Investigation of quantitative and qualitative traits of different black cumin
(Nigella sativa L.) ecotypes under seed priming with humic acid and biozinc

Abstract

In order to investigate the effect of seed priming of black cumin (Nigella sativa L.) ecotypes on quantitative and
qualitative traits, a factorial experiment was conducted based on a randomized complete block design (RCBD) with
three replications in the research farm of Golestan Agriculture and Natural Resources Research and Education Center
during 2022-2023 growing season. Treatmens were included seed priming as control (no priming), humic acid
(containing 12% humic acid, 2% fulvic acid, 4% soluble potassium) and biozinc (containing 14% soluble zinc, 8%
soluble sulfur) and three black cumin ecotypes (Indian, Syrian and Iranian). According to results, maximum and
minimum plant height (85.57 and 42.90 cm), root length (12.17 and 9.57 cm), height of the first lateral branch (56.83
and 13.17 cm) and seed yield (163.53 and 71.43 gr.m?) were related to the Indian ecotypes primed with biozinc and
the Iranian ecotypes without priming, respectively. However, the maximum percentage of oil, total phenol, total
flavonoid and percentage of antioxidant activity (31.77%, 24.2 mg.g™, 9.9 mg.g%, and 70.05%, respectively) observed
in priming Iranian ecotypes with biozinc. Seed priming with humic acid and biozinc had a“great effect on many
quantitative traits. Therefore, to achieve high grain yield, recommended priming of Indian‘ecotypes; while for the
highest percentage of oil, primed Iranian ecotypes performed better:
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Investigation of some quantitative and qualitative traits of different
black cumin ecotypes under seed priming with humic acid'and biozinc

Extended Abstract
Introduction

Medicinal plants are rich reservoirs of secondary metabolitesyi.e. the iain active ingredients of
many drugs, and the production of active ingredients of medicinal\plants is influenced'by genotype and
environmental factors. One of the important needs in agricultural planning‘in orderto achieve high yield
and optimal quality, especially in the case, of medicinal plants,\is¢the evaluation of different plant
nutrition systems. So, with the correct method'ef soil-fertility andyplant nutrition, the efficiency of inputs
can be increased while preserving the environment, increasi&g water quality, reducing erosion and
preserving biodiversity.

In this regard, the use of techniques to improve thestrength and establishment of seedlings, which
are known as pre-germination or seed priming. Seedypriming is a pre-planting treatment that improves
germination efficiency by increasing germination percentage and germination rate.

In order to investigate the effect of priming of seeds of different black cumin ecotypes with humic
acid and biozinc on quantitative and qualitative traits, a factorial experiment based on a randomized
complete block design (RCBD) in threg replications in the research farm of Golestan Agriculture and
Natural Resources Research and Education Center during 2022-2023 growing season were carried out.
Materials and methads

The priming used included eontrol (no priming), humic acid (containing 12% humic acid, 2%
fulvic acid, 4% soluble potassidfm) and biozinc (containing 14% soluble zinc, 8% soluble sulfur) and
three black cumin ecotypes(Indian, Syrian and Iranian.

The seedstof three wvarieties of black cumin (Indian, Syrian and Iranian) were coated with the
mentioned priming one*hour before planting in a laboratory condition and away from sunlight, and then
separately.,were, putdn the laminar flow hood for better penetration of the priming into the seeds, after
half an hour the seeds were transferred to the field for planting.

The dimensions of each plot were 1*2.5 square meter, the distance between rows was 20 cm, the
number of planting lines was 5, the distance between plots was 50 cm, and the distance between each
block was 1 meter. Seed planting was done by hand in December. Based on the soil analysis results,
urea fertilizer (25 kg. ha) and triple superphosphate (50 kg.ha) were used as a base fertilizer before
planting and urea fertilizer (50 kg.ha) were used as top-dressing in the 6-8 leaves stage. Irrigation at
the time of the plant's needed (flowering and seed filling stages), hand weeding during the 4-6 leaves
stage and thinning at the 4-leaves stage were carried out.

In maturity stage, some traits (such as plant height, root length, height of the first branch of the
plant, lateral branches number, seed yield, percentage of oil, total phenol, total flavonoid and percentage
of free radical activity were measured. After measuring the mentioned characteristics, the statistical
analysis of the data was done using SAS statistical software and the mean comparison of the data was
done using the LSD test at the five percent probability level and the graphs were drawn with the Excel
software.

Results and Discussion



The results of the statistical analysis of the data in the measurement of growth and performance
traits had a positive and significant effect on most of the studied traits; when maximum and minimum
plant height (85.57 and 42.90 cm), root length (12.17 and 9.57 cm), height of the first branch of the
plant (56.83 and 13.17 cm) and seed yield (163.53 and 71.43 gr.m?) were related to the Indian ecotypes
primed with biozinc and the Iranian ecotypes without priming, respectively. The interaction effect of
the ecotype and seed priming showed that the Syrian and Indian ecotype primmed with biozinc
produced more lateral branches (16.12 and 15.37, respectively) than the other treatments.

However, the maximum percentage of oil, total phenol, total flavonoid and percentage of free
radical activity (31.77%, 24.2 mg. g*, 9.9 mg.g™?, and 70.05%, respectively) related to priming Iranian
ecotypes with Biozinc; while, the minimum percentage of oil (20.32%), total phenol (19.62 mg.g™?),
total flavonoid (8.22 mg.g?) and percentage of free radical activity (52.80%) were observed in the
Indian ecotype with no priming.

Conclusion

Seed priming with the appropriate concentration of used compounds, especially micronutrient
elements, can have an effect on the growth and physiology of various plants,under variable
environmental conditions, so that based on the results of this research, seed. primingdwith humic acid
and biozinc had a great effect on many quantitative traits. So that, if the goal of‘eultivation is to achieve
high seed yield, priming Indian ecotypes can be used; But if the goal is to achievgthe highest percentage
of oil, it is appropriate to use primed Iranian ecotypes.



