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ABSTRACT

Introduction: In Iran, the calcareous soil, coupled with its elevated acidity and deficiency in organic matter, results in limited nutrient
mobility within the soil. Consequently, the soil application of nutrients may not yield effective results. Under these circumstances, foliar
application of nutrients enhances the plant's nutrient uptake while avoiding the adverse effects associated with fertilization in soil. Therefore,
this research aimed to examine the impact of foliar application of vitasprin and various organic substances on the physiological
characteristics and quantitative and qualitative yield of dryland wheat grain.
Materials and methods: This study was carried out during the cropping seasons of 2018-2019 and 2019-2020 at the research farm and crop
plant physiology laboratory in the faculty of agriculture at the University of Kurdistan. This research was carried out employing a
randomized complete block design, incorporating three replications and six distinct treatments on dryland wheat (Azar2). Treatments
included foliar application at stem elongation and heading stages at the rate of 40 ml m-2 of urea (4%), zinc sulfate (0.3%), potassium
chloride (2%), vitaspirin (0.1%), humic acid (0.1%), and a control. Physiological characteristics were assessed during the heading stage.
Grain yield, grain quality traits, and nutrient concentrations in the grain were also determined at the physiological maturity stage.
Results: Rainfall in 2019-2020 was 19% lower than in 2018-2019, leading to reduced RWC, grain yield, and grain potassium content, but
increased grain protein content, grain gluten content, strong gluten, falling number, and grain phosphorus content. In both cropping seasons,
all foliar application treatments significantly improved the RWC of the leaf. Also, the foliar application of potassium chloride had a positive
influence on boosting leaf carbohydrate content. Foliar application of compounds did not have a significant effect on improving grain yield.
Foliar application of urea, zinc sulfate, humic acid, and vitaspirin upgraded grain protein content by 18.1, 17.9, 12.7, and 12.6%,
respectively. Also, the foliar application of zinc sulfate and humic acid increased grain gluten content by 4.1 and 4%, respectively, compared
to the control treatment. The foliar application of humic acid resulted in a 12.5% enhancement in the phosphorus concentration of grain.
Conclusion: In this experiment, the effect of foliar application of nutrients during the stem elongation and heading stages on physiological
traits and grain quality was greater than grain yield. This experiment showed that foliar application of vitasprin, urea, and zinc sulfate can be
recommended to improve grain quality in terms of grain protein content, gluten index, and falling number.
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Figure 1- Average monthly rainfall (A) and temperature (B) during the growing seasons of
2018-2019 and 2019-2020.
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Table 1- Physical and chemical properties of the soil at the test site at a 0-30 cm depth.
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Table 2- Combined analysis of variance of effect of foliar application treatment on grain yield

and some physiological characteristics of dry land wheat in a randomized complete block
design in 2018-2019 and 2019-2020.

Slayo (a5l
Mean Squares
Ol s lio &ol3l a0 als o,Slas o o ggime oo Jslore sloclyug S
Source of Variation Df Grain Relative water Proline Soluble carbohydrate
yield content
Ju 1 53245" 89.52" 0.253m 213
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** * and ™, indicate a significant difference at 1%, 5% probability level and no significant difference, respectively.
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Table 3- Influence of foliar application of different organic and inorganic compounds on grain
yield, and grain quality of dryland wheat.
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Potassium chloride
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il go oo iy izl o 40 g LSD (g, 4 jlo s OS] 08l LS By b gt S5 50 05,5 SO 49,0 polie
Values within a group in a column bearing followed by the same letter are not significantly different by LSD’s test and at

the 5% probability level.
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Figure 2- Influence of foliar application treatment of different organic and inorganic
compounds on relative water content (A), proline (B), and leaf soluble carbohydrates (C) of
dryland wheat. Columns with the same letter have no significant difference by LSD method and
at the 5% probability level; vertical bars represent the standard error of the mean (n = 3).
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Table 4- Combined analysis of variance of effect of foliar application treatment on some
seed quality characteristics of dry land wheat in a randomized complete block design in
2018-2019 and 2019-2020.
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Figure 3- Influence of foliar application of different organic and inorganic compounds on grain
phosphorus content of dryland wheat. Columns with the same letter have no significant
difference by LSD method and at the 5% probability level; vertical bars represent the
standard error of the mean (n=3).
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