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An important input to Sicilian crop diversity is given by varietal groups of 
Brassicas that are characterized by distinctive appreciable qualitative traits.

Most of the diversity in the Sicilian Brassica crops are the result of 
domestication of B. oleracea wild populations and other wild species, sharing 
the same diploid chromosome complement 2n=18 (x=9) and forming a well 
defined	evolutionary	unit,	known	as	B. oleracea cytodeme (1), B. oleracea group 
or coenospecies (2, 3).

A variable number of wild taxa have been described for the B. oleracea group. 
Taxonomically they are members of the section Brassica and occur along the 
eastern Atlantic coasts and in the Mediterranean region (4). The arrangement 
of species and infrageneric taxa within this section is rather complex and 
controversial. Over the time many taxa have changed their taxonomic statement 
and new combinations have been proposed based on morphological and genetic 
information, while some new species were discovered and described. Currently, 
Brassica sect. Brassica	comprises	a	total	of	20	taxa	at	specific	and	infraspecific	
level, 12 of which occurring in Sicily; ten taxa are strictly endemic to the Sicilian 
area, i.e. B. macrocarpa Guss., B. rupestris Raf. (subsp. rupestris, subsp. hispida 
Raimondo & Mazzola), B. villosa Biv. (subsp. villosa, subsp. bivoniana Raimondo et 
Mazzola, subsp. drepanensis (Caruel) Raimondo et Mazzola, subsp. tinei (Lojac.) 
Raimondo et Mazzola, subsp. brevisiliqua Raimondo et Mazzola), B. raimondoi 
Sciandrello et al. and B. trichocarpa Brullo et al., while B. incana Ten. and B. 
insularis Moris also occur in other Mediterranean territories. Not surprisingly, 
Sicily is considered one of the two centres of differentiation of this section, the 
second one being in the East Mediterranaean area (5).

The wild taxa of sect. Brassica are all perennial suffruticous plants, with a 
strong habit, very large and thickened leaves, well developed racemes, big 
flowers	with	white	to	yellow	petals,	ellipsoid	to	linear	siliquae	with	convex	and	
woody valves ending in a 0-2-seeded beak, globose and ± reticulate seeds. These 
plants are chasmophytes not obligate, which mainly occur on carbonate sea 
cliffs but also in gentle rocky slopes, maquis or ruderal sites, up to 1000–1200 m 
of elevation. The populations are often restricted in size and distribution, often 
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due to the limited areas of cliffs, the competition with other species and the 
human	disturbance	 (grazing,	 fire,	quarries,	etc.).	Consequently,	 some	of	 these	
populations are endangered or threatened and need to be preserved by genetic 
resources conservation measures (6-10).

Various molecular and biochemical methods were applied by different 
authors to various sets of species in order to assess genetic diversity within 
and among Mediterranean Brassica wild species. Biochemical methods mainly 
used storage proteins and isozymes, while molecular methods included RFLP, 
AFLP, RAPD, SSR, ISSR and SNP markers (11-15). Overall, the results do not 
provide	a	definite	understanding	of	the	phylogenetic	relationships	in	this	group.	
Somewhat consistent patterns emerging from the above studies show that 1) 
B. oleracea and its allied wild taxa form a monophyletic group separating in a 
well supported clade; 2) the Sicilian taxa are genetically more distantly related 
to B. oleracea wild population and the cultivated crops than other species; 3) B. 
incana and B. macrocarpa show a clear separation from the B. villosa-rupestris 
group, forming clearly separate clades; 4) particularly, B. rupestris and B. villosa 
taxa	 are	 closely	 associated;	5)	depending	on	markers,	 high	 inter-specific	 and	
intra-population diversity occur.

Plants are often self-incompatible, with high tendency to mutations and 
freely inter-crossing among them and with B. oleracea crops. Crosses between 
and among B. oleracea and its wild closest relatives are known to produce fertile 
or semi-fertile offspring (2, 15).

Researches dealing with the phytochemical characterization aiming at 
assessing contents and quality of secondary metabolites such as phytosterols, 
polyphenols and glucosinolates, both from seeds and leaves, allowed to document 
available resources for better understanding genetic diversity, characterizing 
germplasm collections, assessing nutritional values and improving varietal 
productivity (16-18). Again, Sicilian wild taxa of the B. oleracea group revealed 
high contents of these antioxidant and unsatured fatty acid, suggesting that they 
can be useful in breeding programs to develop new genotypes with enhanced 
nutritional values.

As far as germination ecology in concerned, various studies allowed to assess 
the germination responses of different taxa, the dormancy regulation, and 
especially the effect of drying and ageing on seed germination and long-term 
conservation (19-22).

Analyses on seed morphology and testa microsculpturing also provided 
useful	information	about	inter-	and	intraspecific	variation	of	Sicilian	brassicas	
revealing the existence of very distinct ornamentation patterns within and 
among different taxa which proved to be informative as valuable discriminating 
traits both in ecophysiological responses and taxonomic or phylogenetic studies 
(23, 24).
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Although lots of studies have been carried out through various analytical 
approaches and at different taxonomic levels, this overview reveals that actually 
a comprehensive biosystematic survey on the Mediterranean wild populations 
of B. oleracea group is still lacking, but strongly recommended in view of their 
relevance	as	endemic,	rare	or	threatened	elements	of	the	Mediterranean	flora	
and available CWR for Brassica crop improvements.

References
1. Harberd D.J., 1976. Cytotaxonomic studies of Brassica and related genera. In: 

Vaughan J.G. et al. (eds), The Biology and Chemistry of the Cruciferae. Pp. 47–68.
2. Bothmer R. von, Gustafsson M. & Snogerup S., 1995. Brassica sect. Brassica 

(Brassicaceae).	 II.	 Inter-	 and	 intraspecific	 crosses	 with	 cultivars	 of	 B. oleracea. 
Genet. Resour. Crop Evol. 42: 165–178.

3. Gómez-Campo C., 1999. Biology of Brassica coenospecies. In: Gómez-Campo, C. (ed.) 
Developments in Plant Genetics and Breeding. Pp. 107–148.

4. Snogerup S., Gustafsson M. & Bothmer R. von, 1990. Brassica sect. Brassica 
(Brassicaceae) I. Taxonomy and variation. Willdenowia 19: 271–365.

5. Maggioni L. 2015. Domestication of Brassica oleracea L. Acta Universitatis 
Agriculturae Sueciae. 110 pp.

6. Raimondo F.M., Mazzola P. & Ottonello D., 1991. On the taxonomy and distribution 
of Brassica sect. Brassica (Cruciferae) in Sicily. Fl. Medit. 1: 63–86.

7. Raimondo F.M. & Mazzola P., 1997. A new taxonomic arrangement of the Sicilian 
members of Brassica sect. Brassica. Lagascalia 19: 831–838.

8. Raimondo F.M. & Geraci A., 2002. A new taxonomic arrangement in Sicilian Brassica 
sect. Brassica (Cruciferae). Fl. Medit. 12: 439–441.

9. Sciandrello S., Brullo C., Brullo S., Giusso Del Galdo G., Minissale P. & Salmeri C., 2013. 
A new species of Brassica sect. Brassica (Brassicaceae) from Sicily. Plant Biosyst. 
147(3): 812–820.

10. Brullo C., Brullo S., Giusso Del Galdo G. & Ilardi V., 2013. Brassica trichocarpa 
(Brassicaceae), a new species from Sicily. Phytotaxa 122: 45–60.

11. Geraci A., Divaret I., Raimondo F.M. & Chèvre A.M., 2001. Genetic relationships 
between Sicilian wild populations of Brassica analysed with RAPD markers. Plant 
Breeding 120: 193–196.

12. Geraci A., Chèvre A.M., Divaret I., Eber F. & Raimondo F.M., 2004. Isozyme analysis 
of genetic diversity in wild Sicilian populations of Brassica sect Brassica in view of 
genetic resources management. Genet. Resour. Crop Evol. 51: 137–146.

13. Warwick S.I. & Hall J.C., 2009. Phylogeny of Brassica and wild relatives. In: Gupta S.K. 
(ed.) Biology and breeding of crucifers. Pp.19–36.

14. Raimondo F.M., Scialabba A., Zecca G., Grassi F., Casazza G. & Minuto L., 2012. Genetic 
variations in the endangered Sicilian endemic Brassica rupestris: proposals for a 
conservation strategy. Plant Biosyst. 146(4): 847–856.

15. Kianian S.F. & Quiros C.F., 1992. Generation of a Brassica oleracea composite 
RFLP map: Linkage arrangements among various populations and evolutionary 
implications. Theor. Appl. Genet. 84: 544–554.

71



16. Stoewsand G.S., 1995. Bioactive organosulfur phytochemicals in Brassica oleracea 
vegetables: A review. Food Chem. Toxicol. 33: 537–543.

17. Kurlich A.C., Tsau G.J., Brown A., Howard L., Klein B.P., Jeffrey E.H., et al., 1999. 
Carotene, tocopherol, and ascorbate contents in subspecies of Brassica oleracea. J. 
Agric. Food Chem. 47: 1576–1581.

18. Scialabba A., Salvini L., Faqi A.S. & Bellani L.M., 2010. Tocopherols, fatty acids and 
phytosterols content in seeds of nine wild taxa of Sicilian Brassica (Cruciferae). 
Plant Biosyst. 144(3): 626–633.

19. Scialabba A., Di Liberto C., Bellani L. & Muccifora S., 1999. Structural and histochemical 
changes during seed development of Brassica macrocarpa Guss. Eur. J. Histochem. 
43: 147–154.

20. Scialabba A., Di Liberto C. & Dell’Aquila A., 1999. Salt-treatment integrated 
germination test in the evaluation of Brassica villosa subsp. drepanensis seed quality. 
Seed Sci. Technol. 27: 864–870.

21. Scialabba A., Geraci A. & Robba L., 2003. Biology and conservation strategies of 
genetic diversity in wild Sicilian populations of Brassica sect. Brassica (Cruciferae). 
Bocconea 16(1): 473–486.

22. Scialabba A., Giorgetti L. & Bellani L.M., 2016. Stress integrated tests and cytological 
analyses reveal Brassica villosa subsp. drepanensis seed quality decrease upon long-
term storage. Plant Biosyst. 150(4): 757–766.

23. Stork A.L., Snogerup S. & Wuest J., 1980. Seed characters in Brassica section Brassica 
and some related groups. Candollea 35: 421–450.

24. Salmeri C., Brullo S., Pavone P. & Guglielmo A., 2011. La morfologia ultrastrutturale 
dei	 semi	 come	 strumento	 per	 l'identificazione	 delle	 specie	 del	 genere	 Brassica 
(Brassicaceae).	In:	Loci	classici,	taxa	critici	e	monumenti	arborei	della	flora	d'Italia:	
45–49. Società Botanica Italiana.

72



RIBES 
una rete per la 
biodiversità:
10 anni di conservazione

Atti del convegno
Cagliari, 16 novembre 2016


