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ABSTRACT 
The aim of investigation was assessment the quality of surface water for irrigation purposes from the 
Karoon River basin, Southwest of Iran. Water samples were collected from 4 different hydrometric 

stations across water body and analyzed for determination concentration of chemical constituents. 

Evaluation of water quality is conducted to classify chemical parameters its suitability for irrigation 

purposes. Results shows the EC values all surface water samples have poor quality and level of acidity 
(pH) were neutral and the SAR values is excellent for agricultural uses, the RSC values of all the samples 

of 4 stations had less than 1.25 and were suitable for irrigation. Piper diagram is customary method to 

classification of surface water. The results reveals the dominant type was Na- Ca-Cl in this case study. 
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INTRODUCTION 

The Karoon River basin is a area of intensive agriculture. Adequate water supply and good of water 

quality is necessary for irrigated farming. Quality of surface water is important to fitness of water for 
agriculture purposes. Analysis of surface water directly point to quality of water for various uses. 

Changing of surface water quality is influenced by long term of drought, discharge decline, salinity of 

surface water increase, waste disposal. Irrigation with poor quality decrease fertility, change physical and 
chemical characteristics, caused toxicity for crops and finally decline yield. Evaluation surface water is 

important to help suitability for agricultural uses. Consumption of surface water for irrigation purposes 

depend on type and quantity of dissolved salts. Hydro chemical types of surface water were considered by 
Piper diagram. The US. Salinity diagram and Wilcox diagram illustrate suitability for irrigation purposes. 

The aim of investigation was determination surface water types to help many researchers to improvement 

poor surface water quality by controlling factors the water chemistry.  

 

MATERIALS AND METHODS 

Study Area 

The Karoon River is located in Khuzestan province in the southwest part of Iran. It has 427554 Km
2 
area 

which lies between longitude 48° 4' and 51° 55' E and latitude of 30° 17' and 32° 4' N, is permanent river 

and one of the most important water resource for irrigation uses in southwestern part of Iran. The Karoon 

River is 3500m above the sea level. The study area has a hot climate in summer season with drought for 

long period in recently years, with the low mean annual rainfall. 

Sample Collection 
The surface water samples were gathered monthly in August 2013 through October 2014. Polythene 

bottles were uses for containers; bottles were completely rinsed with demonized water. The samples were 
directly collected from stream. After sampling, the bottles mouths closed tightly, labeled correctly for 

reconnaissance. The bottles kept in below 4˚C before deliver to laboratory.  

Laboratory Methods 
The samples were collected directly from river and keep in Polyethylene bottles at 8°C. EC, pH and TDS 

were determined stantly after sampling. Then samples were analyzed in accordance with the APHA in 



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 
An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 
2014 Vol. 4 (3) July-September, pp.559-562/Gholami and Shahinzadeh 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  560 

 

Laboratory. Titrinetrically using standard EDTA is a suitable procedure for determination concentrations 

Ca
2+

, Mg
2+

. Argentometric titration used for measuring concentration Cl
-
. Na

+
 and K

+
 were measured by 

Flame Photometric method. Carbonate and bicarbonate were measured titration with H2SO4 and Sulfate 
measured by Spectrophotometric. The water indices such as SAR, RSC and PI were calculated as follow:  

SAR= Na
+
/[(Ca

2+
 + Mg

2+
)

1/2
 /2] 

RSC= (CO3
2-
 + HCO3

-
) – (Ca

2+
 + Mg

2+
) 

Concentration ions are in meq/l. 

 

RESULTS AND DISCUSSION 

Water quality parameters of the Karoon River show in Table 1. The values of electrical conductivity most 
of samples was between 1680 to 3200 microchips Cm

-1
. All of samples of region were high salinity 

hazard and medium Sodium hazard according to Ayers and Westcott the water quality is poor for 

irrigation uses.  
 

Table1: Statistical parameters and indices of hydro chemical surface water  

Season  EC TDS pH  Ca  Mg HCO3 SO4  SAR RSC 

Spring  Min 2120 1253  7.6  7.08  2.94  3.3 7 4.93  -8.05 

Max 2620 1673 7.8  8  4.25  4.1  8.49  6.84  -7.04 

Mean 2386 1472.2  7.7  7.62  3.64 3.61  7.91  5.67  -7.65 

SD 180.6  167.5  0.07  0.38  0.544  0.33  0.56  0.76  0.39 

Summer Min 2850 1824  7.4  7 3.05  2.74  4.14  2.25  -29.3 

Max 3210  2035 8  9.4  4.15  3.73  9.12  7.84  -5.77 

Mean 3033.5  1940.4  7.41  9.23  3.74  3.51  6.61  4.77  -11.73 

SD 101.75  58.2  0.56  0.11  0.327  0.321  1.8  1.66  8.05 

Fall Min 2080  1331 7.1  5.84  2.45  2.5  6.61  2.27  -28.6 

Max 3210  2025 7.7  17.4  5.32  4.2  19.14  7.19 -6.54 

Mean 2716.8  1682.5  7.4  9.6  3.56  3.28  11.88  4.87 -11.9 

SD 379.8  252.9  0.257  4.09  1.04  0.494  4.87  1.49  7.3 

Winter Min 1686  1076 7.6  5.26  2.33  2.95  9.21  6.79  -10.2 

Max 2630  1684 7.9  7.2  4.85  3.63  13.01  7.73 -9.13 

Mean 2182.3  1396  7.7  6.39  3.84  3.41  10.36  7.32  -9.82 

SD 317.06  203.6  0.1  0.74  0.94  0.2  1.16  0.33  0.33 

 

The values of TDS revealed surface water samples in the studied area were different between 1076 to 
2025 mg L

-
 with average 1610.27 mg L

-
. The surface water of Karoon River influences the osmotic 

pressure of soil solution. The values of Ca
2+

, Mg
2+

, Na
+
, K

+ 
meq/l were between 5.84-17.4, 2.33-5.32, 

8.44-19.82,.01-.17 meq/ respectively. High of concentration increasing level of acidity soil caused 

availability of Phosphorus reduced. Surface water with TH more than 10 mqe/l not suitable for irrigation 
water. With accorded to Ayers and Westcot permissible Na

+
 and K

+
 for irrigation uses are 10 and 2 mg L

-

1
 respectively. Too much Sodium in irrigation water causes decreasing of adsorotion crop water, seedling 

emergence, etc. The values of Na and K all of the surface water studied area were not permissible limit, 
can be harmful on physical and chemical properties soil. In the studied region, The concentration of 

bicarbonate was between 4.2- 2.5 meq/l with mean of 3.26 meq/l., HCO3
-
 higher than 10 meq/l caused 

precipitate insoluble Ca
2+

 and Mg
2+

. The values of Sulfate of all samples were between 4.14 to 19.14 
meq/l with mean 9.16 meq/l, its permissible limit for irrigation waters.  

Irrigation Water Quality 

For the better figured out the hydrochemistry Piper diagram plotted (Figure 1). Results showed alkali 

metals more than alkaline earth, Na- Ca- Cl dominant type.  
Sodium Adsorption Ratio (SAR) is a chief parameter in assigning fitness of irrigation water, which was 

figured out normal according to Raghunath, 1990. The values of EC showed that its doubtful for 
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irrigation waters. Most of samples belong to the C3S2, C4S2 (high salinity and medium Sodium content 

class), this class is not suitable for irrigation. According Richard (1954) "good" category (RSC<2.5 

meq/l), "Medium" category (RSC1.25-2.5 meq/l) and Bad class (RSC>2.5 meq/l), the RSC showed that 
all of samples excellent for irrigation purposes. 
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Piper Diagram Of the Karoon River

 
Figure1: Piper plot 

 

Table 1: Water quality classification (US Salinity Laboratory 1954) 

Quality of Water Electrical Conductivity (µS/cm) SAR 

Excellent Up to 250 Up to 10 

Good 250-750 10-18 
Fair 750-2250 18-26 

Poor > 2250 >26  

 

Conclusion 
Data of hydro chemical analysis shows that the surface water of the Karoon River in southwest in Iran is 

salinity that classified as normal Chloride(< 15 meq/l), permissible sulphate (<6 meq/l), suitable 

bicarbonate (2-7 meq/l). The major of water type of samples are Na-Cl using the conventional Piper 
diagram. The samples not suitable for irrigation uses. Irrigation water classified based on SAR has 

showed water body are suitable. Wilcox classified has evidenced all of samples fall under doubtful 

category. Distribution of the surface water samples in different subdivisions of rectangular diagram shows 
that about the surface water samples fall under the Sodium- Calcium –Chloride category.  
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