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Investigating of the effect of irrigation method on selected some
physicochemical parameters of soil layers (Case study: Semnan
Research Center olive farm)

S. Sina!, M. A. Gholami Sefidkouhi**and S. Shoukhi*

Abstract

In recent years, it has been suggested that although modern irrigation methods are effective in optimal water
management, they may have adverse effects on soil quality. The purpose of this research is to investigate the effect
of irrigation method (drip and surface) on some physical and chemical parameters of different soil layers of olive
farm in Semnan Agriculture and Natural Resources Research Center. For this purpose, two plots of land with an
area of 5.2 hectares, which were irrigated by surface irrigation method (F93) until 2013, were selected. The
irrigation method in one of the plots was changed to drip irrigation method since 2013. According to the purpose
of the research, soil samples collected before 2013 (F93) were compared with samples from drip irrigation (D98)
and surface irrigation (F98) in 2018. The findings indicated that the irrigation method had a highly significant
effect on electrical conductivity (EC), cation exchange capacity (CEC), soil organic carbon (OC), and the
percentage of total neutralizing value (TNV) across different soil layers, but it had no effect on soil pH. The D98
treatment increased the salinity of the topsoil compared to the F98 and F93 treatments. This was attributed to
insufficient leaching water, high evaporation, and subsequent salt accumulation. The CEC of the middle layer in
the D98 treatment was higher than that of the top and bottom layers, whereas in the F98 treatment, due to the high
depth of water in each irrigation, cations were transferred to the lower layers. The TNV in soil layers was higher
in the D98 treatment than in the F98 treatment. With increasing soil depth in the D98 treatment, the amount of
OC decreased. The irrigation method had a highly significant affect on gravimetric moisture content (©m) and
bulk density (pb), and a significant effect on volumetric moisture content (6v). The D98 treatment, due to its low
irrigation interval, increased ©m and ©v and decreased pb of the soil layers. Previous studies have identified drip
irrigation as a more appropriate approach compared to surface irrigation. Therefore, maintaining soil quality
requires proper soil management, including soil amendment, application of organic fertilizers, and incorporation
of leaching fractions in drip irrigation; otherwise, agricultural practices may lead to the wastage of water and soil
resources and adversely affect soil properties.

Keywords: Drip irrigation, Optimal water management, Soil acidity, Surface irrigation
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