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Comprehensive Abstract

Introduction: Durum wheat (Triticum turgidum L. var. durum), as the second most important cultivated wheat species globally,
plays a vital role in ensuring food security and producing high-quality industrial products such as pasta, semolina, and traditional
breads. The quality of this wheat is assessed through numerous physicochemical indicators, including hectoliter weight, protein
percentage, SDS sedimentation value, and gluten index. In Iran, despite a history of durum wheat cultivation in western and
southwestern regions, a noticeable gap exists between potential and actual yield, as well as between the quality required by industry
and the quality of existing cultivars. The objective of this study was a comprehensive and comparative evaluation of several
promising durum wheat lines (including D-99-4, D-99-6, D-99-10, and D-400-20) against the common control cultivar (Taban)
under field conditions in Dezful county. This assessment simultaneously investigated a complete set of important flour and semolina
quality traits alongside key agronomic characteristics and response to regional diseases in order to identify superior, multipurpose
genotypes for introduction as new cultivars and for improving the durum wheat production chain in the country.

Materials and Methods: This research was conducted during the 2023-2024 growing season in two regions, Shamsabad and
Safiabad, in Dezful county. The experiment was carried under real farm conditions. The experimental treatments consisted of four
promising durum wheat lines (D-99-4, D-99-6, D-99-10, and D-400-20) and the control cultivar Taban. Each experimental plot
was 2000 square meters. Planting operations were carried out in the first half of December using a planter and the method of
planting on ridges spaced 75 cm apart. During the growing season, agronomic traits including the number of spikes per square
meter, number of grains per spike, thousand-kernel weight, and grain yield were measured. The response to major regional diseases,
including yellow rust (Puccinia striiformis), leaf rust (Puccinia triticina), stem rust (Puccinia graminis), and Septoria leaf blotch
(Zymoseptoria tritici) was also evaluated. After harvest, samples from each treatment were transferred to the laboratory for quality
analysis. The measured quality traits included hectoliter weight, protein percentage, percentage of brown points and yellow berries,
Zeleny sedimentation volume, SDS sedimentation value, wet gluten percentage, gluten index, and semolina yield percentage.
Research Findings: The results of this study revealed significant genetic variation among the studied lines in terms of yield and
quality. Regarding grain yield, line D-99-10, with an average yield of 4574 kg/ha, had the significantly highest yield among the
treatments and showed approximately 11.6% superiority over the control cultivar Taban. This yield advantage was consistently
observed in both regions, indicating the broad adaptability of this line to different environmental conditions. Line D-99-6 also
ranked second with a yield of 4476 kg/ha, showing about 9.2% superiority over the control. Analysis of yield components indicated
that the superiority of the top lines was mainly due to the optimal combination of yield components. Line D-99-10, possessing the
highest number of spikes per square meter (296 in Shamsabad) and the highest thousand-kernel weight (51 grams), successfully
achieved a desirable balance between these two key yield components. Regarding disease resistance, one of the notable findings of
this research was the complete resistance of all genotypes to major fungal diseases, including yellow rust, leaf rust, stem rust, and
Septoria leaf blotch. Quality analysis results showed significant differences in the quality profiles of the lines. In terms of grain
physical quality, line D-400-20 had the highest hectoliter weight at 84 kg/hL. Regarding grain purity, line D-99-6, with the lowest
percentage of brown points (2%) and yellow berries (1%), possessed desirable visual quality. In terms of protein and gluten quality,
line D-99-10, with the highest SDS sedimentation value (87) and gluten index (89), had superior quality. Line D-99-6, with the
highest protein percentage (14.5%), had high nutritional value. Regarding semolina production efficiency, line D-99-10 with 64%
and line D-99-6 with 60% achieved the highest values. Interpretation of correlation relationships revealed a very strong positive
correlation between yield and SDS sedimentation value (0.92) and between yield and gluten index (0.90). These results indicate
that within the studied genetic material, simultaneous selection for high yield and superior gluten quality is possible. A strong
negative correlation was also observed between protein and hectoliter weight (-0.84) and between yellow berries and SDS
sedimentation value (-0.90).

Final Conclusion: Based on the results of this research, line D-99-10 was identified as a complete and versatile genotype, offering
a desirable combination of high yield, stability, and superior industrial quality. This line is the primary candidate for introduction
as a new cultivar for commercial cultivation. Line D-99-6 was also identified as a high-quality genetic resource, recommended
both as a specialized cultivar for specific markets and as a valuable parent in cross-breeding programs for transferring superior
quality traits. The most significant achievement of this study was demonstrating the possibility of simultaneous selection for high
yield and superior quality in durum wheat, breaking the typical negative correlation between these traits. The identified promising
lines have high potential to improve the durum wheat production chain and meet the needs of related processing industries in Iran.
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