 
 

XCC 12.001 

mq 115sens/rev : A.brassicae 

Xanthomonas campestris

Alternaria brassicicola

Alternaria brassicae

xx.xx.xxxx BRESOV Final Meeting 2023

y = -1,524ln(x) + 21,311
R² = 0,9889

0

50

0,00010,0010,010,1110
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DNA (ng)
Standard curv es in H2O
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Xanthomonas perforans

Clavibacter michiganensis subsp. michiganensis

Detection of seed-borne 
bacteria in tomato seeds and 
seedlings
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2) Establish inoculation methods of the pathogens
Seed inoculations

Biopriming effect (treatment and 
pathogen spatially separated) 



51

3) Evaluation of Microbial consortia (MC) and 
natural compounds (NC) for seed treatment 
(ITAKA) Treatment Composition Diluition

KONCIA XP191EV MC (bacteria-AM) 1:10

KONCIA KMS1943 MC (bacteria-fungi-AM) 1:10

KONCIA KSK1967 MC (bacteria-AM) 1:10
CH193EV NC 1:100
CR192EV NC 1:100

üFirst cycle one cultivar with all products 
üEvaluation on germination 
üSubsequent two cycles different plant accessions were used (all or 

selected products)
üEvaluation method according to the different pathosystem and inoculation 

protocol
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Broccoli/X. campestris pv.
campestris
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Selected microbial consortia gave good results the mode of 
action in some pathosystems is worthy to be investigated (Gram 
positive- Gram negative bacteria or fungi)
Inoculum reduction largely varied depending on the pathosystem
and probably to the inoculation test
A biopriming affect was demonstrated 
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T4.3 - Development of tools to control the genetic quality of seed lots

Development of SSR marker sets for Brassica (UNICT), tomato (UPV) and snap bean (VEG)
Selection of the most polymorphic markers to detect genetic variations
Development of the DNA extraction protocol from seeds
Test of markers on artificial mixtures of seeds (2 varieties mixed in different 
proportions)
Validation of the optimal set of markers to detect seed contamination in line with the 
European regulation

(Key) Achievements for T4.3
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Snap bean:
Based on the genotyping results obtained for 33 diverse snap bean varieties, an optimal
subset of 10 SSRs was defined.

Artificial seed mixtures à detection of 10% down to 5% contamination

Tomato:
6 SSRs generated a unique genetic profile for each variety tested.

Artificial seed mixtures à detection of 10% down to 5% contamination

Brassica:
4 SSRs were selected for the intraspecific contamination detection.

6 other SSRs were selected for the interspecific contamination detection.

Contamination ratios 1:2 and 1:3 are detected by the markers

Results summary for T4.3
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Example of results obtained for one seed mixture with SSR ‘BM 185’

MASAI (5 seeds) + MOMENTUM (15 seeds)

MASAI (2 seeds) + MOMENTUM (18 seeds)

MASAI (1 seed) + MOMENTUM (19 seeds)

MASAI (0 seed) + MOMENTUM (20 seeds)

MASAI (15 seeds) + MOMENTUM (5 seeds)

MASAI (18 seeds) + MOMENTUM (2 seeds)

MASAI (19 seeds) + MOMENTUM (1 seed)

MASAI (20 seeds) + MOMENTUM (0 seed)

As for one of the seed mixtures 
tested, 10% contamination was the 
minimum that could be detected
(compared to 5% for the others), 
we should use 15 bulks of 10 seeds 
to get the final size of sample of 
150 seeds.

If no contamination is detected in 
any of those bulks, we can 
guarantee the genetic purity above 
the authorized ratio of 98% with a 
95% confidence level for the total 
sample of 150 seeds.  
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Tomato

24

7

3

Materials
127 in silico accessions

Selection of 4+2 accessions for marker testing

5 dilutions
50/50, 75/25, 90/10, 95/5, and 99/1 

1) Tested 1 combination of 2 varieties (leaf) 
2) Tested 1 combination of 2 varieties (seeds)

Calculation of the minimum 
number of seeds to test to detect
3% of contamination = 100 seeds

SSR markers selection
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HEINZ

USA-L-27

50/50

75/25

90/10

95/5

99/1

TMS33

10 samples of 10 seeds need to be
evaluated for markers able to detect
contamination of up to 10% (as for TMS33)

5 samples of 20 seeds need to be
evaluated for markers able to detect
contamination levels of up to 5%.

If no contamination is detected in any of
the samples, then it can be safely assumed
with a 95% confidence level that the
contamination of the initial sample of 100
seeds, if any, is below the 3% threshold.

Example of results obtained for one seed mixture with SSR ‘TMS33’
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Broccoli

Intra-specific panel Inter-specific panel

8 accessions 11 accessions

28 SSRs tested
à Selection of 4 SSRs

6 SSRs

The selected sets of SSRs were useful to detect the contamination at 1:3 and 1:2 ratios. 

PCA analysis to check the discriminative 
power of markers for intra-specific

contamination

PCA analysis to check the discriminative 
power of markers for inter-specific

contamination

Amplification using different contamination percentage 
level

CC  CV  CA                 BH BR1 BR2

BoE718
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Objectives Number Description

O5.1 Evaluate a shortlist of breeding lines compatible with organic farming for the 
production of crops of enhanced quality and marketing value. 

O5.2 Provide farmers with new materials to be tested alongside commercial organic 
varieties on-farm

O5.3 Enhance crop performance (i.e. stress tolerance and nutrition) using bioactive
products.

O5.4 Promote crop rotations for improved performance of brassicas, snap bean and 
tomato crops. 

WP5 - Multi-sites evaluation of pre-breeding lines on-farm
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Developed Questionnaires 
for the agronomic evaluation of varieties of tomato, bush beans and broccoli
For the assessment of each variety from the farmer’s perspective

Evaluation forms available in Deliverable 5.2, a tool for future uses.
Performance of the common varieties tested in T5.2 is described in 
Deliverable 5.4, submitted in January 2023.

Task 5.2: On-farm evaluation for agronomic 
performances in crop rotation models (M24-M48).
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Two years of on-farm trials, and three for VRDS and UTAD (broccoli)
completed.

Task 5.2: On-farm evaluation for agronomic 
performances in crop rotation models (M24-M56*). D3.4 

Broccoli trials 
P4-UTAD
P5-VURV
P6-FiBL

P9-UNILIV
P11-VRDS
P18-ITAKA
P21-SECL
P13-BAAFS
P14-ZAAS.

Bean trials
P6-FiBL

P11-VRDS

P16-SERIDA

P18-ITAKA

P21-SECL

P14-ZAAS.

Tomato trials
P6-FiBL (GH)

P11-VRDS (OF)

P12-CREA(OF)

P18-ITAKA (OF,GH)

P21-SECL (GH)

P13-BAAFS (GH)

P14-ZAAS (GH).

Material from the breeding set were added in 2nd year of tomato & beans
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Greenhouse Tomato
FiBL3- 236x, & FiBL7-TZ24 trials were excluded from 2021
trials due to poor marketable yield and fruit quality (fruits’
heterogeneity & waste).

No overall good variety in tomato (diff. In broccoli and beans)

4 varieties from the Breeding Set were newly added to the
trials of 2021:

Rosa de Barbastro (BT04150)à Beautful fruits, Yield and taste +

Uco Plata (BT00900) à High rejects

Valenciana d’el Perelló (BT04260) à Interest SECL

Benissoda (BT04250) à High rejects /Phytophthora , taste –

PSR variety Bads Atomic: Looks and taste ++ / Interest SECL
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Open field Tomato
Varieties performed differently according to the location and low and high inputs in line with 
2020, and 2021(VRDS) except for FiBL10 which was excluded from CREA’s second year of trial. 

No overall good variety in tomato, some were interesting for specific market

Two new advanced breeding material were procured and are evaluated by CREA and VRDS in the 
second (& 3rd) year: FiBL 14 gave highest yield in 1 location in Italy

No breakthrough discovery of variety. Location dependant performance described in D5.4.

• à In 2022, difference found between seed multiplication of the same variety (VRDS)
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Broccoli
Rasmus and CN-bro-09 performed differently depending on location but were often comparable to F1 references.
Especially CN-Bro-09 was very well appreciated. Rasmus produced high yields, but lacked homogeneity in certain trials.
Both are recommendable varieties for organic farming. Location dependant performance described in D5.4.

Broccoli production suffered in many locations in the wet spring/summer 2021. Trials repeated in Romania and Portugal
in 2022. In portugal in 2022, Rasmus gave the lowest yield.

In 2022, Rasmus was best in Romania, followed by CN-Bro09.
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Bean
Both commonly tested varieties Slenderwax and La Victoire gave for the second-year good
results and high yields, comparable or better than standard references. Both varieties are
good for organic cultivation in all regions.
Their success depended on the location. In some trials, Slenderwax outperformed La
Victoire. In others, it was the opposite. Regional visual appreciation of the varieties also
differed, such as Slenderwax’s yellow pods were not found attractive in Italy.
The trials also showed good results with other tested BRESOV bean lines (at VRDS and
Serida) such as Prennel.
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In previous periods, the effect of microorganisms formulation could not be proven in production
trial or pods. At UNICT, an effect of microbial-based (MO) treatments on increasing yields, alone
and in combination with Betaine (BE) was observed in beans and on flowering and yield of MO and
BE in tomato. Results presented at IHC2022: Effects of microbial consortia and betaines on
snapbean grown under water stress conditions (In press; Acta horticulturae)
A litterature review was published

Farmer survey on use of alternative fertilizers and microorganism formulations (EN, SP, DE & FR):
93% recommend the use of alternative fertilisers (residue reduction, OF) & 59% the use of
microorganisms (insect control, SI, root stimulation, mostly on Solanaceae and orchard crops).
Article by the EC.

Task 5.3: On-station evaluation of Natural bioactive
products and microorganisms to increase crop
performance (M12-M36).

Malgioglio, G., Rizzo, G. F., Nigro, S., Lefebvre du Prey, V., Herforth-Rahmé, J., Catara, V., & Branca, F. (2022). Plant-Microbe Interaction in Sustainable Agriculture: The
Factors That May Influence the Efficacy of PGPM Application. Sustainability, 14(4), 2253.
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Task 5.4: Socio-economical study on the influence of crop rotation on crop
performance (M36-M48).

Data collected on T5.2 on-farm trials 
LCA  (LCA CREA OF Tomato done, others ongoing)
Social assesment
Economical assessment
Survey on farmers' opinions on the innovations 

Soil attributes
Seedling production 

Transportation
Cost and Gain

Cultural operations

Fertilisation 

PPP
Irrigation 

Residue and waste management

à Compared to an IT tomato monoculture, organic productions in crop rotation were
found more sustainable for both human and environmental health.
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Objectives

WP6 - Communication, Dissemination, Training and Exploitation 
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Communicaiton, Dissemination & Training
BRESOV KPIs
BRESOV survey in EIP-AGRI newsletter
BRESOV 6th Newsletter
BRESOV 3rd set of practice abstracts
BRESOV in CORDIS Results Pack
BRESOV events
BRESOV and social media
BRESOV and the media

(Key) Achievements until now
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BRESOV survey on the use of alternative fertilizers and 
microorganisms featured in EIP-AGRI newsletter
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BRESOV 6th Newsletter BRESOV 3rd set of practice abstracts –
Deliverable 6.8
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BRESOV featured in CORDIS Results Pack
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BRESOV events

UNICT: BRESOV at the International Horticultural Congress in Angers.

Euroseeds: BRESOV at the Euroseeds 2022 Congress in Berlin.
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üDecember 2021 - OrgHort2020 ISHS Symposium in Catania (Italy)
www.orghort2020.it

Acta Horticulturae n. 1354

Final Conference of the EU Horizon 2020 BRESOV project, 28th-30th March 2023, Agrigento, Italy 29/03/2023

http://www.orghort2020.it/
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BRESOV events

SERIDA: BRESOV at the I National Congress of Legumes in Asturias.

https://www.youtube.com/watch?v=5DGvA48Bh5Q 

https://www.youtube.com/watch?v=5DGvA48Bh5Q
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BRESOV events

SERIDA: BRESOV at the I National Congress of Legumes in Asturias.

https://www.youtube.com/watch?v=5DGvA48Bh5Q 

https://www.youtube.com/watch?v=5DGvA48Bh5Q
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BRESOV events
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BRESOV and social media
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BRESOV and social media
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BRESOV and the media

UNICT: BRESOV project results and the 4th Annual meeting in Valencia 
featured on the leading portal for the fruit and vegetable sector Fresh 
Plaza.

Euroseeds and CREDA: An interview with A. Detterbeck and T. 
Cardi organized during the Euroseeds 2022 Congress where they 
discussed BRESOV project and whether organic agriculture can 
feed the planet.
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KERs 
overview KER 3B

Tools and products to control the sanitary quality of organic 
broccoli, snap bean and tomato seed lots.

(KER Leading Partner: VEG)

KER 3A
Agronomical practices to increase the production of high-

quality organic seed in broccoli, snap bean and tomato.
(KER Leading Partner: VEG)

KER 2
Breeding material of broccoli, snap bean and tomato for the development 
of new resilient and improved organoleptic and nutritional quality organic 

cultivars.
(KER Leading Partner: UPV/UNIVPM)

KER 1
Genetic and phenotypic characterization of plant genetic resources (PGR) for 
Broccoli, snap bean and tomato including crop wild relatives and segregating 

populations.
(KER Leading Partner: UNILIV)
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Breeding for Resilient, Efficient and Sustainable Organic Vegetable production

Final Conference of the EU Horizon 2020 project BRESOV
28th-30th March 2023, Agrigento, Italy

BRESOV has received 
funding from the European 
Union’s Horizon 2020 
research and innovation 
programme under Grant 
Agreement No. 774244.

KER 1: Genetic and phenotypic characterization of plant genetic resources 
(PGR) for broccoli, snap bean and tomato including crop wild relatives and 

segregating populations.
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Breeding for Resilient, Efficient and Sustainable Organic Vegetable production

Final Conference of the EU Horizon 2020 project BRESOV
28th-30th March 2023, Agrigento, Italy

BRESOV has received 
funding from the European 
Union’s Horizon 2020 
research and innovation 
programme under Grant 
Agreement No. 774244.

KER 2: Breeding material of broccoli, snap bean and tomato for the 
development of new resilient and improved organoleptic and nutritional 

quality organic cultivars
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Breeding for Resilient, Efficient and Sustainable Organic Vegetable production

Final Conference of the EU Horizon 2020 project BRESOV
28th-30th March 2023, Agrigento, Italy

BRESOV has received 
funding from the European 
Union’s Horizon 2020 
research and innovation 
programme under Grant 
Agreement No. 774244.

KER3: Agronomic practices to increase the production of high-quality 
organic seed and advanced tools to control the sanitary quality of organic 

broccoli, snap bean and tomato seed lots.
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BRESOV Output - ForEVA

85

ForEVA legume network: Fostering the need for implementation of the ECPGR European Evaluation Network (EVA) on grain 
legumes 

First in-person meeting on 10-11 October 2023 in Bucharest, Romania with 40 project partners and stakeholders to review 
ongoing initiatives on legumes across Europe and jointly discuss the options for the establishment of an EVA Legumes 
network, develop a draft work plan and budget proposal for this new initiative
o https://www.ecpgr.cgiar.org/working-groups/grain-legumes/foreva

o

25/10/23

https://www.ecpgr.cgiar.org/working-groups/grain-legumes/foreva


86

BRESOV Output – policy brief

86

Key policy recommendations
High quality seed: Healthy seed are crucial to produce healthy well-
performing plants and to contribute to the reduction of crop 
protection products. This is especially true for organic production.

End of derogations: For investments in seed production in view of 
the goal to reach 25% of organic agricultural land by 2030 and 100% 
use of organic certified seed, clarity on derogations is needed. This 
includes a clear commitment to end derogations and the 
development of an EU-wide strategy.

25/10/23
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BRESOV Output – policy brief

87

Key policy recommendations
Advanced breeding methods: Advanced, accessible breeding and selection 
methods (such as marker assisted breeding, on the basis of genetic 
information and sources) are needed to adapt varieties to low-input, high-
stress conditions. Access to genetic and phenotypic information is key for 
breeding for sustainable production in a changing climate.

Breeding for sustainability: Crop production under organic conditions can 
provide beneficial ecosystem services; however, depending on the species 
this can be challenging in view of food production security. Plant breeding 
for sustainability specifically promotes new resistant, tolerant, and 
resilient varieties and thus contributes to decrease the gap in productivity 
between a conventional and a low-input, low-impact farming system. 
Varieties bred for these production systems can serve both conventional 
and organic farming.
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Thank you for your attention!

Logo

bresov.eu @BRESOV_EU BRESOV_eu

• University of Catania

Whom to 
contact in case 

of interest?

30.03.2023


