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Background and objectives: Improper use of chemical fertilizers
has caused a lack of balance of nutrients, especially trace elements,
and attention to improving the quality of wheat grain is one of the
important issues along with the quantity of production. Application of
growth regulators, especially plant hormones (such as cytokinin), by
affecting the antioxidant system and resource sink relations of plants,
that used as a solution to reduce the effects of environmental stresses
at the molecular, cellular, biochemical, physiological levels as well as
to increase yield. Nutrient deficiency can be seen in almost all farms
in the world and foliar application of micronutrients such as iron,
zine, selenium, have beneficial effects on plant photosynthesis and
quantitative growth and quality of wheat grain. Therefore, a study
was conducted to investigate the effect of Nano micronutrients and
cytokinin foliar application on the quantitative and qualitative
properties of wheat under different irrigation regimes.

Materials and Methods: This study was conducted in two regions of
Karaj and Hamadan in 2019-2020 crop year as a split plot factorial in
a randomized complete block design with three replications.
Experimental treatments include irrigation regimes with three levels
(irrigation at 40% available moisture discharge throughout the
growing season (control), Normal irrigation from planting date to
pollination stage and thereafter irrigation at 60% available moisture
discharge, normal irrigation from planting date to pollination stage
then stage then cut off with holding irrigation till maturity), as the
main and factorial factor of low-consumption Nano-elements with
five levels: control (no Nano-micronutrients), zinc, iron, selenium
and a combination of three elements) and cytokinin with four levels
(control (non-consumption), consumption in flowering stage,
consumption in lactation stage and consumption in flowering stage +
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milking) were evaluated as a sub-factor. Traits such as grain protein,
fresh gluten, grain potassium, grain phosphorus, grain zinc, zeleni
sediment volume and grain hardness were measured.

Results: The results indicate that the effects of irrigation, cytokinin
and Nano-micronutrient treatments on the studied traits were
significant, but the interaction effects of these treatments were not
significant. The results showed that the highest values of the most
studied traits in this study were related to normal irrigation in
planting date to pollination then cut off irrigation. Co-consumption of
micronutrients Zinc + iron + selenium compared to other
micronutrient element treatments increased the traits of this study and
the highest values of traits in cytokinin treatments were related to the
use of cytokinin in flowering + milky and milky stages. The highest
amount of grain protein is related to irrigation treatments in 40% of
available moisture discharge (normal) in the amount of 14.42%, as
well as zinc + iron + selenium in the amount of 14.51% and
application of cytokinin in the flowering stage + Milking and milking
treatment were with values 13.94% and 13.65%, respectively.

Conclusion: Normal irrigation up to pollination and then irrigation
cut increased all the studied traits in this research except for zinc and
potassium, and the combined use of nano micronutrient elements
(zinc + iron + selenium) led to an increase in seed quality in
comparison with application each one indivitually. Cytokinin foliar
application in the flowering + milking stage, as well as in the milking
stage, increased the quality of wheat grain compared to the
application in other stages. Drought stress (normal irrigation until
pollination and then irrigation cuuting) caused a 28.73% increase in
seed protein compared to normal irrigation conditions, and the
combined application of nano micronutrient elements (zinc + iron +
selenium) caused a 30.95% increase. The use of cytokinin in
flowering + milking stage and milking treatment increased by
26.15% and 23.52%, respectively, compared to the control.

Cite this article: Miri, M., Amerian, M.R., Edalat, M., Baradaran Firouzabadi, M., Makarian, H. 2022.
The effect of spermidine and melatonin on antioxidant enzymes, the amount of routine

active ingredient and yield in Buckwheat (Fagopyrum esculentum Moench) under drought
stress. Crop Production Journal, 15 (4), 85-100.
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Table 1- Meteorological information in Karaj and Hamadan regions.
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Table 2- Physical and chemical properties of soil.
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Karaj 2.26 8.07 8.11 411.27 0.19 8.32 7.11 clay
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