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Introduction 
 

The population of India is increasing rapidly 

day by day so the pressure on agriculture to 

fulfill the food demand is also increasing in 

the same way. Consequently, the ever 

increasing demand for irrigation water and its 

cost, leading to emphasize on the development 

and field evaluation of very efficient methods 

of irrigation that maximize the water use 

efficiency. Automated drip irrigation is a most 

efficient method of applying irrigation water 

to plants automatically as per need.  

 

Materials and Methods 

 

The field experiment was conducted at 

Plasticulture Farm, CTAE campus, MPUAT 

Udaipur, which is situated at 24° 35’31.5” 

North latitude and 73
o
44’18.2” East longitude 

at an altitude of 582.17 meters above mean sea 

level. The soil type was sandy loam. The 
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The study was conducted at Technology Park (Plasticulture Farm) of 

CTAE, Udaipur, Rajasthan to evaluate performance of automated and 

conventional drip system for okra crop during year 2019. The Uniformity 

Coefficient (CU), Distribution Characteristic (DC) and Emission 

Uniformity (EU) were found to be highest at the head and decreases with 

increase in distance along the lateral for both irrigation systems. It was 

found that the average values of all evaluation parameters except DC, were 

found to be highest for automated drip system. The values of EU were more 

than to design criteria of 90 % in each condition Keller and Karmeli (1974) 

for installed drip irrigation systems, which indicate that both drip systems 

operated excellently. 
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maximum temperature goes as high as 46 °C 

during summer and minimum as low as 5 °C 

during winter months. 

 

Conventional and automated drip 

irrigation setup details 

 

The experimental systems consists of 

irrigation pump, Sand and Screen filters, 

Control valves, Ventury, Bypass valve, Gate 

valve, End cap, Jointer, Pressure gauges. A 

PVC pipe of 40 mm diameter having pressure 

rating up to 4 kg/cm
2
 was used as mainline for 

conventional drip irrigation. In automated drip 

irrigation system micro controller, stator relay, 

automated bypass valve, and solenoid valve 

were used as extra accessories with 

conventional drip system. The 16 mm 

diameter pipes having inline drippers of 30 cm 

spacing and 4 lph discharge was used as 

lateral for both systems.  

 

Criteria for evaluation 

 

In this study fifteen drip lines for automated 

drip system and four drip lines for 

conventional drip system were selected from 

head, middle and tail end on the submain. The 

average emission rate of three emitters was 

collected in the catch can for 10 minutes 

duration at the head, middle and tail end on 

each selected lateral separately. The constant 

operating pressure of 1.0 kg/cm
2
 was 

maintained during the period of application.  

 

Performance evaluation parameters 

 

Uniformity Coefficient (CU) 

 

Uniformity coefficient was calculated as 

suggested by Wu and Gitlin (1974) and 

Christiansens (1942). 

 

Uniformity coefficient (%) = 100 × (1 ) 

 

Where, 

D = Average absolute deviation from the 

mean discharge rate. 

 

M = mean discharge rate. 

 

Emission Uniformity (EU) 

 

The following equation as suggested by 

(Keller and Karmeli, 1974) was used to 

calculate emission uniformity.  

 

 × 100 

 

Where, 

 

EU = emission uniformity, per cent 

 

Qn = average of the lowest 1/4 of the emission 

point discharges for field data, lph 

 

Qa = average emission point discharge of test 

sample operated at the reference pressure 

head, lph. 

 

Distribution Characteristic (DC) 

 

 
 

Results and Discussion 

 

The data presented in Table 1 revealed that the 

values of uniformity coefficient, and emission 

uniformity were highest at the head and 

decreases with increase in distance along the 

lateral for both irrigation systems. This trend 

was possibly occurs due to head loss along the 

lateral. The maximum values of CU were 

97.5% and 94.3% at head under automated 

and conventional drip irrigation, respectively. 

The CU value was found to be more than 90 

% for both systems, which shows excellent 

performance. Similar, results was also 

reported by Changade et al., (2009). The 

average values of EU were 94.1% and 93.6% 
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for automated and conventional drip irrigation, 

respectively. The average value of EU was 

more than 90%, which results excellent 

performance of both systems. 

 

Table.1 Evaluation parameter of automated and conventional drip irrigation system 

 

Evaluation parameter Type of drip 

system 

Head of 

lateral 

(%) 

Mid of 

lateral 

(%) 

Tail end 

of lateral 

(%) 

Uniformity Coefficient (CU) 

 

Automated 97.5 96.6 95.5 

Conventional 94.3 94.5 94.1 

Distribution Characteristic (DC) 

 

Automated 76.1 71.2 70.7 

Conventional 75.7 75.7 74 

Emission Uniformity (EU) 

 

Automated 95.4 93.9 93.1 

Conventional 93.7 93.6 93.2 

 

Plate.1 Experimental view of research field during evaluation of systems 

 

 
 

The values of all evaluation parameters were 

found to be maximum at the head and 

decreases with increase in distance along the 

lateral for both irrigation systems. It was also 

found that the average values of all 

performance evaluation parameters except 

DC were found to be highest in automated 

drip irrigation system as compared to 

conventional drip irrigation system. 

The value of emission uniformity of both 

systems was more than 90%, which results 

excellent hydraulic performance of systems. 
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