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Introduction. Durum wheat (7riticum 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.

Results and Discussion. 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 04476 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 indicated 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).

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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Table 1. Physical and chemical properties of the soil in the two experimental sites.
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1. Study of the quantitative and qualitative traits of durum wheat lines in uniform preliminary yield trials (PRDYT-1397).
2. Study of quantitative and qualitative traits of advanced durum wheat lines in yield trials (ARDYT-1398).
3. Study of yield stability and adaptation of spring durum wheat promising lines in elite regional yield trials (ERDYT-1399).
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Figure 1. Weather characteristics of the experimental site during the wheat growing season in the 20232024 cropping year.

Cuild g culs Ollos g sl 3T s ylowi ¥ —Y
o yoxs Lidgs bl Wals o5, § D-400-20 § D-99-10 D-99-6 D-99-4 9,03 a5 Lisusel ¥ Jloz Lol Lislosl sl o
a5 a5 )3 e gt Voo Colus &y otilojl €8 ja sl 02l Y Jgaz )3 Simgfy ul 53 eolital 5,90 Sisuial (Y ez
VO Aol 4 cladiiy 69y b aw cuiS gy 4 g lhed S0 5 s 5l edlatul b olo )3l gl dews p3 cudlS clles .
el 3l pel (o); Sllas Al 05 s g dslxe &S ja (s @pe e > b ¥O. bl 2 )k o515 00 plodl el
4 plol s S oled )3 ISy g0 g dilate i @l (hpgf slodvey el p BT S g jpmsladile co e

o gs opl yd ealaiwl 5yge Lisusel Y e oy Yy Js.\‘?

Table 2. Pedigree of the four promising lines used in this study.
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Figure 2. Mean grain yield of promising durum wheat lines and the check cultivar in the two experimental sites.
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Table 3. Grain yield and yield components of promising durum wheat lines in the Shamsabad region.
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Table 4. Grain yield and yield components of promising durum wheat lines in the Safiabad region.
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Table 5. Comparison of the mean values of various agronomic traits between promising durum wheat lines and the Taban check cultivar in the
Shamsabad region using the t-test.
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ns, *, and ** indicate non-significance, significance at the 5% probability level, and significance at the 1% probability level, respectively.
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Table 6. Comparison of the mean values of various agronomic traits between promising durum wheat lines and the Taban check cultivar in the
Safiabad region using the t-test.
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Table 7. Biochemical indices of four promising durum wheat lines along with the Taban check cultivar.
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Table 8. Correlation relationships between grain yield and the most important biochemical indices measured.
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