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ABSTRACT

The presence of various biotypes of broomrape (Orobanche cumana Wallr.), each
differing in their virulence towards sunflower (Helianthus annuus L.), has been widely
documented. Highly virulent races of broomrape (F, G and H) have been observed in
numerous sunflower cultivation regions. It is important to note that biotypes of O.
cumana belonging to the same race can exhibit varying levels of virulence; for instance,
race F from Spain may differ significantly from race F in Romania. In light of these
variations, conducting systematic multi-environmental testing on available germplasm
becomes crucial for identifying stable genetic sources of resistance. The IFVCNS has
organized multi-environmental testing to evaluate its breeding material, identifying
several resistance genes. Some resistance sources are governed by major genes, while
others follow recessive inheritance or exhibit quantitative trait loci (QTL) resistance.
Managing broomrape in sunflower production poses challenges due to the parasite's
ability to adapt and overcome existing resistance mechanisms. Climate change is
considered as a potential factor behind the rapid changes in the racial composition of
the parasite. Although resistance to O. cumana is frequently breached, utilizing multiple
resistance sources is crucial in combating the emergence of new races. While resistance
based on a single gene can be easily transferred to elite breeding material and prove
effective in the short term, achieving durable resistance necessitates the combination of
different resistance genes from diverse sources, including both quantitative and
qualitative modes of resistance. Consequently, the incorporation of multiple resistance
genes into a single genotype has demonstrated improved resistance durability.
Moreover, it is essential to ensure that these genes do not have adverse effects on other
desired traits. By capitalizing on the strengths of durable resistance approach, the
breeding team at [IFVCNS has successfully developed sunflower hybrids with enhanced
broomrape resistance and increased sustainability. These advances contribute to
sunflower production systems' long-term success and stability, ultimately mitigating the
challenges posed by broomrape and changing climatic conditions.
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