@ Journal of Soil Management and Sustainable Production

Print ISSN: 2322-1267
Serancen and Namal Hoaoumon Online ISSN: 2322-1275

Soil Science Society of Iran

(OPEN ACCESS)

Effect of foliar application of zinc and urea on black cumin yield
in autumn and spring planting seasons

Jalil Shafagh-Kolvanagh™', Safar Nasrollahzade’, Hassan Monirifar’,
Mina Amani*, Robab Esmaeli®

1. Corresponding Author, Professor of the Department of Plant Ecophysiology, Department of Crop Ecology, Faculty of
Agriculture, University of Tabriz, Tabriz, Iran. E-mail: shafagh@tabrizu.ac.ir

2. Professor of the Department of Plant Ecophysiology, Department of Crop Ecology, Faculty of Agriculture, University of Tabriz,
Tabriz, Iran. E-mail: nasr.tbu@tabrizu.ac.ir

3. Associate Prof., Horticulture and Crops Research Department, East Azarbaijan Agricultural and Natural Resources Research and
Education Center, AREEO, Tabriz, Iran. E-mail: monirifar@yahoo.com

4. Ph.D. Student in Production and Post-Harvest Physiology of Horticultural, Department of Horticultural Science and Engineering,
Faculty of Agriculture, University of Tabriz, Tabriz, Iran. E-mail: mina76amani@yahoo.com

5. M.Sc. of Crop Ecology, Department of Plant Ecophysiology, Faculty of Agriculture, University of Tabriz, Iran.
E-mail: 114392337 @gmail.com

Article Info ABSTRACT

Article type: Background and Objectives: The effects of foliar application of urea and
Full Length Research Paper  zinc solutions on crop performance have been widely studied; however,
limited attention has been given to medicinal and aromatic plants. In
particular, the influence of foliar fertilization on seed and essential oil
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Received: 05.23.2024 yield of black cumin (Nigella sativa L.) under different planting dates
Revised: 11.24.2024 remains underexplored. This study aimed to evaluate the effects of
Accepted: 11.25.2024 foliar-applied urea and zinc fertilizers on yield components and oil

production of black cumin grown under autumn and spring planting in the
Urmia Lake basin.

Keywords:

Aut lanting, . . . .
Cﬁlgi?)glgﬁn e Materials and Methods: The experiment was carried out during the
Planting dat’e, 2019-2020 growing season at the Agricultural Research and Extension
Spring planting, Farm in Shabestar, using a split-plot arrangement in a randomized
Zinc sulfate complete block design with three replications. The main factor was

planting season (autumn vs. spring), and the sub-factor included foliar
treatments: control, zinc sulfate foliar application (3 kg ha™), urea
foliar application (50 and 100 kg ha™), and combined treatments of zinc
(3 kg ha™) with urea (50 and 100 kg ha™).

Results: Autumn planting significantly outperformed spring planting,
producing higher values for number of capsules per plant, seeds per
capsule, 1000-seed weight, seed yield, biological yield, and oil yield.
Among foliar treatments, zinc (3 kg ha™) and urea (50 kg ha™) both
enhanced 1000-seed weight, seed yield, biological yield, and oil yield
relative to the control, with no significant difference between them.
The highest seed oil content (26.4%) was recorded with zinc application at
3 kg ha. Combined application of 3 kg zinc and 50 kg urea per hectare in
autumn produced the maximum seed yield (603.5 kg ha™), whereas
the lowest yield (288.8 kg ha™) was obtained under the spring control
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treatment. Interestingly, except for zinc alone at 3 kg ha™, all foliar
applications reduced oil percentage compared to the control.

Conclusion: Foliar application of urea at 50 kg ha™ proved to be the most
effective nutritional treatment, enhancing yield traits and oil production in
black cumin, particularly under autumn planting. Thus, autumn sowing
combined with foliar urea (50 kg ha™) is recommended for maximizing
productivity in similar agro-ecological conditions. Further studies are
needed to investigate different application timings of urea and zinc, the
efficacy of soil versus foliar application, and the responses of diverse
ecotypes to optimal and delayed planting dates in both autumn and spring.
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Table 1. Average rainfall and temperature during the crop year 2020-2021 (General Department of
Meteorology of East Azarbaijan Province, 2021).

SuL los obe
Rainfall (mm) Temperature (°C) Month
34.6 17.8 October ¢
36 12.4 November oL
19 3.4 December 31
6.4 0.5 January s
33.6 3.6 February e
31.8 4.9 March Lol
31.6 12.2 April 5,5 5
43.5 19.3 May igss))
4.4 25.1 June sls >
5.6 29 July .5
7.2 283 August »ls
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Table 2. Results of soil analysis of the tested location.
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Table 3. Phenological stages of autumn and spring sowing.
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Figure 1. Changes in the number of capsules per plant in spring and autumn planting dates.
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Table 4. Variance analysis of some Black cumin traits under different planting dates and zinc and urea
foliar application.
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Figure 2. Changes in the number of seeds in the capsule in spring and autumn planting dates.
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 3. Changes in the weight of 1,000 seeds in different planting dates in spring and autumn.
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 4. Changes in the weight of 1,000 seeds in response to different zinc and urea foliar treatments.

Fy, Fy, F3, Fy, F5 and F: control (sprinkling), zinc solution (3 kg/ha), urea (50 and 100 kg/ha), combination of
zinc and urea (respectively 3 and 50 kg/ha) and zinc and urea (3 and 100 kg/ha respectively).
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 5. Changes in seed yield in different spring and autumn planting dates in response to zinc and urea
foliar treatments.

Fy, Fy, F3, Fy, F5 and F: control (sprinkling), zinc solution (3 kg/ha), urea (50 and 100 kg/ha), combination of
zinc and urea (respectively 3 and 50 kg/ha) and zinc and urea (3 and 100 kg/ha respectively).
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 6. Biological performance changes in different spring and autumn planting dates in response to zinc
and urea foliar treatments.

Fy, Fy, F3, Fy, F5 and F: control (sprinkling), zinc solution (3 kg/ha), urea (50 and 100 kg/ha), combination of
zinc and urea (respectively 3 and 50 kg/ha) and zinc and urea (3 and 100 kg/ha respectively).
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Table 5. Variance analysis of some Black cumin traits in different spring and autumn planting dates and zinc
and urea foliar application.
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Figure 7. Changes in the percentage of seed oil in response to different zinc and urea foliar treatments.
Fy, Fy, F3, Fy, F5 and F: control (sprinkling), zinc solution (3 kg/ha), urea (50 and 100 kg/ha), combination of
zinc and urea (respectively 3 and 50 kg/ha) and zinc and urea (3 and 100 kg/ha respectively).
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 8. Changes in seed oil yield per unit area in spring and autumn planting dates.
Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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Figure 9. Changes in seed oil yield per unit area in response to zinc and urea foliar treatments.

Fy, Fy, F3, Fy, F5 and F: control (sprinkling), zinc solution (3 kg/ha), urea (50 and 100 kg/ha), combination of
zinc and urea (respectively 3 and 50 kg/ha) and zinc and urea (3 and 100 kg/ha respectively).

Treatments with at least one common letter did not differ significantly from each other in Duncan test at the
level of 5% probability.
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