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INTRODUCTION

The transition away from a fossil-based society to the bioeconomy, based on the sustainable exploitation and on the efficient use of biological resources, plays an important role for a social,
economic and ecological development. Replacing fossil resources for the production of energy, chemicals and materials with renewable and bio-based feedstocks is a major challenge for
policy, research and industry. For this purpose, the sustainable exploitation of crops as renewable sources of raw materials for different industrial applications is profitable. The selection of
appropriate low input crops that can be grown in marginal areas and in stressful conditions is required in order to avoid increased use of fertilizers and pesticides, negative impacts from
land-use changes and additional pressure on water resources. Cultivated cardoon (Cynara cardunculus var. altilis DC.), native to Mediterranean basin areas, is a promising industrial crop
very suitable for environmental conditions characterized by drought and soil salinity, and its sustainable agricultural management can reduce input and soil erosion. Cardoon, a perennial
herbaceous plant with annual growth cycle, produces high quantity of biomass rich in several biomolecules and can be considered an ideal multi-purpose and versatile crop with a large
variety of new and alternative applications. The selection of suitable genotypes and the setup of an appropriate cultivation protocol to an efficient exploitation of this crop are required. In
order to develop an efficient and competitive biorefinery based on the exploitation of this crop, a plant breeding program for the development of improved cardoon genotypes is still
necessary.

OBJECTIVES

Within the framework of COMETA (Autoctone Mediterranean Crops and Their Valorisation with Advanced Green Chemistry Technologies) project, research activities have been carried out
by ENEA and Novamont in order to develop new cardoon genotypes characterized by high amounts of oleic acid in seeds and inulin in roots, suitable for the production of different bio-based
products.

Plant material

Eight cardoon genotypes, selected from a screening of 56 initial genotypes and then obtained by several intercrosses among high oleic acid SIB progenies, were characterized on the basis of the seed
fatty acid profile, the biomass production, and the inulin content of the roots.

Seeds were produced by manual pollination (May-June 2021) after immature inflorescences isolation with anti-aphid net cap. At the optimal stage of maturation (August 2021), seeds were harvested and

threshed by CICORIA mod. Plot 2375. Root samples were collected during the spring (March 2022), before the emission of flower heads.
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v/ Based on the present knowledge, this is the first breeding program focused on cultivated cardoon in order to select genotypes with desirable chemical traits and high biomass production.

v New 8 cardoon genotypes were selected and characterized by oleic acid percentage (> 40%) higher than in common cultivated cardoon lines (about 25%) and by good inulin content in
roots.

v Total biomass produced by these selected genotypes might be exploited to different biorefining applications in a bioeconomy context.
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