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The Mediterranean origin of the B. oleracea L. crops

Domestications of the Brassica oleracea 
L.  has been along the coasts of the 
Mediterranean basin (Vavilov,1928) 

a) Archeological remains;
b) Characteristics of the plants in situ, on 

farm;
c) Other hystorical references (hystorical 

informations, language comparations).

29/03/23Final Conference of the EU Horizon 2020 BRESOV project, 28th-30th March 2023, Agrigento, ItalyEUBRASWILD project meeting 20-21 February 2024, Catania

ECPGR Brassica Working Group

Domestication of the Brassica oleracea L. crops



Living plants: B. oleracea 
group C-genome (n=9)
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Since ‘80 of the last year a new 
Hypothesis supported the 
domestication of cole crops has 
been  from the wild population of 
Brassica oleracea L. widespread 
along the english channel cliffs.
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The Mediterranean origin 
of the B. oleracea L. crops
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Origin Poliphyletic of the Brassica oleracea L. crops
(Snogerup, 1980 – morphology and other considerations)

B. oleracea ssp. oleracea                              cabbage (East Europe)

B. cretica                    Brached kale (Greece)
  
                    ? Broccoli and cauliflower

B. incana-rupestris                                  kale not branched single stem

Sicily-South Italy kale, sprouting broccoli, main head 
broccoli, and cauliflower (Branca et al., 2018).
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Roman landraces 
(Plinio; Columella -I century b.C.)
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The variability observed in Sicily among the landraces and the Brassica wild relatives (n=9) and the related 
genetic flux have permitted to diversity some crops belonging to Brassica oleracea  L., which are represented by 

several varietal groups characterized by high organoleptic traits appreciated by local consumers. 
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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.

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.

 63 accessions by the Brassica collection of the
University of Liverpool (UNILIV);

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

Phenotyping of the BRESOV Brassica oleracea core collection
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Drought stress phenotyping
• Selection of 4 accessions 2 Brassica

macrocarpa tolerant plants one from
Marettimo (TP) and one from Favignana
islands (B1800069 and B1800113, respectively).

• Selection of 2 sensitive plants.
• Then leaves were collected for RNA extraction

and RNA seq.

Tolerant

Tolerant

Tolerant

Sensitive

SPAD ANALYSIS 3d cycle

Water stressed plants Not water stressed plants

Sample SPAD Δ SPAD Total leaves Δ leaves Chlorotic Dry Score SPAD Total Chlorotic Dry

BY (1) 55,4 111,47 9 90 4 0 2 49,7 10 1 0

BY (2) 37,4 92,57 8 88,89 3 1 2 40,4 9 0 1

BY (3) 32,3 59,59 8 80 3 0 2 54,2 10 0 0

BW (1) 39,5 154,30 6 75 4 1 0 25,6 8 0 0

BW (2) 44,4 84,25 7 77,78 3 2 0 52,7 9 0 0

BW (3) 46,7 86,32 8 88,89 4 1 0 54,1 9 1 0

FL (1) 61 103,57 8 88,89 2 0 2 58,9 9 0 0

FL (2) 53,5 144,59 9 100 2 1 2 37 9 0 0

FL (3) 57,3 130,82 7 63,64 2 0 2 43,8 11 0 0

FK (1) 35 80,83 8 114,29 2 1 2 43,3 7 0 0

FK (2) 28,2 55,19 7 77,78 4 0 2 51,1 9 0 1

FK (3) 42,5 86,38 9 112,5 3 0 2 49,2 8 0 0
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Quantification of 2 metabolites involved in the oxidative stress response 
• Malonildialdehyde (MDA)                                                       Lopez-Hidalgo et al. (2021) 
Polynsaturated fatty acids degradated by the ROSs, producing MDA. 

• Hydrogen Peroxide (H2O2)                                                        Velikova et al. (2000) 
Produced in oxidative stress condition 

EUBRASWILD project meeting 20-21 February 2024, Catania
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• Transcriptomic 
analysis 

SOFTWARE

Trinity (Gene assembly)
Corset (Hierarchical 
clustering)
RSEM (Gene expression)
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• Selecting new source of resistance to Black rot disease caused by the vascular bacterium Xanthomonas campestris pv. 
campestris in B. oleracea complex accesion to be used in breeding programs.

• Evaluation of the response of Brassica accessions to the
inoculation to strains of the most widespread races in Eu, i.e
race 1 and 4.

• Twenty-eight accessions from ten species maintained at Di3A,
University of Catania, Brassica hylarionis, B. oleracea, B. villosa,
B. incana, B. drepanensis, B. macrocarpa, B. bourgeaui,
tested for the first time.

Brassicas accessions UNICT code

B. bourgeaui 4786 BBO4

B. hylarionis SP41 BHI1; SP42 BHI2

B. drepanensis 4796 BD 4

B.  incana 3512 BY5/1; 3513 BY6/2

B.  macrocarpa 4481 BM3R; 3370 BM6

B.  villosa 4275 BV7R

B.  oleracea var. botrytis 3154 CV5S3/2; 428 CV26; 3151 CV159R/2/1; 421 CV19

B.  oleracea var. italica 71 BR41S2C; 709 BR41S2/2; 710 BR41S2E; 4852 BR325; 4939 
BR354

B. oleracea var. acephala 4853 BH 86; 4003 BH; 4005 BH; 4591 BH1R; 4538 BH10; 4601 
BH51R; 4448 BH 81

A significantly different response of the accessions to the
inoculation with the two Xcc strains was observed. AUDPC
(area under the disease progress curve) values ranged from
0.38 to 13.75 and from 0 to 11.50 when the accessions were
inoculated with the race 1 or race 4, respectively.
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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 seeds were sown in cellular trays in a cold greenhouse under natural
light (4.6 to 9.2 MJ.m-²d-²) and temperature (15.4 ± 5.8 ± C°) conditions,
from October to December 2018 in the Experimental Agricultural Institute
“IAS” (Istituto Agrario Sperimentale) situated in the South of Italy
(37°31010” N 15°04018” E; 105 m above sea level (m a. s. l.), Catania),
using organic growing practices.

• The plants were transplanted on 27 December 2018 in a cold
greenhouse (36°51’13.3” N 14°29’32.0” E, Contrada Randello, Ragusa).
For each accession three plants were transplanted and analyzed.

The experimental field 
(Contrada Randello, Ragusa).
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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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Correlation matrix among the different bio-morphometric 
descriptors evaluated

**. The correlation is significant at the 0.01 level (bilateral).

*. The correlation is significant at the 0.05 level (bilateral).

ECPGR Brassica Working Group
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2023, Agrigento, Italy

Spatial distribution of the different
accessions characterized in the
experiment in relation to the main
three principal components (PCs).
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ECPGR Brassica Working Group

EUBRASWILD project meeting 20-21 February 2024, Catania



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
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Diversity of CAULIFLOWER
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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
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Diversity of CABBAGE
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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
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Diversity of CHINESE KALE
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Spatial distribution of the CK accessions.

Dendrogram based on the genetic 
similarity matrix of CK accessions.

> 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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Diversity of KOHLRABI
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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
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Diversity of CWRs

B. drepanensis B. villosa

B. incana B. rupestris
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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.
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Materials & Methods
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Results
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• WP3. Plant Breeding: development of populations, advanced breeding
lines and improved genetic material for European Organic Agriculture

In order to enhance the biodiversity of cultivated and spontaneous
cauliflower of Brassica oleracea for making broccoli and cauliflower
cultivars adapted to organic cultivation, during the year 2022-2023, the
phenotypes selected were subjected to controlled self-fertilization
/crossbreeding.

Starting from November 2022 until January 2023, the genetic materials
were subjected to phenotypic, agronomic and qualitative evaluation.

ECPGR Brassica Working Group
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BRESOV experimental field at CREA-OF,

Monsampolo del Tronto (AP), Italy, 42°53′ N; 13°48′ E, 184 m a.s.l,

Eutric, Calcaric, Vertic e Fluvic

Cambisol; Haplic Calcisol, soil type nr. 36

ECPGR Brassica Working Group
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Open field selection

Greenhouse breeding by crosses, back-crosses 
and self-pollination

ECPGR Brassica Working Group
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Accession Plot 2022 Curd Area (cm2) Curd height
(cm)

Curd longitudinal
diameter (cm)

Curd transversal
diameter (cm)

Curd curvature 
angle (°) Curd Grain (cm)

(CV52 x CV19) F3 47-48 226.2±22.6 12.0±0.8 17.0±0.1 16.6±0.1 90.0±0.0 0.56±0.01

(CV136 x CV98) F4 55-56 355.8±8.6 14.3±0.2 19.0±0.2 21.0±0.3 103.9±1.5 0.64±0.01

(CV25 x BR115) F4 57-58 189.48±2.1 16.5±0.3 15.8±0.1 15.7±0.4 90.0±5.0 0.81±0.01

(CV159 x CV136) x (BR40 x CV165) F4 59 332.7±10.5 14.5±0.4 19.0±2.9 20.5±2.0 115.0±11.0 0.60±0.01

(CV 141) x (CV 52 x CV 19) F4 60-64 364.9±14.1 13.4±0.4 21.0±0.8 22.2±1.0 110.0±2.2 0.59±0.02

(CV159) x (BR40 x CV165) F4 65-68 391.1±13.1 12.7±0.3 22.0±1.9 23.2±1.9 112.7±3.9 0.59±0.02

(CV19) x (BR115) F4 69 321.0±11.3 14.1±0.1 16.3±0.4 17.4±0.4 100.5±0.5 0.64±0.01

[(CV19)] x [(CV19 x BR115) x (BR115)] F1BC1 71-75 366.6±7.5 12.8±0.1 18.4±0.6 19.5±0.6 102.7±1.8 0.57±0.01

[BR15] x [(CV19 x BR115) x (BR115)] F1BC1 76-79 304.7±3.0 14.2±0.5 17.5±0.5 17.8±0.5 103.2±2.4 0.64±0.03

(CV19 x BR115) x (BR115) F2BC1 80-84 318.7±13.8 15.6±0.6 19.6±1.5 19.7±1.6 103.3±6.7 0.67±0.05

Phenotypic 
characterization

Morphometric
characterization

ECPGR Brassica Working Group
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December 2021 - OrgHort2020 ISHS Symposium in Catania (Italy)

www.orghort2020.it

Acta Horticulturae n. 1354

ECPGR Brassica Working Group
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BRESOV events

http://www.orghort2020.it/


BRESOV 5th Progress Meeting, 27th-28th March 2023, Catania, Italy

BRESOV events

UNICT: BRESOV at the International Horticultural Congress in Angers.

Euroseeds: BRESOV at the Euroseeds 2022 Congress in Berlin.

ECPGR Brassica Working Group
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BRESOV 5th Progress Meeting, 27th-28th March 2023, Catania, Italy

BRESOV events

UNICT: BRESOV Winter School 2022 in Agrigento. SERIDA: BRESOV at the I National Congress of Legumes in 
Asturias.
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Crop Wild Relatives Utilization and 
Conservation for Sustainable 

Agriculture

ECPGR Brassica Working Group
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No.  Participant organisation name  Short  Country  Type  
1  Universidad Rey Juan Carlos (Coordinator)  URJC  ES RTD  
2  Universidade Católica Portuguesa  UCP  PT RTD  
3  Fundacio Universitaria Balmes  UVIC  ES RTD  
4  Eidg. Departement für Wirtschaft, Bildung und Forschung  FOAG  CH GO  
5  Centre de Recerca en Agrigenomica  CRAG  ES RTD  
6  Rete Semi Rurali  RSR  IT NGO  
7  Leibniz-Institut für Pflanzengenetik und Kulturpflanzenforschung  IPK  DE RTD  
8  Wageningen University  WU  NL RTD  
9  Agencia Estatal Consejo Superior de Investigaciones Científicas  CSIC  ES RTD  
10  ESSRG Nonprofit KFT  ESSRG  HU SME  
11  Europese Orgnisatie voor Wetenschappelijk Plantenonderzoek  EPSO  BE other  
12  Forschungsinstitut für Biologischen Landbau  FIBL  CH RTD  
13  Getreidezüchtung Peter Kunz  GZPK  CH NGO  
14  Formicablu SRL  FB  IT SME  
15  Asociación Aprisco de Las Corchuelas  APRI  ES NGO  
16  Aristotelio Panepistimio Thessalonikis  AUTH  GR RTD  
17  Cybiome GmbH  CYBI  CH SME  
18  Nordic Seed AS  NOS  DK LE  
19  Institut Technique de l’Agriculture Biologique  ITAB  FR RTD  
20  The James Hutton Institute  JHI  UK RTD  
21  Universita degli Studi di Catania  UNICT  IT RTD  
22  Agrártudományi Kutatóközpont  ATK  HU RTD  
23  Université de Lausanne  UNIL  CH RTD  
24  Ceratium BV  CERAT  NL SME  
25  BioCrop Innovations SL  BCROP  ES SME  
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		URJC 

		ES

		RTD 



		2 

		Universidade Católica Portuguesa 

		UCP 

		PT

		RTD 



		3 

		Fundacio Universitaria Balmes 

		UVIC 

		ES

		RTD 



		4 

		Eidg. Departement für Wirtschaft, Bildung und Forschung 

		FOAG 

		CH

		GO 



		5 

		Centre de Recerca en Agrigenomica 

		CRAG 

		ES

		RTD 



		6 

		Rete Semi Rurali 

		RSR 

		IT

		NGO 



		7 

		Leibniz-Institut für Pflanzengenetik und Kulturpflanzenforschung 

		IPK 

		DE

		RTD 



		8 

		Wageningen University 

		WU 

		NL

		RTD 



		9 

		Agencia Estatal Consejo Superior de Investigaciones Científicas 

		CSIC 

		ES

		RTD 



		10 

		ESSRG Nonprofit KFT 

		ESSRG 

		HU

		SME 



		11 

		Europese Orgnisatie voor Wetenschappelijk Plantenonderzoek 

		EPSO 

		BE

		other 



		12 

		Forschungsinstitut für Biologischen Landbau 

		FIBL 

		CH

		RTD 



		13 

		Getreidezüchtung Peter Kunz 

		GZPK 

		CH

		NGO 



		14 

		Formicablu SRL 

		FB 

		IT

		SME 



		15 

		Asociación Aprisco de Las Corchuelas 

		APRI 

		ES

		NGO 



		16 

		Aristotelio Panepistimio Thessalonikis 

		AUTH 

		GR

		RTD 



		17 

		Cybiome GmbH 

		CYBI 

		CH

		SME 



		18 

		Nordic Seed AS 

		NOS 

		DK

		LE 



		19 

		Institut Technique de l’Agriculture Biologique 

		ITAB 

		FR

		RTD 



		20 

		The James Hutton Institute 

		JHI 

		UK

		RTD 



		21 

		Universita degli Studi di Catania 

		UNICT 

		IT

		RTD 



		22 

		Agrártudományi Kutatóközpont 

		ATK 

		HU

		RTD 



		23 

		Université de Lausanne 

		UNIL 

		CH

		RTD 



		24 

		Ceratium BV 

		CERAT 

		NL

		SME 



		25 

		BioCrop Innovations SL 

		BCROP 

		ES

		SME 









WPs involving UNICT

WP1 : Co-creating the contexts for Crop Wild
Relatives

WP3 : Trait characterization of CWRs and pre-breeding
germplasm

WP6 : Communication, Dissemination, Exploitation and
Training

WP7 : Project Coordination and Management

The COUSIN multi-actor setup displaying 
the key institutions in each work package 

(WP) and the most relevant 
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The COUSIN Readiness Levels (CRLs), their
type and scale of action, their coverage by
WPs 2, 3 and 4 and the three parallel
pathways of action implemented in COUSIN.

UNICT Tasks : 

- Task 1.1: Transdisciplinary strategy – engaging stakeholders through 
a cascading engagement strategy

- Task 1.2: Identification of good practices, strategic guidelines for 
practitioners and establishing pathways to action

- Task 3.1: Assessing CWR biotic and abiotic stress resilience
- Task 3.2: Characterizing CWR benefits in crop management
- Task 3.3: Bioprospecting the nutritional and health value of CWRs
- Task 3.4: Unravel the genetic basis of valuable CWR functional traits, 

including the CWR ecotype
- Task 3.5: Exploring the microbiome as a tool to enhance crop 

performance predictions
- Task 4.1 : Generate selection toolboxes for each flagship crop for use 

of CWRs in breeding activities
- Task 4.2: Implement CWR genetic resources and tools for their use in 

(pre-)breeding programmes of the five flagship crops across Europe
- Task 4.3: Establish pilots across Europe for CWR-based participatory 

breeding and CWR use for diversified farming systems
- Task 6.1 : Plan for the Exploitation, Dissemination and 

Communication of Results
- Task 6.2: Plan for the Exploitation, Dissemination and Communication 

of Results
- Task 7.2 : Scientific and technical management
- Task 7.3: Exploitation Board and Innovation Management
- Task 7.5: Regulatory and Ethical Issues
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Targets to achieve in COUSIN

Brassica crops for Biofumigation

Increase the Nutraceutical value 

Resistance to pest and disease 

Exploitation of Organic Heterogenic Materials (OHMs) 

Cultivars for Organic agriculture 
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Thank you for your attention! 

Prof. Ferdinando 
Branca 

Giulia SchippaGiulio Flavio RizzoDr. Simone 
Treccarichi

Dr. Hajer Ben 
Ammar

Donata Arena 

Marwen Amari Riccardo Calì Luca CiccarelloNicolas Achkar Gresheen Garcia

Dr. Maria Concetta 
Di Bella

EUBRASWILD project meeting 20-21 February 2024, Catania
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