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Main objectives:

1. Establish a diverse perennial ryegrass core association panel by utilization of data from ongoing projects.

2. Screen the association panel to detect haplotype-resolved single-nucleotide variants and structural variation in the targeted
genes/alleles for freezing and drought genes.

3. ldentify novel genes and characterize drought and freezing tolerance genes by comparing their expression for pathway related genes
in non-edited and mutant plants.

4. Develop CRISPR-Cas9 constructs and generate CRISPR-edited perennial ryegrass mutants for freezing and mild drought tolerance.
Validate and characterize the role of the genes and their sequence variations in the freezing and drought mechanismes.
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Through the Nordic-Baltic PPP project on perennial ryegrass, genetic resources and new breeding materials have been studied and created to help adapt this species to the northern region
conditions. This project will allow designing better breeding schemes for perennial ryegrass, and therefore cultivars with improved climate adaptation more rapidly.

The Baltic region is lagging in the field of the innovative biotechnology industry, especially in agriculture. The project expects to help solve this delay by developing a CRISPR/Cas
genome editing system for perennial ryegrass. Fostering the breeding of freezing and drought-tolerant genotypes will shorten the breeding of new cultivars thus lowering its costs and

making it more competitive on the market. Additionally, varieties with a wide genetic plasticity and adaptation capacity would have higher water and nitrogen use efficiency, thus
contributing to safer and higher quality feed production.
(Ferenz Sustek Sanchez - PhD student working in this project - helped with this poster).



