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Extended Abstract

Introduction. Durum wheat (Triticum turgidum L. var. durum) is one of the most important agricultural and industrial crops due to
its flour characteristics, such as heavy gluten and non-sticky dough, making it ideal for producing pasta, spaghetti, and macaroni.
This plant is tolerant to heat and drought stresses, along its significance in industry and nutrition, has led to durum wheat being
cultivated as a primary agricultural product in many arid and semi-arid regions worldwide. Climate change and a decrease in water
resources emphasize the need to focus on rain-fed crops. Given the role of durum wheat in food security and the importance of
cultivating rain-fed crops under changing climate conditions, it is essential to conduct fundamental studies, such as exploring the
genetic diversity of different germplasms to identify desirable genotypes for breeding programs. Accordingly, this study aimed to
investigate the genetic diversity of durum wheat genotypes and identify desirable genotypes based on important morphological and
agronomic traits. The findings can provide valuable insights for researchers in durum wheat breeding programs in low-rainfall and
tropical regions of southern Iran.

Materials and Methods. This study examined the agronomic characteristics and grain yield of 117 selected durum wheat genotypes
from international germplasm trials (42nd IDON, 50th IDSN, 42nd IDYN; and 50th IDYN) alongside three control cultivars,
Seymoureh, Dehdasht, and Savers. The research was conducted in an augmented design based on a randomized complete block
design in nine blocks during the 2019-2020 cropping season at Gachsaran Agricultural Research and Training Campus in the hot
and dry southwestern region of Iran. Morphological and agronomic traits assessed during the growing season included the number
of days to spike emergence, the number of days to physiological grain maturity, plant height, spike length, peduncle length,
thousand-grain weight, agronomic score, and grain yield. Analysis of variance for controls was performed using InfoStat ver2018
software, and block effects were adjusted using Excel 2018 software: Cluster analysis was conducted using the Euclidean distance
method and the Ward clustering algorithm to evaluate genetic diversity among genotypes. Trait correlations were calculated using
the Pearson method. A Venn Diagram was used to identify genotypes with everlapping important traits.

Results and Discussion. The average of genotypes' grain yield was 4113.7 kg/ha. The lowest and highest values for this trait were
found in genotypes G019 and G102, at 981.54 and 6204.29 kg/ha, respectively. Meanwhile, the average of grain yield among the
control cultivars was 3929.57 kg/ha. The highest average of grain yield among the control cultivars was related to the Seymareh
cultivar (4113.5 kg/ha), and the lowest value was for the Savers cultivar (3676.6 kg/ha). The results of cluster analysis showed that
the 117 genotypes and three durum wheat cultivars studied.could be separated into three distinct clusters. The first cluster had the
highest number of genotypes, with a total of 58 genotypes, including the two control cultivars Dehdasht and Seymareh. The second
cluster consisted of 36 genotypes and the cultivar Savers. The third cluster included the lowest number of genotypes, with a total of
23. The highest average grain yield among the clusters was estimated in the third cluster (5329.1 kg/ha). In addition, the results of
correlation analysis revealed a positive .and significant correlation between peduncle length and plant height of 0.83, and between
grain yield and agronomic score of 0.71. A negative and significant correlation was observed between grain yield and the number of
days to spike emergence of -0.36, while other traits did not show a significant correlation with grain yield. A Venn diagram was
used to identify early-maturing durum wheat genotypes (139 to 143 days to maturity) with a yield of more than 3500 kg/ha and
suitable for other important traits. Initially, 89 were selected for further analyses. The results showed that 72 genotypes had a plant
height of 72 to 90 cm, 50 genotypes had a panicle length of 6.5 to 8.5 cm, 71 genotypes had a peduncle length of 11 to 27 cm, 80
genotypes had an agronomic score above 4, and 13 genotypes had a 1000-grain weight in the range of 45 to 56 grams. The study of
genotypes in the overlapping trait revealed that G004, G072, and G071 genotypes, as well as the control cultivars Seymareh, Savers,
and Dehdasht were within the desirable range for all five traits studied. Genotypes G038, G095, and G094 exhibited four out of the
five desirable traits (plant height, peduncle length, agronomic score, and 1000-grain weight) and could be considered superior for
further studies. Genotype G049 met the desirable criteria for plant height, peduncle length, agronomic score, and 1000-grain weight.
Genotypes G080 and G113 also exhibited desirable traits in plant height, panicle length, peduncle length, and 1000-grain weight.
Additionally, 28 genotypes of durum wheat (G002, G062, G034, G005, G001, G077, G057, G097, G055, G007, G033, G099,
G023, G078, G096, G103, G063, G076, G036, G074, G003, G073, G075, G027, G068, G105, G042, and G043) demonstrated
appropriate characteristics in plant height, panicle length, peduncle length, and agronomic score.

Conclusion. The study emphasized the vast diversity among durum wheat genotypes, showcasing their potential for breeding
programs. Some genotypes exhibited promise for future breeding programs, with the goal of enhancing durum wheat yield in low-
rainfall regions and promoting production sustainability in challenging conditions. Utilizing multivariate statistical methods and
thorough analyses can help pinpoint superior genotypes and choose appropriate parents for breeding programs, ultimately
expediting the creation of new varieties tailored to different environmental conditions.
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DHE: Days to Heading Emergence, DMA: Days to Physiological Maturity, PLH: Plant Height (cm), SL:
Spike Length (cm), AWNI: Awn Length (cm), PL: Peduncle Length (cm), GS: Grain Number per Spike,
TGW: Thousand Grain Weight (g), YLD: Grain Yield (kg/ha). Symbols * and ** indicate significance at
the 95% and 99% probability levels, respectively
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TGW: Thousand Grain Weight (g), YLD: Grain Yield (kg/ha). Symbols * and ** indicate significance at
the 95% and 99% probability levels, respectively
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TGW: Thousand Grain Weight(g), YLD: Grain Yield (kg/ha). Symbols * and ** indicate significance at
the 95% and 99% probability levels, respectively
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