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Article Info ABSTRACT

Article type: Research Article In order to evaluate the effect of salicylic acid and zinc sulfate on quality and quantity

characters of green cumin (Cuminum cyminum) under different irrigation regimes, a field
study was conducted at Fatholmobin Agro industry, Kashan, Iran. A split factorial experiment
based on randomized complete block design with three replications was used. The main plots
Received: Feb. 21, 2024 considered irrigation regimes (irrigation after 70, 100 and 130 mm cumulative evaporation

. from class A evaporation pan), and sub-plots considered two level of salicylic acid application
Revised: Apr. 21, 2024 (control and 1 mM) and three levels of zinc sulfate (control, 30 and 60 Kg.ha-1) as factorial.

Article history:

Accepted: June. 1, 2024 The results showed that with the increase in the irrigation interval, the yield and yield
. . components decreased and the percentage of cumin essential oil increased. The grain yield in
Published online: Aug. 2024 irrigation after 70, 100 and 130 mm cumulative evaporation treatments was 2659, 19525 and

1009 kg/ha, respectively. The application of salicylic acid and zinc sulfate both under control
conditions and moisture stress led to an increase in yield and yield components. Although by

K_eywords: delay in irrigation from 70 to 100 mm cumulative evaporation from class A evaporation pan,
Biomass, the grain yield decreased by 6%, with the combined application of 60 kg/ha of zinc sulfate and
Drought Stress, salicylic acid while reducing the effects of drought, the essential oil yield increased by 6.5
Essence Percentage, kg/ha. It was concluded that by irrigation the cumin after 100 mm cumulative pan evaporation
Grain Yield, with combined use of 60Kg.ha-1 zinc sulfate and 1 mM salicylic acid, water could be saved
Number Umbel per Plant. by 21.5% while increasing the yield of essential oil, the yield of seeds may decrease slightly

under these conditions.
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Effect of salicylic acid and zinc sulfate on quality and quantity characters of
green cumin (Cuminum cyminum) under different irrigation regimes

EXTENDED ABSTRACT

Introduction:

Iran is one of the best places for the cultivation of medical plants due to its variable climate and
geographical location. Since most part of Iran had arid lands and suffering from water deficit, any research
focuses on optimizing water efficiency in agriculture would be worth able. Cumin is one of the most valuable
agricultural products with high commercial income, grown allover part of Iran. According to the results, the
consumption of micronutrients in non-stressed conditions had a greater effect on grain yield, at the same time;
the positive effect of micronutrients consumption on crop yield in drought stress conditions is very promising.
Salicylic acid is a naturally occurring phenolic compound. Salicylic acid plays an important role in the
regulation of plant growth, development, ripening, and defense responses. The role of Salicylic acid in the
plant—pathogen relationship has been extensively investigated. In addition to defense responses, Salicylic acid
plays an important role in the response to abiotic stresses, including drought, low temperature, and salinity
stresses. It has been suggested that Salicylic acid has great agronomic potential to improve the stress tolerance
of agriculturally important crops. Zinc is one of the low-consumption essential elements that is absorbed by
plants in the form of a divalent cation and has many physiological roles in higher plants. The provision of this
element, especially in the conditions of drought stress, creates a special role in protecting the plant against
stress.

Materials and methods:

In order to evaluate the effect of salicylic acid and zinc sulfate on quality and quantity characters of green
cumin (Cuminum cyminum) under different irrigation regimes a field study was conducted at Fatholmobin
Agro industry, Kashan, Iran. A split factorial experiment based on randomized complete block design with
three replications was used. The main plots considered irrigation regimes (irrigation after 70, 100 and 130 mm
cumulative evaporation from class A evaporation pan), and sub-plots considered two level of salicylic acid
application (control and 1 mM) and three levels of zinc sulfate (control, 30 and 60 Kg/ha) as factorial. Plant
height, leaf chlorophyll, number of branch per plant, number of umbel per plant, number seed per umbel,
number seed per plant, 1000-grain weight, root length, root dry weight, biological and grain yields, harvest
index, essence percentage and essence yields were measured.

Results and discussion:

Result showed that irrigation regimes had the significant effect on plant height, number branch, number
umbel in plant, grain yield, biological yield, harvest index, essence percentage and essence yield. Irrigation
after 70 and 130 mm cumulative evaporation from class A evaporation pan had the highest and lowest plant
height, leaf chlorophyll, number branch, 100- grain weight, grain yield and harvest index, and lowest and
highest essence percentage, respectively. Delay in irrigation from 70 to 100 mm cumulative evaporation from
class A evaporation pan increased root length, rood dry weight, number umbel per plant, number grain per
umbel, number grain per plant, biological yield and essence yield. Application of salicylic acid and zinc sulfate
(especially the amount of 60 kg per hectare) either separately or together reduced the effects of drought.

Conclusions:

It was concluded that by irrigation the cumin after 200 mm cumulative pan evaporation with combined
use 60Kg.ha-1 zinc sulfate and 1 mM salicylic acid, water could be saved by 21.5% while increasing the yield
of essential oil, the yield of seeds may decrease slightly under these conditions.

Keywords: Biomass, Drought Stress, Essence Percentage, Grain Yield, Number Umbel per Plant.



