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Obiective: The alobal shift toward phvtotheranv has made the conservation of
medicinal plant species criticallv important. One challenae in developina black cumin
cultivation is the limited knowledae of traits influencina vield improvement. as well as
the lack of populations or improved cultivars with suitable aaronomic characteristics
adanted to diverse ecoloaical conditions. This research aimed to investiaate the aenetic
diversity of native black cumin ecotvpes usina morpho-phenological markers and to
identify suitable genotypes for cultivation in the Karaj region.

Methods: Twenty native ecotypes were evaluated in a randomized complete block
design (RCBD) with three replications during the 2021-2022 growing season at the
research farm of the Seed and Plant Improvement Institute (SPII) in Karai. Iran.
Results: Analysis of variance revealed sianificant diversity amona ecotvpes for
phenoloaical traits (davs to flowering and maturity), plant height, vield, and vield
components (number of follicles per plant, number of seeds per follicle. and thousand-
seed weight). Mean comparisons using Duncan's multiple range test (P < 0.05) showed
that the hiahest seed vield was recorded in ecotvpes with the areatest lonaitudinal and
transverse follicle diameters, hiaghest number of follicles per plant, highest number of
seeds per follicle. and hiahest thousand-seed weiaht. The lowest and hiahest seed
vields belonged to ecotvpes TN-82-191 (946 ka/ha) and TN-82-750 (1749 ka/ha).
respectively, representina a 45.88% difference. Furthermore, ecotvpe TN-82-750
showed a 26.08% superiority over the averaae vield. Seed vield displaved a sianificant
positive correlation with follicle lenath (r= 0.67), number of follicles per plant (r =
0.84), and number of seeds per follicle (r= 0.60). Cluster analvsis arouped the ecotvpes
into three distinct classes. The first aroup contained late-flowerina and late-maturina
ecotvpes with hiaher stem branch numbers. plant heiaht. and follicle diameter. The
second aroup exhibited the hiahest seed vield, which was possibly attributable to a
lonaer seed-fillina period (i.e.. the interval between flowerina and seed maturitv).
Factor analysis indicated that the first three factors accounted for 73.90% of the total
variation, named as morpho-phenoloaical traits factor, yield and yield components
factor, and lonaitudinal arowth index factor. respectivelv.

Conclusion: Ecotvpe TN-82-750 was identified as an earlv-maturina. hiah-vieldina
sample; TN-82-691, TN-59-224, and IPK as medium-maturina; and TN-59-254 as a
late-maturina. hiah-vieldina ecotvpe. These ecotvpes can be recommended for different
reaions dependina on available water and input conditions. Overall, a hiah potential for
aenetic diversity was observed amona the ecotvpes. which—aiven their native status
and high adaptability—can serve as a valuable genetic resource in breeding programs.
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