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Introduction

Sustainable development is the most important challenge of human society in this century. In this

regard, access to sufficient water resources of high quality is one of the effective factors to achieve
sustainable development. One of the important applications of surface and groundwater resources is
irrigation of agricultural products. Irrigation water quality affects soil quality (Kondash et al., 2020)
and agricultural health (Aravinthasamy et al., 2020). Assessing the quality of water resources is one of
the main requirements in the management, planning and development of water resources and their
protection and control (Kumar et al., 2019). Given that the city of Malayer is globally known for its
grapes, the study of water quality in this region is of great importance. One of the most effective
methods for assessing water quality is the use of appropriate indicators for the assessment. Quality
indicators convert the values of water quality characteristics (measured parameters) into a number to
be used in the management and analysis of water quality and monitoring of water quality changes over
time and place (Carbajal-Hernandez et al., 2013).

Methodology

In the present study, 93 water samples including 61 wells, 9 springs, 16 rivers and 7 catchments
were selected and NO3, pH, EC, Na and K parameters were measured. Water quality was estimated
using WQI and Wilcox indices and one-way analysis of variance was applied to compare the quality
of water resources. Furthermore, the values of the parameters were compared with WHO standard and
Iranian national standard using one-sample t-test.

In order to evaluate water quality, WQI index was employed and equations (1) to (4) were used to
calculate it. At first, according to the relative importance of each parameter, a weight was assigned to
it Table (1) and then the relative weight was calculated using Equation (1). In the next step, the quality
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rate scale was obtained from Equation (2) and finally, the WQI index was calculated by Equations (3)
and (4).

. 1)
_ Wi
WI_Z?=1 T
. (2)
Qi=¢:
_ _ 3)
Sli=WIxQi
4)
WQi=X1, SIi

Where, WI is the relative weight, Wi stands for weight of each parameter, n represents number of
parameters, Qi is quality rate scale, Ci denotes concentration of each parameter, Si is standard of each
chemical parameter, Sli represents sub-water quality index and WQi denotes water quality index.
When the WQI indices are less than 50, between 50-100, 100-200, 200-300 and more than 300, the
water quality is evaluated as excellent, good, poor, very poor and unsuitable for drinking purposes,
respectively.

Table 1- Weight and the standard used for the studied parameters (Taloor et al., 2020)

Parameter unit Weight
pH - 4
EC pS/cm 4
Na 2

K mg/L 2
NOs 4

Results and discussion

As descriptive results for the studied parameters Table (2) indicated, the average EC, NO3 and Na
in wells was higher compared with other sources and their pH was lower. Based on the results of
Kruskal-Wallis test, there was a statistically significant difference among different sources in terms of
pH, EC, NO3, Na and K parameters (p <0.05). This was consistent with the findings of Bhardwaj and
Singh (2011), Molla et al. (2015), Lasagna et al. (2016) and Mellander et al. (2014).

Table 2 - Mean and standard deviation of the studied parameters

NOs (mg/L) K (mg/L) Na (mg/L) EC (uS/cm) pH
Well 6.41+1.09 3.69+3.01 228.96+73.26  606.73+136.06 6.93+0.43
Fountain 5.20+2.11 3.562+3.44 177.55469.20  529.114+141.45 7.39+0.41
River 4.23+1.86 7.8£9.8 167.62+51.09 551+137.7 7.34+0.49
Pond water 2.48+1.76 3.9+2.86 123.57+67.39 438+83.01 7.26+0.29

Based on the results of one-way analysis of variance (ANOVA), different sources were significantly
different in terms of WQI index at the level of 5% (p <0.05). Figure 1 shows the results of the Duncan
test. Accordingly, the highest value of the index was related to well water and the lowest to reservoir,
indicating that well water was of lower quality compared with other sources.
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Fig. 1 - Duncan test results to compare the mean values of the WQI index in the study areas

According to Wilcox index, more than 10% of well, spring and river water samples had high salinity
and in wells, springs and streams, 85.2%, 88.8% and 68.8% of the samples had medium salinity. EC
in well, spring and river water was higher than WHO standard and in catchment, lower than it. Sodium
in well water was higher than both standards and in other water sources was lower than them.

Conclusion

Well water in Malayer plain had lower quality compared with other sources. However, the residents
use well water more than other sources to irrigate agricultural products. Therefore, periodic monitoring
is required for the use of well water and the examination of the soil quality may reveal the need for
improvement methods.
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Parameter Unit Weight
pH - 4
EC pS/cm 4
Na 2

K mg/L 2
NOs 4
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Table 2 - Mean and standard deviation of the studied parameters by water resources

NOs (mg/L) K (mg/L) Na (mg/L) EC (uS/cm) pH
Well 6.41+1.09 3.69+3.01 228.96+£73.26  606.73+136.06 6.93+0.43
Spring 5.20+£2.11 3.52+£3.44 177.55+69.20  529.11+141.45 7.39+0.41
River 4.23+1.86 7.8+6.8 167.62+51.09 551+137.7 7.34+0.49
Pond 2.48+1.76 3.9+2.86 123.57+67.39 438+83.01 7.26+0.29
15 a
:
2 12
o 11
E 10
5 3 a
-g g b b ab a ab
E 6
g s ;
g 3
S 2
S 1
S 0 -
<

Well Spring River Pond Well Spring River Pond
K NO3

Fig. 2- Mann-Whitney U test results to compare the average concentration of nitrate and potassium
in the studied water resources
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Table 3- Comparison of the mean of the studied parameters with the drinking water standard

Significant level for

Significant level for

comparison with Iranian Iranian comparison with WHO WHO
standard standard standard standard
unit Pond River Spring Well Pond River Spring Well
pH - 0.07 023 047 000 6585 007 023 047 0.00 6.5-85
EC (uS/cm) - - - - - 0.09 040 055 0.00 500
Na 0.002 0.02 035 0.003 200 0.002 0.02 035 0.003 200
K (mg/L) 000 011 0.00 0.00 12 0.00 011 000 0.00 12
NO3 0.00 000 0.00 0.00 50 0.00 000 0.00 0.00 50
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a
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Figure 4 - Duncan test results to compare the mean values of the WQI index in the study areas
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Table 4 - Status of the samples according to Wilcox classification for electrical conductivity

Number of samples

Percentage of samples

. Type of . Status for . Ri
Domain water Quality irrigation River  Spring Well Pond Well Snp" ve  Pond
r
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250< L.OV.V Excellent types of 3 - 1 - 1.6 - 18 -
salinity .8
crops and
s0ils
If soil
leaching is
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250-750  Medium g Halophytes | 8 52 7 82 89 ° 100
salinity can usually 8
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