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Abstract

Humic acid is an organic polymer compound that improves soil structure, increases cation
exchange capacity and thus increases soil permeability and can increase the absorption of some
elements and root growth. In order to investigate the effect of application time and different
concentrations of soil application and foliar application of humic acid on changes in leaf
chlorophyll concentration of orange (Citrus sinensis cv. Washington Navel) trees, a factorial
experiment was conducted in a randomized complete block design with four replications on 10-
year-old orange trees in Darab in 2019. Treatments used included without humic acid (control),
soil application at concentrations of 500, 1000 and 2000 mg/l and foliar application at
concentrations of 250, 500 and 1000 mg/l and different times (Early May, late September and the
combination of the two times). The results showed that the effect of time, different treatments of
humic acid and their interaction on chlorophyll a, b and total were significant. The highest amount
of chlorophyll a and total was related to soil application treatment with a concentration of 500
mg/l in the first time, which showed a significant difference with the control and other treatments.
Also, the highest amount of chlorophyll b was observed in the first time and soil application
treatment with a concentration of 500 mg/l, which did not show a significant difference with the
application of foliar application at a concentration of 500 mg/I in the first time, while there was a
significant difference with control and other treatments. According to the results, humic acid with
a concentration of 500 mg/l in the form of soil application and foliar application in the first time
(May) had the greatest effect on increasing the chlorophyll content of the leaves of Washington
Navel orange trees.
Keywords: Chlorophyll, Foliar application, Humic acid, Orange (Citrus sinensis cv. Washington
Navel).
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