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ABSTRACT 
Today, wet farming development and improvement of land are encountered with the limitation 

of agriculture water resources. By increasing water shortage severity, the importance of using 
urban, industrial and agricultural sewage for various consumptions is increased and the 

possibility of using these sewages is investigated from various aspects. In this study, the impact 

of waste water sewage of Ahvaz city on some physical properties of soil is evaluated in various 
depths of soil. Water treatments (urban wastewater sewage and Karoon river) are performed in 

framework of factorial design 2*3 with completely random basis with three replications in fields 

in proximity to waste water treatment plant of west of Ahvaz city. The soil texture is gravel 
loam. After 6 months of irrigation with wastewater sewage of Ahvazcity andKaroon 

river.chemical properties of soil as salinity, PH, sodium absorption ratio (SAR), bicarbonate, 

phosphorous and potassium sorption of soil in three depths 0-13, 13-26 and 26-40cm of soil are 
measured. The results showed that wastewater sewage of Ahvaz city to Karoon river water 

increased salinity, sodium absorption ratio, bicarbonate, phosphorous sorption significantly and 

reduced PH and potassium sorption of sol significantly. By increasing soil depth, the impact of 
wastewater sewage reduced in increasing or reducing chemical properties of soil. Also, sodium 

absorption ratio and potassium sorption of soil due to irrigation with wastewater sewage after 6 

months of irrigation reduced significantly in comparison to the initial condition (P<0.05) and 
salinity and phosphorus sorption of soil showed significant increase (P<0.05). 
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INTRODUCTION 

 

 The considerable increase of population with all positive advertisements is not controlled adequately. UN 

plans and policy of authorities in various countries all over the world except in some countries are not successful 

to control population growth. Such increase is high at first regarding limited sweet water resources from 

drinking and agricultural consumption and more food productions. 

 On the other hand, today wet farming development and improvement of fields are encountered with the 

limitation of agricultural water resources. By increasing severity of water shortage, the importance of using 

urban, industrial and agricultural sewages for various consumptions is increased as in some countries due to 

limited water resources, using sewages is of great importance as much as water supply of surface and 

underground water resources. The experience has shown that in some areas in the world including Beijing, 

sewage recycle of water transfer from long distances is economical. One of the most important sewage sources 

with high quantity is the sewage around big cities as now millions of hectars of fields around big cities in the 

world are irrigated by the water of urban sewages. For example, we can refer to the 3 million hectar field around 

big cities of China, 340 thousands of fields around Mexico, 16 thousands hectare field around Santiago Chile 

and 10 thousands hectare field around Melbourne of Australia (Jebeli, 1999). 

 Thus, one of the methods considered for maximum use of water resources in recent decades is re-use of 

sewage and this is considered by various aspects. Generally, sewage has various biological, physical and 

chemical effects on human being environment. These effects are arising from physical, chemical and biological 

quality of sewage as appeared as the effects on physical, chemical and environmental conditions of soil and 

plant. 

 The sewage quality should be evaluated based on climate of region, weather, soil and plant cultivated. The 

sewage suitable for a region is not suitable for another region. 
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 A few researches have been conducted regarding the effects of irrigation with non-treated sewage and 

domestic treated sewage on soil and plant properties in some of the countries in the world. The results of 

previous studies show that irrigation of agricultural fields with sewage can be useful or harmful. The heavy 

elements, phosphorous, azoth and pathogenic microbes in urban wastewater can be harmful. On the other hand, 

the need to irrigation in arid and semi-arid countries in the world and the highly and low requirement plant 

elements in urban sewage are the benefits of re-use of these types of water.  

 Feigin et al (1988) reported that heavy metals in using sewage in irrigation of fields can not be harmful and 

as Mechanism of  Reversion is not clear until now, it is proposed to consider the accumulation of these elements 

in boundary soil. Boll et al., (1986) after decomposition of irrigated soil with wastewater in Germany showed 

that  after 16 and 25 years of irrigation, none of heavy metals reached harmful range and only Nickel, Cadmium 

and Zinc approached harmful boundary. Saber (1986) after decomposition of soil irrigated with sewage effluent 

in Cairo found that during 60 years, each of heavy metals can be accumulated considerably in soil. Schalscha et 

al., (1982) found that soil irrigated with non-treated sewage of Santiago city in Chile during50 years had high 

heavy metals compared to non-irrigated soil. Lo and Fung (1992) after analysis of eight soil profiles in Hong 

Kong irrigated with urban and workshop wastewater found that heavy metals of upper layers of soil were 

ambiguous compared to lower layers.  

 Saber (1986) reported that by increasing irrigation time with sewage of Cairo, soluble phosphorous, organic 

and total were increased in 20cm layer above soil but the increase of organic phosphorous and total phosphorus 

was high compared to soil soluble phosphorus. Mahida (1981) in profile of irritated soil with urban treated 

sewage in India showed that soluble phosphorus of the soil was higher compared to soil irrigated with channel 

water. In soil profile, phosphorous was reduced up to down. Soil power to hold phosphorus was high and 

pollution of underground water was occurred with low phosphorus.Mahida (1981) determined the percent of soil 

of non-irrigated and irrigated soil profile with urban treated wastewater in various regions in India showed that 

soil salinity in irrigation with sewage was not different. IN some regions, salinity of irrigated soil with sewage 

was less than non-irrigated soil. In none of soil profiles, salinity didn’t reach harmful boundary of sensitive 

plants. Saber (1986) reported that in soil irrigated with wastewater in Cairo, by increasing irrigation years, 

dissolved salts were increased in layer 0-20cm of soil. After 60 years of irrigation with urban wastewater, soil 

dissolved salts reached 3256mg/l (EC about 5ds/m) about three times more than non-irrigated soil. 

 Mahida (1981) reported that irrigation with channel water increased soil PH namely in arid and semi-arid 

areas of India but irrigation with sewage avoided the increase of PH. Regarding the comparison of PH change of 

soils irrigated with sewage and channel water showed that PH of profile of soil irrigated with sewage in various 

regions was less than the soil irrigated with channel water. Mahida (1981) showed that irrigation with 

wastewater reduced PH of latreat regions of Mysore and Bongalore. The decomposition of soil irrigated with 

wastewater of Cairo city showed that by increasing  irrigation years, soil PH was reduced.  

 Kardos and Sopper (1973) reported that using urban wastewater in fields irrigation in period of 6 years led 

into the increase of PH of layer 30cm of soil. 

 Using water source rich with food requires regional researches as the outcome of using wastewater has wide 

aspects. One of its aspects is the impact on chemical properties of soil. The present study aimed to determine the 

impact of wastewater sewage of Ahvaz city on chemical properties of soil in various depths of soil. 

 

MATERIALS AND METHODS 

 

 This study is in the form of a factorial design 2*3 with completely random design with three replications 

and in two levels of water treatment (wastewater sewage and Karoon river) and three levels of soil depth (0-13, 

13-26 and 26-40cm of soil) in plots with dimensions 2.5*2.5m in the fields surrounding wastewater treatment 

plant of west of Ahvaz city.  

 Soil of experimental plots at the depth 13-26cm had fine texture compared to the depth 0-13 and 26-40cm 

but soil texture in three depths was gravel loam. The wastewater treatment plant of west of Ahvaz city treats 

urban wastewater by active sludge and dumps the sewage into Karoon river. Some of the physical and chemical 

properties of sewage of wastewater treatment plant of west of Ahvaz city and Karoon river water are shown in 

Table 1. 

 After preparing plots, some nylons are put on them to eliminate raining effects. Irrigation as plot was 

performed based on evaporation and transpiration in each month. Four sampling stages were performed of 

depths 0-13, 13-26 and 26-40cm of soil before irrigation and after 6 months of irrigation with wastewater 

sewage and water of KaroonRiver. IN each stage, PH and EC measured the saturated extract of soil specimen by 

PH meter and EC meter (Hajrasuliha, 1995). Calcium cation and sum of calcium and magnesium cation of soil 

are measured by titration with EDTA (Hajrasuliha, 1995), concentration of exchanged sodium and potassium 

cation in extract one to one of soil volume is measured by Flame Photometer (Hajrasuliha, 1995), phosphorus 

sorption of soil specimen by Olsen method (JafariHaghighi, 2003) and bicarbonate of soil specimen by titration 

with sulfuric acid 0.01 normal in the presence of phenolphthalein and Methyl orange (JafariHaghighi, 2003). 
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 The statistical data analysis is performed by SPSS software. In this study, the changes of chemical 

properties of soil during 6 months of irrigation in three depths of soil with irrigation with sewage and water of 

Karoonriver are investigated.  

 
Table 1: Some of the chemcial proprties of wate treatments. 

Property Water of Karoon river Wastewater sewage 

Calcium (   meq/lit)(mg/lit(mg/lit ) 

Magnesium (meq/lit )

Sodium(   meq/lit )

Nitrate (    mg/lit )

Phosphate (mg/lit) 

Ammonium(  mg/lit) 

Bicarbonate(meq/lit )

Turbidity(   NTU ) 

BOD(mg/lit(  )mg/lit)   BOD 

COD(mg/lit ) 

EC(ds/m )

Total coliform ××

SAR 

RSC - -

TS(         mg/lit )NA 

(mg/lit)        SS NA  
PH  

 

Results: 

 The chemical properties of soil in this study include salinity, PH, Sodium absorption ratio (SAR), 

bicarbonate, phosphorous and soil potassium sorption. 

 

Soil salinity: 

 Table 2 shows statistical analysis of the results of chemical properties of soil due to irrigation with domestic 

treated sewage of Ahvaz city and water of Karoon River. According to this table, the impact of water quality, 

various soil depths and mutual impact between water quality and various soil depths on soil salinity were 

significant at level 1% (P<0.01). 

 Chart 1 shows the comparison of means of soil salinity due to various water qualities and various soil 

depths.  As shown in this chart, the impact of irrigation with treated domestic wastewater was not similar 

compared to water of Karoon river at depths 0-13, 13-26cm of sol and at two depths, soil salinity of the impact 

of irrigation with treated domestic sewage showed significant increase (P<0.01) compared to river water. This 

impact was similar at depth 26-40cm (P<0.01). This result showed that by increasing soil depth, the impact of 

treated sewage was reduced on increasing soil salinity. 

 Chart 2 shows the comparison of means of soil salinity due to various water qualities compared to its initial 

condition. Based on this chart, the impact of treated domestic wastewater was similar compared to river water in 

non-irrigation (soil initial conditions) and had not significant difference (P<0.05) but after 6 months of 

irrigation, this impact was no similar and had significant difference (P<0.05). As shown in Chart 2, soil salinity 

due to the impact of irrigation with treated domestic sewage and water of Karoon river after 6 months of 

irrigation showed significant reduction compared to their initial condition (P<0.05) but this reduction was high 

regarding irrigation with Karoon river water. 

 

Sodium absorption ratio (SAR) of soil: 

 As shown in Table 2, the impact of water quality, various depths of soil and mutual impact of water quality 

and various depths of soil on sodium absorption ratio were significant at level 1% (P<0.01). 

 Chart 3 shows the comparison of the means of sodium absorption ratio of soil due to various qualities of 

water and various depths of soil. Based on this chart, soil sodium absorption ratio due to irrigation with 

domestic treated wastewater showed significant increase (P<0.01) compared to Karoon river water at depth 0-

13cm but at depths 13-26 and 26-40cm of soil, this increase was not significant (P<0.01). This result showed 

that by increasing soil depth, the impact of domestic treated wastewater was reduced on increasing sodium 

absorption ratio of soil. 

 Chart 4 shows the comparison of the means of soil sodium absorption ratio due to various qualities of water 

compared to initial conditions. As shown in the chart, the impact of domestic treated sewage was similar 

compared to water of Karoon river in non-irrigation case (initial soil conditions) and didn’t have significant 
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difference (P<0.05) on soil sodium absorption but after 6 months of irrigation, this impact was not similar and 

had significant increase (P<0.05).  

 Also, Chart 4 shows that soil sodium absorption ratio due to irrigation with domestic treated sewage and 

water of Karoon river after 6 months of irrigation showed significant reduction compared to initial condition 

(P<0.05). This reduction was high due to irrigation with Karoon river water. 

 

Soil pH: 

 As shown in Table 2, the impact of water quality, various soil depths and mutual impact of water quality 

and various soil depths on PH of soil were significant at 1% (P<0.01). 

 Chart 5 shows the comparison of means of soil PH due to various qualities of water and various soil depths. 

As shown in chart, soil PH due to irrigation with domestic treated sewage showed significant reduction (P<0.01) 

compared to Karoon river water at depth 0-13 and 13-26cm. However, at depth 26-40cm, this reduction was not 

significant (P<0.01). This result showed that by increasing soil depth, the impact of domestic treated wastewater 

on soil PH reduction was reduced.  

 Chart 6 shows the comparison of the means of soil PH due to various irrigation water qualities compared to 

the initial condition. As shown in this chart, the impact of domestic treated wastewater to water of Karoon river 

compared to initial conditions of soil was similar and had not significant difference (P<0.05) on soil PH but 

after 6 months of irrigation was not similar and had significant reduction (P>0.01).  

 
Table 2: The summary of variance analysis of effects of irrigation water quality and soil depth on chemical properties of soil shown with 

squares mean. 

Variance 

S .O . V 

Degree of 

freedom  
(df) 

Salinityd

s/m) )

Sodium 

absorption 
ratio 

(SAR )

PH Bicarbonat

e 
(meq/lit) 

Phosphorus 

sorption 
(mg/kg) 

Potassium 

sorption 
(mg/kg) 

Water quality 

Depth 

Depth Water quality 

Experimental error 

**, * are significant at probability levels 1% and 5%respectively  

 

 
 

Chart 1: The impact of water quality on soil salinity at various depths. 

(the columns with common alphabets don’t have significant difference at probability level 0.01). 

 

 
 

Chart 2: The impact of water quality on soil salinity compared to initial conditions. 

(the columns with common alphabets don’t have significant difference at probability level 0.05). 
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Chart 3: The impact of water quality on soil sodium absorption ratio at various depths. 

(the columns with common alphabets don’t have significant difference at probability level 0.01). 

 

 
 

Chart 4: The impact of water quality on soil sodium absorption compared to initial conditions. 

(the columns with common alphabets don’t have significant difference at probability level 0.05). 

 

 Chart 6 shows that soil PH is reduced due to irrigation with treated wastewater after six months of irrigation 

compared to its initial value but this reduction was not significant (p<0.05). Soil PH had significant increase due 

to irrigation with Karoon river water compared to its initial value (P<0.05). This results is similar to the results 

of Mahida  (1981) and Saber (1986). Mahida (1981) reported that irrigation with river water increased soil PH 

namely in arid and semi-arid areas of India but irrigation with treated urban wastewater prevented PH increase. 

Regarding the evaluation of Ph change of irrigated soil with urban treated wastewater and channel water, it was 

shown that PH of profile of irritated soil with urban treated wastewater in various regions was less than the PH 

of profile of soils irrigated with channel water.  It was said that irrigation with urban treated wastewater reduced 

PH of latrite soil of Mysore and Bongalore (Mahida, 1981). The analysis of the soil irrigated with domestic 

treated wastewater of Cairo showed that by increasing irrigation years, soil PH was reduced (Saber, 1986). 

 

Bicarbonate: 

 As shown in Table 2, it seen the impact of various depths of soil at 1% (P<0.01) and the impact of water 

quality and mutual impact of water quality and various depths of soil on soil bicarbonate at 5%( P<0.05) were 

significant. 

 Chart 7 shows the comparison of means of bicarbonate values due to various water qualities and various 

soil depths. As shown in the chart, soil bicarbonate due to irrigation with treated wastewater showed significant 

increased (P<0.05) compared to Karoon river water at depth 26-40 cm of soil, at depth 0-13 and 13-26cm of 

soil, this increase was no significant (P<0.05). This result showed that by increasing soil depth, the impact was 

domestic treated wastewater was increased due to the increase of soil bicarbonate. 

 Chart 8 shows the comparison of the means of soil bicarbonate due to various qualities of water compared 

to its initial conditions. As shown in this chart, the impact of domestic treated sewage to Karon river water 

compared to initial bicarbonate of soil was similar and showed no significant difference (P<0.05) on soil 

bicarbonate but after 6 months of irrigation, this impact was not similar and showed significant increase 

(P<0.05). As shown in Table 2, soil bicarbonate is reduced due to irrigation with treated wastewater after 6 

months of irrigation compared to its initial condition and water of Karoon river was reduced. However, this 

increase and reduction was not significant (P<0.05). 
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Phosphorous sorption of soil: 

 As shown in Table 2, the impact of water quality, different depths of soil and mutual impact between water 

quality and various depths of soil on phosphorus sorption of soil were significant at level 1%(P<0.01). 

 Chart 9 shows the comparison of means of phosphorus sorption of soil due to various qualities of water and 

various depths of soil. As shown in this chart, phosphorus sorption of soil due to irrigation with treated 

wastewater to Karoon River at depth 0-13 and 26-40cm of soil showed significant increase (P<0.01) but at depth 

13-26cm of soil this increase was not significant (P<0.01). 

 Chart 10 shows the comparison of the means of phosphorous sorption of soil due to various qualities of 

water compared to initial values of phosphorous sorption of soil. As shown in this chart, the impact of treated 

sewage to river water compared to initial values was similar and showed no significant difference (P<0.05) on 

values of phosphorus sorption of soil but after 6 months of irrigation, this impact was not similar and had 

significant increase (P<0.05). Also based on Chart 10, phosphorus sorption of soil due to irrigation with treated 

wastewater after 6 months of irrigation compared to initial values of phosphorus sorption of soil showed 

significant increase (P<0.05) but didn’t show significant reduction (P<0.05) by irrigation with Karoon river 

water. This result is in line with the results of study of Saber (1986) and Mahida (1981). Saber (1986) reported 

that by increasing irrigation cycle with domestic treated wastewater in Cairo, soluble phosphorous and total 

phosphorus were increased at layer 20cm above soil but the increase of organic phosphorus and total 

phosphorus were high in comparison with soluble phosphorus of soil (Saber, 1986). 

 Mahida (1981) in profile of soil irrigated with treated domestic wastewater in India showed that soil soluble 

phosphorus was high in comparison to the soil irrigated with channel water. 

 

 
 

Chart 5: The impact of water quality on soil PH at various depths. 

(The columns with common alphabets have not significant difference at probability level 0.01). 

 

 
 

Chart 6: The impact of water quality on soil PH at compared to its initial conditions. 

(The columns with common alphabets have not significant difference at probability level 0.05). 

 

Potassium sorption of soil: 

 As shown in Table 2, the impact of water quality, various depths of soil and mutual impact between water 

quality and various depths of soil on potassium sorption of soil was significant at level 1%(P<0.01). 

 Chart 11 shows the comparison of means of potassium sorption of soil due to various qualities of water and 

various depths of soil. As shown in this chart, potassium sorption of soil with irrigation with domestic treated 

wastewater to Karoon river water at depth 13-26 and 26-40cm of soil showed significant reduction (P<0.01) but 

at depth 0-13cm of soil, this difference was not significant (P<0.01). 
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 Chart 12 shows the comparison of the means of potassium sorption of soil due to various qualities of water 

compared to initial values of potassium sorption of soil. As shown in this chart, the impact of treated wastewater 

compared to river water was simialr compared to initial value of potassium sorption and had no significant 

difference (P<0.05) on potassium sorption of soil but after 6 months of irrigation, this impact was similar and 

showed significant reduction (P<0.05). 

 

 
 

Chart 7: The impact of water quality on soil bicarbonate at various depths. 

(The columns with common alphabets have not significant difference at probability level 0.05). 

 

 
 

Chart 8: The impact of water quality on soil bicarbonate at compared to its initial conditions. 

(The columns with common alphabets have not significant difference at probability level 0.05). 

 

 
 

Chart 9: The impact of water quality on phosphorus sorption of soil at various depths. 

(The columns with common alphabets have not significant difference at probability level 0.01). 
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Chart 10: The impact of water quality on phosphorus sorption of soil compared to its initial conditions. 

(The columns with common alphabets have not significant difference at probability level 0.05). 

 

 As shown in chart 12, potassium sorption of soil in irrigation with treated wastewater after 6 months of 

irrigation showed significant reduction (P<0.05) compared to initial values of potassium sorption of soil but 

didn’t show significant difference (P<0.05) in irrigation with Karoon river water. 

 This result is similar to the results of Blakeslee (1973) study and Barmer et al. (1963). Blakeslee (1973) 

reported potassium of treated wastewater 5 to 20 microgram/g and it is equal to the potassium reported by 

Barmer et al., (1963) for solution of majority of soils (Elliott and Stevenson, 1986). High annual removal of 

potassium by plants from soil namely forage plants (300 to 380kg per year) in comparison to the potassium (40 

to 400kg per year) with treated wastewater showed that in re-use of sewage, potassium shortage can be occurred 

more than its accumulation in soil (Elliott and Stevenson, 1986). 

 

 
 

Chart 11: The impact of water quality on potassium sorption of soil at various depths. 

(The columns with common alphabets have not significant difference at probability level 0.01). 

 

 
 

Chart 12: The impact of water quality on potassium sorption of soil compared to initial condition. 

(The columns with common alphabets have not significant difference at probability level 0.05). 
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Discussion:  

 Based on high salinity of domestic  treated wastewater  of Ahvaz city (EC=5.8ds/m), specific management 

measurements should be taken and salinity resistant plants are used to avoid any specific problem in terms of 

field salinity and damage of product. As phosphorus and potassium are important required food elements of 

plant, the impact of salinity of treated wastewater as irrigation water in changes and their absorption by plant 

can be investigated.  

 Mutual impact of salinity and phosphorus mostly depends upon plant species, age of plant growth, 

composition and salinity level and concentration of phosphorous in environment. Thus, based on the selected 

plant and experiment conditions, different results are achieved. In most cases, salinity reduces phosphorus 

concentration in plant texture but in some cases, increase of phosphorous concentration in plant texture and its 

lack of changes are reported. Most of the results showing that salinity increase phosphorus concentration in 

plant textures are about the studies conducted in gravel cultivation medium or food solutions not in soil. 

Normally, phosphate concentration in solution medium are ten times more than phosphorus concentration of soil 

solution (Grattan & Grieve,1992). 

 Based on the increase of phosphorus sorption of soil in irrigation with treated wastewater compared to 

Karoon river water, this increased can compensate the reduction in phosphorus sorption due to high salinity. To 

achieve exact results, many studies should be performed in this regard. 

 To continue the plant living under salinity conditions, the adequate value of potassium ion is necessary. 

Potassium is the most important soluble element among mineral compounds of plant and plays important role in 

reducing osmosis potential of central cylinder of root cells. Low osmosis potential is the requirement of water 

balance in plant and transferring mineral matters by Turgor pressure in vessel element (Marschner, 1995). 

Under salinity or soil conditions of soil, high sodium concentration not only disturbs potassium function in roots 

but also destroys cellular membranes of root and changes their power in selective entrance of ions. Adequate 

value of calcium ion in medium increases potassium to sodium absorption and affects selective absorption of 

potassium to sodium (Cachorro et al., 1994). In this study, based on reduction of soil potassium in irrigation 

with treated domestic wastewater of Ahvaz city, if calcium ion adequate value cannot have adequate impact by 

increasing potassium to sodium absorption on selective absorption of potassium to sodium, potassium fertilizers 

can be used to compensate the shortage of potassium and reduction of potassium absorption due to high salinity 

of treated wastewater. There is much information that adding potassium to soil rich with sodium in which 

potassium transfer and absorption are reduced by plants and growth and performance of plant are improved 

(Malakuti et al., 2002). 

 

Conclusion: 

 The results of the study are summarized as: 

1-Salinity, sodium absorption ratio, bicarbonate and phosphorus sorption of soil in 6 months of irrigation with 

domestic treated wastewater of Ahvaz city are increased significantly (P<0.05) compared to Karoon river water 

and PH and potassium sorption of soil are reduced significantly (P<0.05). 

2-By increasing soil depth, the impact of treated wastewater and water of Karoon river on chemical properties of 

soil is reduced. 

3-Soil salinity has reduced significantly (P<0.050  in irrigation with treated wastewater and Karoon river water 

after 6 months of irrigation compared to its initial condition but this reduction in irrigation with Karoon river 

water is high. 

4-The sodium absorption of soil in irrigation with treated wastewater and water of Karun river after 6 months of 

irrigation had significant reduction compared to initial condition (P<0.05) but this reduction was high in 

irrigation with Karoon river water. 

5-Soil PH due to irrigation with treated wastewater after 6 months of irrigation was reduced compared to initial 

condition and this reduction was not significant (P<0.05) but in irrigation with Karun water, it had significant 

increase (P<0.05).  

6- Soil bicarbonate is increased in irrigation with treated wastewater after 6 months of irrigation compared to 

initial condition and is reduced in irrigation with Karun river but this increase and reduction were not significant 

(P<0.05). 

7-Phosphorus sorption of soil in irrigation with treated wastewater and Karun river water after six months of 

irrigation compared to its initial condition showed significant increase and reduction (P<0.05). 

8-Potassium sorption of soil in irrigation with treated wastewater after 6 months of irrigation showed significant 

reduction compared to initial condition (P<0.05) but in irrigation with Karun river water showed no significant 

difference (P<0.05). 
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Recommendations: 

1-As there is information regarding the reduction of phosphorous and potassium sorption by plant under salinity, 

it is proposed to conduct a study in this regard on various plants to evaluate the impact of salinity of treated 

wastewater of Ahvaz city on phosphorus and potassium absorption by plants.  

2-Selection of suitable plant in cultivated fields with treated wastewater requires observing the rules avoiding 

the transfer of rare harmful elements for human being in the plants tissues. Thus, it is proposed to conduct the 

required researches on cultivated plants in Ahvaz in this regard. 

3-Wastewater of Ahvaz city due to industrial factories and formal and informal workshops in city have some 

values toxic elements as heavy metals. Some of the elements are eliminated in treatment process and others are 

not eliminated and can create some problems as toxicity. Thus, it is proposed to test the domestic treated 

wastewater of Ahvaz city in terms of risks of these elements on various products of cultivation in the region. 
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