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Extended Abstract:

Introduction: Safflower is an important oilseed crop with considerable potential for cultivation in arid and semi-arid
regions due to its tolerance to drought and adaptability to marginal soils. Improvement of seed yield as the most
important breeding objective in safflower, requires to investigate the genetic diversity and interrelationships among
yield-contributing traits. Identifying the key traits associated with seed yield and understanding their direct and indirect
effects is crucial for increasing the efficiency of selection in breeding programs, particularly in segregating generations
such as F, populations. The present study aimed to evaluate genetic variability and investigate phenotypic correlations,
as well as the direct and indirect effects of several agronomic and yield-related traits on seed yield in F, safflower
populations.

Materials and methods: In this study, several F, populations derived from the crosses between diverse safflower
genotypes were used. The genotypes were evaluated in a randomized complete block design (RCBD) with three
replications. The data were subjected to analysis of variance to determine the presence of genetic variability. Phenotypic
correlation coefficients among the traits were calculated to explore their interrelationships. Stepwise multiple regression
analysis was performed to identify the most important yield components contributing to seed yield per unit area.
Furthermore, path coefficient analysis was conducted to partition the correlation coefficients into direct and indirect
effects for better understanding of the causal relationships among the traits.

Results: Highly significant differences were observed among the F, populations for most of the traits, indicating
substantial genetic variability. This wide variation suggests that these populations harbor valuable genetic resources that
can be used in selection and breeding programs to improve seed yield. Phenotypic correlation coefficients revealed
strong positive and significant correlations between days to flowering, days to 50% flowering, and days to maturity,
indicating that genotypes with late flowering tended to have longer growth duration. Plant height exhibited a positive
and significant correlation with days to 50% flowering, days to maturity, number of capitula per plant, capitulum
diameter, and number of seeds per capitulum, seed weight per capitulum, seed yield per plant, and seed yield per unit
area. These results suggest that taller plants with greater vegetative growth can support more reproductive structures
and produce higher seed yield. The number of capitula per plant showed a very high positive correlation with capitulum
diameter, number of seeds per capitulum, and seed weight per capitulum, as well as with seed yield per plant and seed
yield per unit area. Among these traits, the number of capitula per plant had the highest correlation with seed yield,
highlighting its importance as an important seed yield component. In contrast, 100-seed weight showed weak and non-
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significant correlation with seed yield. Generally, cross 1UTc129*IUTE1449 (with 2364 kg/ha seed yield and 24.7%
seed oil content) among the crosses, and the parental line IUTKh211 (with 2642 kg/ha seed yield and 25.8% seed oil
content) among the parental genotypes had the highest seed yield and seed oil percentage, highlighting their superior
performance relative to the other genotypes. Stepwise regression identified the number of capitula per plant as the first
variable to enter the model, explaining 69% of the variation for seed yield per unit area. The addition of the number of
seeds per capitulum increased the efficiency of the model to 78%, and then including 100-seed weight raised the total
R2 to 79%. These results emphasize the primary role of the number of capitula per plant in determining seed yield and
its superiority over number of seeds per capitulum and 100-seed weight as the other seed yield components.

Path analysis results supported the findings of correlation and regression analyses. The number of capitula per plant had
the highest positive direct effect (0.67) on seed yield per unit area, followed by the number of seeds per capitulum
(0.37). In contrast, 100-seed weight had the lowest direct effect (0.13) and negligible indirect effects on seed yield
which was in agreement with its low correlation. These findings collectively demonstrate that the association between
the number of capitula per plant and seed yield is mainly due to its strong direct effect rather than its indirect effects.

Discussion: The strong positive relationship between the numbers of capitula per plant, the number of seeds per
capitulum, and seed yield suggest that selection for these traits can be an efficient strategy to enhance seed yield in
safflower. The observed genetic variation among the F, populations provides an opportunity to select superior
genotypes with high numbers of capitula and seeds per capitulum and acceptable agronomic characteristics.

The weak association between 100-seed weight and seed yield suggests that this trait is less important for yield
improvement in the studied populations. Focusing selection pressure on 100-seed weight might not effectively increase
seed yield and could even slow the breeding progress. Instead, improving the number of seeds per plant appears to be a
more promising approach.

Conclusion: This study demonstrated substantial genetic variation among the F, populations for morpho-phenological
and yield-related traits, which can be exploited for genetic improvement. The results also identified that the number of
capitula per plant and the number of seeds per capitulum as the most important traits with direct effects on seed yield,
whereas 100-seed weight had the least contribution. Therefore, these yield components can be considered as the reliable
selection indices for improving seed yield and developing high-yielding cultivars. The findings of this research provide
a valuable information for designing the effective breeding strategies to improve seed yield and its stability in safflower
under various environmental conditions.
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