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Table 1- Physicochemical properties of soil in experiment site
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Table 2- Analysis of variance for yield, yield components and qualitative characteristics of barley grain affected by nitrogen source

and potassium foliar application
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Source of variation df Plant No. of No. of fertile Spike No. of fertile ~ No. of grain weight
height tiller tiller length spikelet per spike
"’S) 2 118.02 112 0.46 0.04 0.17 11.12 2.38
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u”"w & 4 19.43"™ 0.03" 0.03™ 0.94™ 7.89" 68.67" 50.95™
Nitrogen source
Ly 2 .
S ‘MN 1 0.02™ 0.08™ 0.11™ 0.01™ 1.08™ 11.53™ 20.92
Potassium foliar
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el | 50
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18 21.87 0.27 0.19 0.07 0.30 4.59 2.89
Error
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T e - 841 15.90 16.84 7.37 6.33 8.02 6.02
CV (%)

"Non-significant, “Significant at P < 0.05, "Significant at P < 0.01
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m No foliar application of potassium sulphate Foliar application of potassium sulphate

7 A
a

039! posigel Oy
Urea Ammonium nitrate

alsow Jobo

Spike length (cm)

POV LA JU
Calcmm nitrate

posigel Clidgu

Control Ammonium sulphate

039 &
Nitrogen Source

Al Jgb » ply (LBl Jelomo 3 03955 g Jolie 1Y o

Figure 1- Interaction effect between nitrogen source and potassium foliar application on spike length
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Figure 2- Interaction effect between nitrogen source and potassium foliar application on number of fertile spikelets per spike
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Figure 3- Interaction effect between nitrogen source and potassium foliar application on number of grains per spike
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Table 3- Effect of nitrogen source on yield, yield components and qualitative characteristics of barley grain
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Table 4- Effect of potassium foliar application on yield, yield components and qualitative characteristics of barley grain
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Figure 4- Interaction effect between nitrogen source and potassium foliar application on grain yield
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Figure 5- Interaction effect between nitrogen source and potassium foliar application on biological yield
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Abstract

Introduction: Barley (Hordeum vulgare L.), is one of the oldest domesticated crops. In terms of
importance, it is considered the fourth most important grain in the world after wheat, corn and rice.
Proper nutrition of plants is one of the important factors in improving the quantity and quality the
crops. Among the nutrients, nitrogen is the most important growth limiting factor. Nitrogen foliar
application, especially at the end of the growing season and reproductive stage, can be an effective
factor in increasing the quality and possibly the quantity of grains. There are different sources of
nitrogen for agricultural purposes. In general, for most nutrients, there is little difference between the
effects of different sources. However, in the case of nitrogen, the effects of the form and source of
nitrogen on many vegetative and reproductive characteristics of plants are different and significant.
Materials and Methods: To investigate the effect of late season foliar application of nitrogen and
potassium on the yield and quality of barley, a factorial experiment was conducted in a randomized
complete block design with three replications in Sabzevar during the cropping year of 2018-20109.
The factors studied were nitrogen foliar application at five levels (no foliar application and foliar
application with urea, ammonium nitrate, ammonium sulfate and calcium nitrate at the rate of 3 kg N
hal) and potassium foliar application at two levels (foliar application of 2.5 kg K,0O ha in the form
of potassium sulfate and non-foliar application of potassium). The application rate of nitrogen and
potassium in foliar application treatments were 3 kg N ha* from different sources and 2.5 kg K0 ha-
Lin the form of potassium sulfate, respectively. Reyhan barley cultivar was used in this experiment.
Results and Discussion: The results showed that nitrogen foliar application at anthesis stage had no
significant effect on the plant height, number of tillers and number of fertile tillers per plant, but it
caused a significant increase in the spike length, number of fertile spikelets per spike, number of
grains per spike, 1000 grains weight, grain yield, biological yield, harvest index, and grain nitrogen
and protein content. The lowest harvest index of barley was obtained in the control treatment, which
had no significant difference with calcium nitrate and ammonium sulfate foliar application treatments.
The highest harvest index was also recorded in the conditions of foliar application of urea fertilizer,
which was not significantly different from the ammonium nitrate and ammonium sulfate foliar
application treatments. The highest grain nitrogen (2.1%) and protein (12.4%) contents were observed
under ammonium sulfate foliar application conditions. Nitrogen foliar application reduced the grain
starch content compared to non-foliar application conditions. Ammonium sulfate foliar application
treatment had the lowest content of grain starch with 57.91%. Late season foliar application of
potassium caused a significant increase in 1000 grain weight, grain yield and biological yield of barley
compared to the non-foliar application conditions, but it had no significant effect on the other studied
traits. Foliar application of potassium sulfate along with urea and ammonium nitrate, significantly
increased the number of grains per spike and grain yield compared to the foliar application treatments
of these fertilizers alone. The highest spike length (5.8 cm), number of fertile spikelet per spike (15),
number of grain per spike (46.1), grain yield (5178 kg ha) and biological yield (13965 kg ha™) of
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barley plants were observed under the combined foliar application of urea and potassium sulfate
conditions.

Conclusion: According to the results, combined foliar application of potassium sulfate and urea in
the anthesis stage is recommended to produce high yield and increase the protein content of barley
grains. Ammonium nitrate foliar application in the anthesis stage of barley will also lead to high starch
content in grains in addition to producing optimal seed yield.
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