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It is necessary to evaluate irrigation systems in order to determine their
optimal performance, modify and manage them. In this research, five drip
irrigation systems in Salas Babajani city located in Kermanshah province were
selected and evaluated based on the instructions of the American Soil
Conservation Service (SCS) and Merriam and Keller methods. The results of
investigations showed that the wetted area ranged between 14.89 and 33.49
percent of the total area. The minimum and maximum values of water
distribution uniformity in the investigated systems (EUs) were determined as
29.49 and 62.56 percent, respectively. The values of lower quartile application
potential efficiency (PELQs) and lower quartile application -efficiency
(AELQs) of the systems fluctuated between 26.83 to 53.3 and 29.48 to 62.56
percent, respectively, which indicate the poor performance of the systems in
all fields. According to Langiller Saturation Index (LSI) values obtained from
water sources in the fields under study, in two fields, there was a tendency for
calcium carbonate precipitation, but in other fields, there was no risk of
precipitation. In general, the poor performance of the systems were due to
various reasons, such as: not installing a central control station or a suitable
filtration system, insufficient wetted area, inappropriate type and number of
droppers, clogging of the droppers, pressure difference in the systems,
inappropriate pressure and its uneven distribution, inappropriate distance and
duration of irrigation and finally the poor management of exploitation.
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Figure 1. The location of Salas Babajani city and the evaluated systems in the study area
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Table 2. Describing the efficiency of the system based on the uniformity of water distribution (Merriam and Keller, 1978)

System efficiency System Emission uniformity (EUs)
Excellent 90>
Good 90-80
Medium 80-70
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Table 4. Soil quality test results of the systems

(5]
< g %&“ = ;\o\ [<5}
1= B~ SE E8 EX o < =~ < ;{: £ 3
£ 3% &2 23 & £ S S S &  8g
22 SE &9 2% E3 8 g = E g £ 5&
75 g5 gEep R o0 P8 5 & 3
m =3 © s
56.3 17.15 1.16 37.3 20.3 Clay loam 31.2 47.4 214 2.83 0-30
49.4 5.94 1.34 36.1 21.3 Clay loam 35.2 354 29.4 1.03 30-60 M,
48.8 3.62 1.36 375 23.5 Clay loam 39.2 314 29.4 0.62 60-90
49.9 8.31 133 351 194  Clayloam  31.2 43.4 25.4 1.17 0-30
49.3 4.73 1.34 37 22.5 Clay loam 37.2 35.4 274 0.80 30-60 M,
49 3.49 1.35 39.7 234 Clay loam 39.2 35.4 254 0.43 60-90
485 6.83 137 347 191 Clayloam  31.2 43.4 25.4 0.78 0-30
47.1 6.69 14 334 19.1 Clay loam 31.2 35.4 344 0.64 30-60 M3
46.8 551 141 33.9 20.1 Clay loam 33.2 314 354 0.55 60-90
53.7 6.73 1.23 39.7 25 silty Clay 41.2 394 19.4 1.93 0-30
51.9 415 1.27 40 26 Clay 432 33.4 23.4 1.33 30-60 M,
51.5 3.13 1.29 40.6 27 Clay 45.2 29.4 254 1.21 60-90
52.6 7.62 126 381 229 Clayloam  37.2 39.4 23.4 1.81 0-30
48.5 3.53 1.36 37.3 23.6 Clay loam 39.2 29.4 314 0.59 30-60 Ms
49.4 3.12 1.34 38.6 24.6 Clay 41.2 314 274 0.57 60-90
Table 5. Water quality test results of the systems
% - g Concentration (milliequivalents/ liter) - °
£ L £ 5 2 @ 35 3.
c § Es £ g 32 £ = g 2 2% SFE
2 =S =k 3 2 8 2 8 5 3 53 £E5
= 2 o Q ° & c L = el £ 7T e
2 g 95 3 5 g 8 g 5 mws 2
s (@) _% o S @D Q o wn
-0.17 S;-C; 0.35 0.61 0.07 4 18 3.9 0.4 6.97 0.49 M,
-0.28 Si-C; 0.11 0.18 0.02 39 1.2 4 0.2 6.91 0.40 M,
0.01 S;-C; 0.2 0.38 0.08 3.2 4 6 0.4 6.89 0.64 M3
0.11 S-C, 0.42 0.72 0.07 28 3 4 0.6 7.23 0.55 M,
-0.03 Si-C, 0.45 0.29 0.03 6.7 1 75 0.2 6.75 0.64 Ms
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Table 6. The evaluated indicators related to discharge and wetted area of the systems

The ratio of the wetted Shader Average The average wetted Average discharge of System code
area to the shaded area area wetted area diameter of the tree droppers Y (farm)
(%) (%) (%) (m) (lit/hr)
358 4.62 16.61 1.82 20.13 M;
178.29 19 33.49 1.59 22.53 M,
190.5 11.85 20.84 1.81 11.72 M
428.58 3.8 15.64 1.97 30.42 My

481.3 3.06 14.89 1.73 14.56 Ms
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Table 7. The value of pressure in different points of the evaluated systems (meters)
Pressure in selected water pipes (meters) Svstem
The end of the Two thirds of the One third of the The beginning of the zode
manifold pipe manifold pipe manifold pipe manifold pipe (farm)
Average  Selective  Output Input Output Input Output Input Qutput Input
5.37 4.80 7.73 11.86 4.92 10.15 4.10 6.58 254 4.8 M,
3.96 3.96 2.66 3.96 2.35 4.43 141 4.79 3.22 4.58 M,
8.86 8.86 2.03 9.84 281 9.32 0.7 8.86 4.92 9.13 Ms
2.55 3 5.09 8.13 2.81 6.12 2.03 421 1.52 3 My
4.46 4.46 24 4.94 1.52 4.75 0.25 4.59 1.2 4.46 Ms

Figure 2. Clogging of droppers and equipment
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Figure 3. An outdoor water storae pool in one of the systems
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Figure 6. Lack of weed control
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Table 8. System evaluation results in brief
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weak 45.67 41.10 45.67 0/89 124 358 16.61 self-employed (farmer) M,
weak 62.56 53.3 62.56 1 57 270 33.49 self-employed (farmer) M,
weak 38.58 34.72 38.58 1 102 141 20.84 self-employed (farmer) M;
weak 29.48 26.83 29.49 0.89 150 122 15.64 self-employed (farmer) My
weak 57.13 51.42 57.13 1 72 175 14.89 self-employed (farmer) Ms
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