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A field experiment was conducted during the winter agricultural season of 2022-
2023 in the village of Al-Abbasia, located approximately 12 kilometers north of
Mosul (36°25'35.2"N 43°11'24.9"E), to study the effects of three factors: the first
factor being five safflower genotypes (Gila, MUJ-36, MUJ-38, MUJ-7, and MUJ-
2), the second factor being two types of fertilization (traditional NPK fertilizer and
nano NPK fertilizer), and the third factor being two levels of irrigation (full
irrigation and rainfed). The experiment was implemented using a split-split plot
design within a randomized complete block design (RCBD) with three
replications. The main plots included the irrigation systems, the sub-plots included
the types of fertilization, and the sub-sub plots included the genotypes. The field
was sown on December 5, 2022, and the experimental units were fertilized with
traditional NPK fertilizer. Foliar application of nano NPK fertilizer was carried
out in two stages: the first after branching, 10 weeks after planting, and the second
before flowering, 16 weeks after planting. Growth traits were measured at the
beginning of April and yield traits in June. Data were analyzed using the split-split
plot system within RCBD and Duncan's multiple range test was used for mean
comparisons.

The main findings of this study are as follows:

The genotypes showed significant differences among all studied traits. The
Gila genotype exhibited significant superiority in most studied traits, including
plant height (109.3 cm), the lowest number of days to 50% flowering (152.27
days), head diameter (2.73 cm), number of heads per plant (43.85 heads. plant-1),
number of seeds per head (41.85 seeds. head™!), 1000-seed weight (42.51 g), seed
yield (258.25 g. m?), oil percentage in seeds (42.51%), and oil yield (35.62 g. m"
2). The MUJ-7 genotype excelled in the number of branches (25.37 branches.
plant!), while the MUJ-2 genotype showed significant superiority in leaf
chlorophyll content (92.63 Spad).

The traditional NPK fertilizer showed significant superiority in the number
of branches, whereas the nano NPK fertilizer significantly excelled in most studied
traits, including leaf chlorophyll content (76.15 Spad), head diameter (2.41 cm),
number of heads per plant (35.88 heads. plant!), number of seeds per head (35.74
seeds. head!), 1000-seed weight (38.05 g), seed yield (280.02 g. m?), oil
percentage in seeds (38.05%), and oil yield (32.28 g. m™). Plant height and days
to 50% flowering did not show any significant differences between the two types
of fertilizer.



Summary

The full irrigation system demonstrated clear significant superiority over
the rainfed system in most growth, yield, and quality traits studied, including plant
height (109.62 cm), leaf chlorophyll content (76.33 Spad), head diameter (2.48
cm), number of heads per plant (36.54 heads. plant™!), number of seeds per head
(36.49 seeds. head™), 1000-seed weight (38.32 g), seed yield (287.01 g. m™), oil
percentage in seeds (38.32%), and oil yield (32.94 g. m™), except for the number
of branches, which was not significantly affected by the irrigation systems. The
rainfed system showed significant superiority in the number of days to 50%
flowering (150.87 days).

Significant interaction effects were observed between (nano NPK fertilizer
and full irrigation) and (Gila genotype and full irrigation) on most studied traits.

The triple interaction among (the Gila genotype, nano NPK fertilizer, and
full irrigation) showed significant superiority, recording the highest averages for
seed yield (403.19 g. m™), oil percentage in seeds (45.19%), and oil yield (38.61

g. m?).
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