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Abstract

Persian walnut is one of the most important temperate fruit trees. Due to high economic and nutritional
value, its production in Iran and the world is increasing in recent years. According to high demand for
walnut production, high climate diversity in Iran and climate change, it is important to have a walnut
breeding program to introduce the country climate compatible cultivars and rootstocks. The walnut
breeding program in Iran, initially led by Jamal Atefi at Horticulture Science Research Institute (HSRI) in
1983. High yield and quality, lateral bearing, late-leafing, heavy nut and kernel, light kernel color, early
harvest are the most important walnut breeding objectives in Iran. Also, tolerance to drought and salinity
stress and dwarfness are the most important walnut rootstock breeding objectives. Different breeding
strategies including traditional (germplasm evaluation and targeted cross-breeding) and molecular strategy
(molecular markers, haploid plant production and gene transfer, metabolomics, genome sequencing,
GWAS, GBS and transcriptomics studies) used to achieve the above-mentioned objectives. The walnut
breeding in Iran was conducted by HSRI1 and Center of Excellence in Walnut Improvement and Technology
(CEWIT). Walnut breeding program at HSRI based on exploitation of genetic diversity and targeted
hybridization has led to the introduction of six walnut commercial cultivars including Jamal, Damavand,
Persia, Caspian, Chaldoran and Alvand. Walnut breeding program at CEWIT has also resulted in 58
promising and promising genotypes from different provinces of Iran which are in the stability assessment
stage. To release drought-tolerant rootstocks, a targeted breeding program based on traditional and
molecular breeding are ongoing by CEWIT in collaboration with University of California, Davis. In
general, due to the targeted walnut breeding programs in recent years, it seems that Iran's position in the
worldwide walnut trade will be increased in the near future,
Keywords: Genetic diversity, Germplasm, Hybridization, Molecular breeding, Persian walnut, Rootstock
breeding
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