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Abstract

Introduction: Durum wheat is the main cereal for pasta and semolina production. Knowledge of genetic diversity
and morphological yield-related traits supports selection of superior lines. Grain yield, thousand-grain weight, and
grain appearance are key traits. Therefore, this study evaluated the phenotypic diversity of durum wheat breeding
lines based on yield and grain appearance traits under rainfed conditions.

Material and Methods: In this study, 171 durum wheat genotypes, including 69 breeding lines received from the
International Center for Agricultural Research in the Dry Areas (ICARDA) and 100 lines received from the
International Maize and Wheat Improvement Center (CIMMYT), along with two durum wheat cultivars, Saji and
Zahab, as checks, were evaluated in an observational trial under rainfed conditions for grain yield, thousand kernel
weight, and grain morphological characteristics during two growing seasons (2017-2018 and 2018-2019) at the
research farm of the Dryland Agricultural Research Institute, Sararood, Kermanshah, Iran. Each line was sown in
two 2.5-m-long rows, with a row spacing of 25 cm and a planting density of 400 seeds m~ under rainfed conditions.
The distribution of rainfall and mean monthly temperature were recorded during the two growing seasons. Grain
morphological characteristics were assessed using Smart Grain software based on image analysis.

Results: Based on the results, considerable diversity in terms of agronomic traits and grain morphological
characteristics was observed among the evaluated lines. The two growing seasons differed considerably in terms
of the amount and distribution of monthly rainfall, which resulted in differences in growing conditions and grain
yield potential of the lines under rainfed conditions. The first growing season had a lower mean grain yield and
higher thousand kernel weight than the second growing season. Grain yield exhibited a higher coefficient of
variation than the other traits in both growing seasons. The results of the correlation analysis showed that, in both
years of the experiment, a positive and significant correlation was observed between grain yield and grain width.
The results of cluster analysis grouped the genotypes into 13 and 14 groups in the first and second years,
respectively. These results indicated a relatively similar grouping of the lines in both years of the experiment. The
results of factor analysis showed that, in both growing seasons, traits related to grain length, grain area, and grain
yield explained a considerable proportion of the variation among the studied durum wheat lines. Considerable
diversity based on grain yield, thousand kernel weight, and grain morphological traits related to grain shape was
observed among the evaluated lines, which may be considered in durum wheat breeding programs.

Conclusion: Overall, the results of this study confirmed the presence of useful phenotypic diversity among the
durum wheat breeding lines. The simultaneous use of grain yield, thousand kernel weight, and grain morphological
characteristics effectively revealed the differences among the lines and identified distinct phenotypic groups. The
obtained results can be used to identify genotypes with high yield and desirable grain characteristics within the
durum wheat germplasm.
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