Crop Science Research in Arid Regions

homepage: https://cropscience.uoz.ac.ir/

Research Article
Volume 7, Issue 1, 2025, P. 1-17

Effects of foliar application of potassium silicate and calcium nitrate on
grain yield, photosynthetic pigments and concentration of mineral
elements of in seed of safflower at a dry condition

Ali Shadrooz 2, Mostafa Heidari ™, Mehdi Baradaran Firouzabadi ®

@ Master's student, Agronomy and Plant Breeding Department, Agricultural Collage, Shahrood University of
Technology, Shahrood, Iran

b Agronomy and Plant Breeding Department, Agricultural Collage, Shahrood University of Technology,
Shahrood, Iran

“Corresponding Author: haydari2005@gmail.com

Received: 13 October 2023  Accepted: 8 February 2024 DOI: 10.22034/CSRAR.2024.420599.1375

How to cite this article:

Shadrooz, A., Heidari, M. and Baradaran Firouzabadi, M., 2025. Effects of foliar application of
potassium silicate and calcium nitrate on grain yield, photosynthetic pigments and concentration
of mineral elements of in seed of safflower at a dry condition. Crop Science Research in Arid
Regions, 7(1), 1-17. https://doi.org/10.22034/csrar.2024.420599.1375

Abstract

Introduction: Water is a limiting factor in agriculture, deficit of water reducing plant development
and yield. The need to maintain quality in water scarcity condition, mineral nutrition plays a beneficial
role in developing environmental stress tolerance in crop plants. Potassium (K*) is a phyto-beneficial
macro-element that performs a pivotal role in organizing physio-biochemical processes to support
plant survival against abiotic stresses. Also Silicate fertilization is a promising technology because
silicon (Si) has been used as an elicitor of resistance in plants under conditions of abiotic stress, such
as saline, heavy metal poisoning or water stress. The accumulation of Si in transpiration organs causes
the formation of a double layer of silic, with a subtle decrease in opening of the stomata, reducing leaf
transpiration, which restricts the loss of water without influencing growth. Calcium is an essential
element for plants, functioning as a second messenger in cells, and can influence aquaporin on
membrane structures, helping plants resist many kinds of environmental stress. It is widely accepted
that Calcium ions (Ca?") can facilitate plants resist drought stress. Among exogenous substances
discovered to alleviate plant stresses, calcium ion has proven to be more effective and the cost/benefit
efficient, not only as an essential nutrient for the plant growth actively involving in a various metabolic
activities and as an intracellular messenger for many signal transductions, such as abscise acid (ABA),
reactive oxygen species (ROS), nitric oxide.

Materials and Methods: In order to investigate foliar application application of calcium nitrate and
potassium silicate on photosynthetic pigments and concentration of mineral elements in seed of
safflower in a dry condition, a factorial experiment as randomized complete block design with
threereplications, was conducted. The treatments included potassium silicate at three level: (PS): 0, 1,
and 2 and calcium nitrate at three level: (CaN): 0, 1, and 2 kg per thousand liters of water. Foliar
application was done in two times. The first time at the beginning of the spring growing season. The
second foliar application was done two weeks after the first one.
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Results and Discussion: The results showed that the interaction between CaN and PS had a significant
effect on grain yield and yield components. The highest grain yield was related to the second level of
PS and CaN (1034 kg ha). Maximum biological yield (31.6%) and the number of branches in per
plant (28.1%) were obtained at the second level of PS and the third level of CaN. Except flavonoid,
interaction between PS and CaN had a significant effect on the chlorophyll “a”, “b”, carotenoid and
anthocyanin in leaves. The highest amount of chlorophyll “a “and carotenoid was in the third level of
CaN and PS, and about anthocyanin, it was in the third level of CaN and the second level of PS. The
concentration of nitrogen and potassium in the seed were increased by increasing the concentration of
PS and CaN. The highest concentration of nitrogen was at the third level of PS and CaN (5.01%), and
about potassium, it was 4.97% in the third level of PS and the second level of CaN.

Conclusion: The use of compounds that help plants in low humidity conditions can partially reduce
the adverse effects of dehydration on plants and prevent the reduction of production performance in
these conditions. Based on the results obtained in this experiment, it can be stated that calcium nitrate
and potassium silicate had a positive role in the safflower plant in dry conditions, so that the use of
these two compounds improved the grain yield and grain yield components. This increase was due to
the improvement of photosynthetic pigments and physiological parameters.
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Table 1- Physicochemical properties of soil at a depth of 0-30 cm
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Table 2- Average meteorological data (2016-2021) from March to September
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Table 3- VVariance analysis of grain yield and yield components in safflower affected by potassium silicate and calcium nitrate
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Table 4- Mean comparison the main effects of potassium silicate and calcium nitrate on number of capitul per plant, seed per capitul
and flavonoid in safflower
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Figure 1- Interaction of calcium nitrate and potassium silicate on grain yield
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Figure 5- Interaction of calcium nitrate and potassium silicate on chlorophyll “a”
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