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The present study aimed to investigate the impacts of irrigation using treated wastewater on 

various chemical properties of soil. 

MATERIAL AND METHOD  

The research was conducted in the Menemen Plan in the west of Turkey, on loamy and silt 

loam textured soils.  According to long-term climate data, the average total annual rainfall is 537 mm, 

evaporation is 1513 mm, and the average temperature is 17ϊC (UTAEM, 2013). 

In the study, polyester tanks of dimensions 100 x 140 x 140 cm, open above and below, and 

with free drainage, were employed.  These tanks were located in the soil to a depth of 120 cm so that 

20 cm remained above the soil surface.  In order to prevent the flow of water directly downwards from 

the inside of the tank, a 3 cm wide piece of PVC was added 40 cm downwards from the top of the 

tank on all sides. The soil inside the tanks was in an undisturbed natural state. 

The research was conducted over three years by completely randomized design, with three 

replications. Treated domestic wastewater, well water and mixtures of these waterswere used in the 

experiment. Five different irrigation treatments were designed. The treatments were as follows: 100% 

domestic treated wastewater (A), 25% well water with 75% domestic treated wastewater (B), 50% 

well water with 50% domestic treated wastewater (C), 75% well water with 25% domestic treated 

wastewater (D) and 100% well water (E). 

The crops used in the study were cotton and vetch. The vetch was irrigated once in March, and 

the cotton four times not including pre-irrigation. 105 mm of water was given at each irrigation 

(G¿nd¿z and Korkmaz, 2007). 

Before each irrigation water samples were taken, and analyses were made of chemical oxygen 

demand (COD), biological oxygen demand (BOD), NO3-N, total N, total P, total suspended solid 

(TSS), electrical conductivity (EC), pH, boron (B) and soluble ions.  Also, counts of total and fecal 

coliform bacteria in irrigation water were made for water from treatment works and for well water. 

Soil samples were taken twice a year after the vetch and cotton harvests from a soil profile at a 

depth of 0-120 cm from layers whose profiles had been defined. These samples were analyzed (in 

me/l) for Na, K, Ca, Mg, Cl, HCO3 and SO4 ions in soil extract. 

The evaluation of the results obtained was achieved with the help of the guidelines of FAO 29 

(Food and Agriculture Organization), FAO 47, the USEPA (US Environmental Protection Agency) 

guide on the reuse of water, the WHO (World Health Organization) guide on the microbiological 

quality of wastewater reused in agriculture, andfrom Turkey, AATTUT ñTechnical Procedure Notice 

on Wastewater Treatment Facilitiesò (Official Gazette, dated 20.03.2010 and numbered 27527). 

Graphs and tables were used in the evaluation of the physical and chemical characteristics of 

irrigation water quality and soil extract characteristics. 

RESULTS AND DISCUSSION 

Characteristics of Irrigation Water 

Analyses were made beforeeach irrigation of the treated wastewater used in the study, the well 

water used as a control, and the various mixtures of these, and the three-year averages of the results 

are shown in Table 1. 

The pH values of the waters used in the study did not differ greatly between experimental 

treatments. In terms of three-year general average values, these waters were within the limits set by 

AATTUT and FAO 47, and caused no problems.  

When the irrigation treatments were evaluated according to AATTUT and FAO 47, it was 

concluded that well water (0.61 dS/m) would not cause a problem with regard to electrical 

conductivity, but that the other waters (0.95-1.69 dS/m) would cause problems at a medium level. 

With regard to boron, no restriction was found for use in irrigation for any of the treatments. 

Treatment E, with 1.9 me/l of Na, could be used without problems in surface and sprinkler irrigation, 

but treatment A, with 9.3 me/l of Na, could cause serious problems when used in surface irrigation. 

The other treatments, with Na contents varying between 4.1 and 7.2 me/l, could cause medium 

problems when used for surface or sprinkler irrigation. In terms of HCO3 content, treatment A, with 

8.6 me/l of HCO3, could cause serious problems when used for irrigation, while the other treatments 




