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The effect of humic acid and biochar in sheep manure on the concentration of
some nutrient elements in aerial parts and the yield of the summer savory plant
(Satureja hortensis L.)
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Abstract

In order to investigate the effect of soil application of sheep manure biochar and humic acid foliar application on the
yield and concentration of some nutrient elements in the aerial parts of the summer savory plant, two-factor factorial
research was conducted based on a completely randomized design and three replications in greenhouse conditions. The
factors used included three levels of biochar (0, 1 and 2% by weight) and three levels of humic acid spraying (0, 200
and 400 mg.L? in three stages). The results showed that the main effect of biochar and humic acid application on the
fresh and dry weight of the shoot, fresh and dry weight of the root, stem diameter, carbohydrate, chlorophyll
fluorescence, amount of nitrogen, phosphorus and potassium of the shoot was positive and significant. The interaction
effects of biochar and humic acid were significant on all measured traits except root dry weight, stem diameter and
carbohydrates. So that the highest wet weight (50.9 grams per pot) and dry weight of shoot (5.4 grams per pot), root wet
weight (27.17 grams per pot), chlorophyll fluorescence (0.944), nitrogen amount (3.62%), phosphorus (0.383%), and
potassium (4.03%) of aerial parts in the treatment of 400 mg.L™ of humic acid + 2 percent of biochar and the least
mentioned traits were observed in the control treatment (no application of biochar and humic acid). The results also
showed that the highest root dry weight (0.787 g per pot) and carbohydrates (4.253 mg.g-) due to the use of 400 mg'
humic acid and the largest stem diameter (0.461 cm) were observed in the 2% biochar treatment. According to the
obtained results, it can be said that the soil application of biochar and humic acid foliar spraying is recommended to
increase the yield and concentration of summer savory nutrients. But since the research was done in greenhouse
conditions, it is better to evaluate and approve the results of this research before making any fertilizer recommendations
in field conditions.
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