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ABSTRACT
Pakistan is now facing severe water crisis as in a recent newsletter of IMF, Pakistan has been 
declared 3rd most water scared country of the world. A big share of water is lost in agriculture during 
conventional means of irrigation through field application and percolation losses. A new mobile 
sprinkler raingun was developed at Agricultural Mechanization Research Institute, Multan during 
the year 2018  for precise and decentralized application of water. A centrifugal pump of 24 m³/h 
capacity coupled with 16 hp diesel engine to apply water through rain gun with selected range of 
18, 20, 22 & 24 mm nozzles was analysed in terms of area coverage, application efficiency and 
coefficient of uniformity at different pressures. Raingun of size 24 mm was installed to throw 38 
m jet of uniformly scattered water with discharge rate of 12.28 L/s at 3 bar pressure. The irrigated 
area was 0.46 ha with application rate of 9.8 mm/hr, while the coefficient of uniformity of this 
sprinkler raingun was found to be 80.2%. This system was equipped with hose reel that holds 
35 m length of canvas pipe having dia. 63.5 mm. The worked out operational cost and payback 
period was US $6.81/hr and 3.8 years respectively. This research study showed that this system 
saved 72% water is saved with 4 times higher yield output in chickpea crop and 67% amount 
was less consumed in operational cost. 
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INTRODUCTION
Agriculture in the rainfed areas totally dependends 
upon the occurrence and distribution of rain. In the 
arid zones, crop yield decreased 50-70% due to 
miss-match between rainfall and water distribution to 
crop water requirement at different growing stages 
(Kemper et al., 1978). Pakistan falls under tropical 
and subtropical climatic zones where average annual 
rainfall is 286.1mm (PMD). This amount of precipitation 
is not enough for farming under arid and semiarid 
regions. The total geographic area of Pakistan is 
79.61 mha out of which the area reported for farming 
is 57.99 mha. Out of farming area, about 4.55 mha 
fall under forestation while cultivated area is 22.08 
mha (Agricultural Statistics of Pakistan 2014-15). In 
a survey of Food and Agriculture Organization, it is 
reported that Pakistan has 5 mha barani area (25% of 
total cultivated area) which depends on rainfall (FAO, 
2006) and in drought conditions framing community 
suffered a lot. 
A research study was conducted by Anwar et al. (2004) 
usefulness of  sprinkler raingun and border irrigation 
systems was tested on wheat crop by comparing the 
water productivity and yield benefits. Water application 
efficiency in border irrigation was recorded 56 to 67% 
while in sprinkler raingun was found 88% at the initial 

stage of crop and falls to 78% due to interception 
losses increased by maturation of the crop. In sprinkler 
irrigation wheat yield increased to 2.7% with 41% saving 
in water. To cope with these problems, a research 
study was launched at Agricultural Mechanization 
Research Institute (AMRI), and a system was designed 
by considering each risk factor which was evaluated 
and pre-tested under lab conditions. A low cost mobile 
irrigation system was developed which constitute a 
16hp diesel engine coupled with 24 m³/hr medium 
pressure centrifugal pump through C-type V-belts 
mounted on the hitching trolley. Suction pipe which 
was made of PVC rubber pipe and reinforced through 
impregnated steel wire, and delivery (canvas) pipe 
was coupled with centrifugal pump. Sprinkler raingun 
of 18, 20, 22 & 24 mm was installed on the tripod stand 
with canvas pipe attached through quick couplings 
on the either end. This mobile sprinkler rain gun unit 
can easily be trailed through hitch and tow system 
into the field. Impact of this type of irrigation system 
can be optimized by considering different parameters 
viz; climate, topography, soil type, availability/source 
of water, cropping pattern and field conditions. The 
performance of the system was greatly affected by 
the wind which caused non-uniform distribution of 
water (Rolim & Teixeira, 2016). The testing of this 
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system was carried out under ideal and field conditions 
on different crops in the arid and semi-arid regions 
throughout Punjab. The flow rate of sprinkler rain gun 
irrigation system corelates with the revolution of pump 
and pressure head, which increased by increasing  any 
one of the factor (Chennakesavulu, 2014).    

Objectives

The objectives of this research study include;

1.	 Designing and fabrication of mobile sprinkler 
irrigation system for arid and semi-arid regions.

2.	 Testing and analysing this precise mobile 
sprinkler rain gun irrigation system in the field.

MATERIALS AND METHODS
This research study was carried out at Agricultural 
Mechanization Research Institute, Multan during the 
year 2018. The components of this new sprinkler 
system are diesel engine (16 hp), centrifugal pump 
(12 hp), frame for mounting/coupling, v-belts for power 
transfer, trail trolley, 2.5’’(inches) suction pipe with filter 
and non-returning valve, 2.5’’(inches) canvas/delivery 
pipe, elbow, pipe clumps, tripod stand and sprinkler 
rain gun (18 mm). 

Frame
A main frame was designed on AutoCAD for mounting 
and attachments of diesel engine, centrifugal pump 
and other allied components for having a compact 
structure. The material used in fabrication was mild 
steel and consists on MS channel (75mm x 37.5mm 
x 8mm), MS angle iron (62mm x 62mm x 9mm) and 
MS flat (68.75mm x 6.5mm). The overall dimensions of 
this frame are 1350 mm long and 775 mm wide. Upon 
the main frame, engine mountings were provided with 
provision of lateral movement of the engine for belt 
tension. Same type of mounting has also been provided 
for centrifugal pump. Both the engine and  pump can 
be moved in the same plane through a mechanism 
comprising MS flat and nut-bolts for variable inter 
distance. 

Fig. 1. Fabrication of Main Frame 

Trail trolley
To make the unit mobile for easy approach to the field, 
a trail type trolley was designed. A towing mechanism 
and transportation wheels were arranged to transfer 
the sprinkler raingun system easily into the field. The 
system was designed for its on and off-road movement 
keeping in view the field conditions viz; soil type, 
topographical parameters and risk of shocks. Main 
frame was fixed on  MS round shaft which has two 
wheels on its edges and this shaft is attached with nut 
and bolts. The overall dimensions of the trolley are 
2250 mm long, 1050 mm wide and 525 mm height. 

Fig. 2.  Fabrication of trolley for system mounting 

Diesel engine
A diesel engine (single cylinder) of 16 hp was used 
as prime mover for running of this sprinkler system. In 
order to transmit power from engine to pump, a set of 
v-pulley was  been provided. A B-type double groove 
v-pulley of 203 mm dia. was attached to the fly wheel 
of the engine while another pulley of dia. 152 mm was 
provided at shaft of pump.

   Fig. 3.  Main coupled body of sprinkler      
         system in Isometric-view (AutoCAD) 

Pump
In this system, a medium pressure centrifugal pump 
was used to suck the water from source and to shower 
in the field under pressure through rain gun. This pump 
operates at maximum 2900 rpm and delivers120 GPM 
(27.25 m³/hr) with 64 mm suction and 51 mm delivery 
diameter pipes. The pump with impeller dia. of 170 mm 
is capable to deliver water to a head of 53 meter. Pump 
impeller is coupled with v-belt pulley through 38 mm 
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shaft, which received the power from engine to rotate 
it. Impeller eye joint through flange with short shank 
aluminium female coupling which insert 64 mm suction 
pipe. The selection and required power of pump can be 
calculated from following equation (i)

 =   …(i)

      
Where,

Pr = Pumping power required (BHP or kW)
Q = Flow rate (GPM or m³/hr)
H = Total head (ft or m),  

SG= Specific gravity of water, ( ) for water 
SG is 1.
K = Constant factor (3960 or 367)

= Efficiency of pump (%)

Fig. 4. Schematic design of Sprinkler system (AutoCAD)   

Water horse power required for a specific system to 
pump the water can also be calculated by using the 
following equation (ii)…

 =     … (ii)

Where,

(HP)

Q = Flow rate (GPM)
  

= Efficiency of pump (%)
Pump efficiency depends upon impeller diameter and 
rotational speed if the large impeller dia. installed 
inside the pump casing with blades then the pumping 
efficiency increased while under the reverse conditions 

efficiency decreased, in the same stance increasing the 
rotational speed then the efficiency of pump increases 
while if the rotational speed reduced then the pump 
efficiency decreases (Kreider and Rabl, 1996). 

Sprinkler rain gun 
In this research study, rain gun is the second main 
component which used to shower the water on the 
crops viz; sugarcane, wheat, corn, potato, gram/
chick pea, groundnuts, citrus, lychee/gardens, fodder 
and grasses etc. During heat stress, especially in 
fruit gardens immature fruit starts falling at that time 
of shower of water in gardens with this gun is best 
economical solution. One sprinkler rain gun with 18mm 
nozzle diameter and 2.5’’ (inches) inlet pipe is used 
while operating pressure head of this gun is 70 psi with 
7.3 lps discharge which has 100-120 ft throw range 
in radius. Rain gun set on the tripod stand was fixed 
with U-pegs and guns inlet attached with quick coupler 
to operate it. To attain maximum throw gun sets at 
angle of 45º and rotation sets according to the filed 
geometry. Air is the worse which effects and cause the 
uneven distribution of water. Rain gun discharge can 
be measured by using  following equation:-

 =                   …(iii)

= Discharge/ flow rate of rain gun (L/s) 
dnozzle = Diameter of rain gun nozzle (in or mm) 
Lthrow = Throw length of rain gun (ft or m) 
P= Operating Pressure (lb/in² or N/m²) 
K = Constant factor (0.183 or 9800) FPS and S.I 
System respectively 
t = Time (s)

In the rain-guns there is a significant relationship 
between pressure and discharge with respect to sizes 
of nozzle, this relationship was studied and computed 
by using Eq. (iv) this formula derived by (Michael, 
1978);

            …(iv)

 = Discharge from nozzle (m³/s)

= Coefficient of discharge from nozzle (unitless) is 
0.995
a = Nozzle’s cross-sectional area (m²)
g = Gravitational acceleration (m/s²)
h = head at operating pressure of nozzle (m)
Canvas hose reel
In the desert and undulating field conditions movement 
alongwith water filled canvas pipe is very laborious and 
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time consuming, which also caused in serious damage 
of the crop. To ease in this operation hose reel is a 
mechanically designed assembly to roll and unroll 
the canvas pipe before and after operation in moving 
towards next site. This also ensures the safety and 
durability of canvas for long time.

Fig. 5. Flow rate measuring through Ultrasonic flow                
meter 
 

Fig. 5. Canvas pipe hose reel equipped with 
mobile sprinkler rain gun unit

Application rate
The amount of water required for each crop to mature it 
during the course depends upon the evapotranspiration 
ETcrop = K.ETo (FAO, 1992). The depth of water applied 
for particular time in mm/hr (in/hr) for the specific area 
recognised application rate which is calculated by the 
following equation (James, 1988).

  = K. ( )   …(v)

 = Application rate, mm/hr (in/hr)
K = Constant factor (60)
Q = Rain gun discharge rate, L/min
a = Area wetted, m²Application rate (mm/hr) depends 
upon the discharge rate (L/min) which interlink with 
pressure (psi).   

Application efficiency of the system is the amount of 
water stored in the rootzone to the amount of water 

applied through sprinkler rain gun. Efficiency was 
measured by placing the catch cans in field to collect 
water applied and moisture stored in the rootzone to 
60 cm depth of soil by gravimetric method, evaporation 
losses are considered as 2% (Christiansen, 1976) 
because sprinkler mist are still in air, water application 
efficiency was calculated by following equation :-

 …(vi)
Where,
Ea = Water application efficiency (%)
Ws = Water amount stored in rootzone (mm)
Wp = Water applied through raingun (mm) 

Irrigation depth:
The amount of water applied to crop in the gross 
irrigation depth (mm) was calculated by the following 
equation 

 =    …(vii)

Dg = Gross irrigation depth of water applied (mm)
Dn = Net amount of water depth applied (mm)
Ea = Water application efficiency (%)

Designed flow rate
The system was designed according to the crop 
water requirement, the flow rate was designed by the 
following equation (Tarjuelo, 2005);

Qd =    …(viii)

Qd = designed flow rate of the system (m³/h)
Dg = Gross irrigation depth of water applied (mm)
A = Irrigated area (ha)
Td = Daily irrigation time (h/day)
I = Time interval b/w irrigation (days) 

Raingun selection
The selection of raingun depends upon the designed 
flow rate (Qd) and the working pressure of the system 
as recommended by the (Cemagref, 1992). It is very 
essential to confirm the average raingun application 
rate (mm/h) remains lesser than the infiltration rate 
(mm/h) of soil as mentioned (Cemagref, 1992 & 
Tarjuelo, 2005) in following expression (ix);

 = 1000   …(ix)

It = Gun average application rate (mm/hr)
R = Gun wetted radius (m)
αsr = angle of wetted sector (º) 
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Coefficient of Uniformity
Raingun with unilateral size of nozzle was operated 
under different engine and pump rotational speeds 
(rpm) alongwith varied array of pressures. In the real 
field conditions sprinkled water from raingun was 
received in collecting pots which were placed with 
same inter distance in an array along the line of water 
throw. Volume of water was measured from each area 
of catchment after certain time and number of turns 
by rain gun.  Through this the coefficient of uniformity 
for installed raingun was calculated using following  
equations x (Christiansen 1942):

= [1-{(Ʃ |  - |) / n }] * 100  …(x)

 = Coefficient of uniformity, (%)

 = Vol. of water stored in the ith collecting pot, (ml)

= Average vol. of water stored in the collection pots, (ml)
n = Total number of collection pots used to receive the 
showered water, (Nos.)

Fig. 7. Raingun (18 mm) installed on tripod-stand under 
testing

Data Acquisition
Field data were recorded through electronic and 
mechanical gadgets viz; tachometer, transit-
time ultrasonic flowmeter, digital hygrometer cum 
thermometer, pressure gauge and GPS receiver to 
analyse the different parameters like engine/pump 
relations (rpm), flowrate (m³/h), ambient temperature 
(ºC), humidity (%), working pressure (bar) and Lat/
Long degrees as well as filed height from sea level.

RESULTS AND DISCUSSION
The field experiment was conducted at different desert/
arid sites of the Punjab, Pakistan at different crops 
under varying meteorological conditions to analyse the 
performance and sought out the reliability of system 
under rigids. One of an experimental site was in the 
village Mardwall Tehsil Naushera District Khushab, 
the location of site is 760 m above from the sea level 

and its geographical location is 32º36’1’’ N latitude and 
72º7’32’’ E longitude. 
The experiment was performed on the potato crop at 
5 acres. During the launch of test following parameters 
as under were recorded to calculate its efficiency and 
cost benefit ratio.

Pumping power required: 
Water pumping power required in kilo-watts calculated 
by using the equation -i by having following parameters 
discharge required 24 m³/h, total accumulative head 
(suction, delivery and friction losses) 62 m, pump 
efficiency 53%, specific gravity of water 1 and constant 
factor is 367.

 = 
     

      
=
= 7.65 kW (10.25 h.p)

Sprinkler raingun discharge

Water flow rate from sprinkler raingun calculated using 
equation -iii under applying varied factors like different 
raingun nozzle’s diameters 18, 20, 22, 24(mm), 
cross-sectional area of the nozzle (m²),sprinkled 
water throwing length in the field 32, 33, 36, 38 m, 
respectively at constant pressure, Operating pressure 
at the rear end of nozzles was 3, 4, 5 (bar) for the 
specific time (sec) while the coefficient of discharge 
from nozzle depends upon the material, geometry and 
texture through which discharge (m³/s) from sprinkler 
raingun calculated as under:

   

 = 0.995 * 0.00025434 * 
 = 0.006631 m³/s (6.631 L/s)

Fig. 8. Effect of Nozzles diameter (mm) at same pressure
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Table 1.  Pressure, throw length of rain gun, discharge rate, area covered/Irrigated Area and 
               application rate tested under different sizes of Nozzles

Nozzle size

mm (in)

Pressure

bar (psi)

Throw 
length of 
raingun
m (ft)

Discharge rate

m³/s (L/s)

Area covered 

m² (ha)

Application rate 
mm/hr (in/hr)

18 (0.72) 3 (29) 32 (105) 0.00634 (6.34) 3215.4 (0.32) 7.1 (0.28)

20 (0.8) 3 (29) 33 (108) 0.00795 (7.95) 3419.5 (0.34) 8.4 (0.34)

22 (0.88) 3 (29) 36 (118) 0.01004 (10.04) 4069.4 (0.41) 8.9 (0.36)

24 (0.96) 3 (29) 38 (125) 0.01228 (12.28) 4534.2 (0.46) 9.8 (0.4)

The throwing length of water, discharge rate, area 
covered/irrigated area and application rate from 
raingun are directly proportional to the size of nozzle 
while system operated at constant pressure. In each 
set of trial to maintain the same pressure of the system, 
engine and pump rpm would be increased with larger 
size of nozzle. Rain gun installed with 18 mm nozzle 
irrigated less area as compared to the rest of other 
three nozzles with low fuel consumption, while the 
raingun equipped with 20 mm and 22 mm nozzles 
consumed moderate fuel with best application ratio of 
22 mm nozzle, on the extreme end raingun with 24 mm 
nozzle consumed high amount of fuel.

Fig. 9. Catch cans to collect and measure coefficient of 
uniformity

Water balancing

The time required in hours to irrigation the specific 

area (acres) through measured supply of water (cfs) 
at certain depth (inches) though surface irrigation was 
calculated through irrigation equation (Martin, 2006).

 …(xi)
The field data were recorded by considering the above 
irrigation equation -xi. It was calculated that to irrigate 
one acre though flood irrigation with the supply of 
0.667 cfs at 4-inch depth of water, the time required 
was 4.5 hours, in one set of irrigation. On an average, 
there were 6 sets of flood irrigations applied to potato 
crop which consumed 1360 m³ water. However, this 
smart sprinkler irrigation system consumed only 382 
m³ water to maturity of crop. In this precise irrigation 
system 72% water was saved by considering the data 
given in (Table 1).

Coefficient of Uniformity
Rain gun was operated with different pressures to 
find out the coefficient of uniformity that how uniformly 
amount of water distributed along the length of throw 
in the field. Sprinkled water was collected in cans with 
surface diameter 12.5 cm placed with equal spacing 5 
ft interval centred from raingun in a straight line. Data 
were recorded for 3 successful round of raingun under 
the condition when wind speed was under 5 m/s. The 
coefficient of uniformity calculated is given in (Table 2).

Table 2.  Volume of water collected in observational cans under 
constant pressure and computed the coefficient of 
uniformity

Box 
No.

Distance
(ft)

Volume,

        (ml)
      |  - |

1. 5 33 10.867
2. 10 34 9.867
3. 15 35 8.867
4. 20 51 7.13
5. 25 34 9.867
6. 30 44 0.13
7. 35 34 9.867
8. 40 35 8.867
9. 45 37 6.867

10. 50 45 1.13
11. 55 51 7.13
12. 60 53 9.13
13. 65 55 11.13
14. 70 58 14.13
15. 75 59 15.13

ƩXi, i=15 658 130.11
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               =  43.867,      n      = 15 

 = [1-{(Ʃ |  - |) / n }] * 100 

 = [1-{(130.11) / 15 * 43.867}] * 100

 = [1- 0.198] * 100

 = 80.2 %

The coefficient of uniformity for this system was found 
to be 80.2% under field conditions which fall under 
acceptable range 60-90% (Schwab et al., 1984). This 
means that 80.2% area received equal amount of 

water and rest was under uneven distribution. If the 
uniformity is more near to 100% then the application 
efficiency will be more which rests high output by apply 
less.

Statistical analysis

Analysis of variance given in Table 3, 4, 5 and 6 
indicates that nozzle size at same pressure had a 
significant Effect (P<0.05) on throw length of raingun, 
discharge rate, area covered and application rate 
because F-statistic > F-critical.

Table 3. Analysis of variance for throw length of rain gun
Source of 
Variation SS Df MS F P-value F crit

Significant 
at 5%

Between 
Groups

2028.167 2 1014.083 213.4912 2.61E-08 4.2565

Within 
Groups

42.75 9 4.75

Total 2070.917 11

“df: Degrees of freedom in the source, SS: Sum of squares due to the source, MS: Mean sum of squares 
due to the source, F: F-Statistic, P: P-value, F crit: F- Critical” 

Table 4.  Analysis of variance for discharge rate

Source of 
Variation SS Df MS F P-value F crit

Significant at 
5%

Between 
Groups

1031.4144 2 515.7072 232.068 1.806E-08 4.2565

Within 
Groups

20.00 9 2.22s44

Total 1051.414483 11

“df: Degrees of freedom, SS: Sum of squares, MS: Mean sum of squares, F: F-Statistical, P: P-value, 
F crit: F- Critical/table value” 

Table 5.   Analysis of variance for area covered

Source of 
Variation SS Df MS F P-value F crit

Significant at 5%
Between 
Groups

1031.41 2 515.7072 232.0680 1.806E-08 4.2565

Within 
Groups

20.00 9 2.2222

Total 1051.41 11

“df: Degrees of freedom, SS: Sum of squares, MS: Mean sum of squares, F: F-Statistical, P: P-value, 
F crit: F- Critical/table value”
Table 6.   Analysis of variance for application rate

Source of 
Variation SS Df MS F P-value F crit

Significant at 5%
Between 
Groups

679.74 2 339.87 128.4683 2.41E-07 4.2565

Within 
Groups

23.81 9 2.645556

Total 703.55 11
“df: Degrees of freedom, SS: Sum of squares, MS: Mean sum of squares, F: F-Statistical, P: P-value, 
F crit: F- Critical/table value”
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Cost analysis
The cost analysis was carried out to seek the 
economically effectiveness and durability of machine 
(RNAM CODES, 1983) by applying fixed parameters. 
The fixed parameters comprised on rates (%) devised 

by local market (RNAM CODES, 1983). The total 
operational cost for mobile sprinkler raingun in the field 
occurred was calculated by adding annual fixed cost 
and variable cost in US $/hrs and US $/ha.

Table 7.    Cost analysis of the mobile sprinkler rain gun in the form of total operational cost US $/hr and US $/ha

Fixed Parameters

Items Value

Capital / Purchase Price (P),  US $ 2000

Salvage Price (S) = @ 10% of P  200

Total life (N) 

Year 10

hrs/year 240

total hours life 2400

Interest rate (r), local market rate (%) 12

Insurance (i), local market rate (%) 2

Tax rate (t), local market rate (%) 10

Housing rate (h), local market rate (%) 1

Repair and maintenance (m), rate (%) 5

Labour wage US $ per hour (Finance deptt.) 0.74

Fuel rate (US $/L) 0.95

Field /Test Data

Field capacity (ha/hr) 0.65

Fuel consumption (L/hr) 2.5

Labour required 2
Operating Cost

Annual Fixed Cost Variable Cost

(I) Depreciation = (P-S) / N 180 Fuel cost 2.375

(II) Interest = {(P+S)/2 x (r/100)}, r @ 12% 132 Lubricating oil, 10 % F.C 0.2375

(III) Insurance = (P+S)/2 x (i/100) 22 Labour 1.48

(IV) Tax = (P) x (t/100) 200 Variable Cost, US $/hr 4.09

(V) Housing = P x (h/100) 20 Variable Cost, US $/ha 6.29

(VI) Repair = P x (m/100) 100   
(VII) Total annual Fixed cost = I+II+III+IV+V+VI 654   
Hourly fixed cost = (VII)/ (life hrs/year) 2.72   
Fixed cost, US $/ha 4.19   
Total Operating Cost, (fixed + variable) US $/hr 6.81

Total Operating Cost,                              US $/ha 10.48
Here in the above table yellow boxes represented the input values and blue box showed the final cost.

Benefit cost ratio
The benefit-cost ratio is the ratio of all benefits to the 
total cost includes fixed and variable costs (Gilpin., 
1973). BCR was calculated to find out the feasibility 
of machine, whether this machine is economically 

suitable for operation or not; If the BC ratio is greater 
than 1, it means benefits are more than cost now this 
machine is economically suitable for operation but 
if the BC-ratio is less than 1 means costs are more 
than benefits at this stage machine is not economically 
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suitable for operation. There is a one-point in-between 
on which total cost and all benefits are equal than this 
point is called break-even point.
  

BCR =   …(xii)

In this case study the BC-ratio was less than 1 because 
this mode of irrigation through mobile sprinkler rain 
gun is more economical and fruitful than conventional 
irrigation system for arid region crops. 

Pay back period
The payback period is the time in years in which this 
machine covered all expenses which occurred on it. 
The machine with single raingun is suitable for  five  
acres crop to irrigate it effectively. In flood irrigation six  
pumping hours required to irrigate one  acre with one 
cusec discharge, while through this mode of sprinkler 
irrigation only one hour required to provide the enough 
moisture by which four hours of fuel saving in each 
set of irrigation. On an average 5-6 sets of irrigations 
required for an arid region crops.

In the flood irrigation system through conventional 
means of tubewell was costed to $ 783.75 for five 
acres irrigation during course of year, while through 
this sprinkler raingun irrigation system 67 % more cost 
was saved in term of operational cost with 72% less 
water consuming.    
The payback for the mobile sprinkler rain gun was 
calculated taking in consideration of fuel (diesel) saving 
(McPeak, 2003) defined as in Eq (xii);

    …(xiii)

  =2000=3.8 years    ____
      522.5

After 3.8 years this machine would be available free of 
cost for precise irrigation to the farmer community. 

CONCLUSION

In flood irrigation, 50-55 % water losses (Irmak S. et 
al., 2011) were noted in the field due to undulations 
and field application losses. The more amount of water 
is available with less application losses to crops in new 
sprinkler irrigation system. In this system of irrigation, 
72 % water  can be saved with less operational cost 
in terms of fuel. The coefficient of uniformity is 80.2% 
with application rate of 9.8 mm/hr at 0.46 ha irrigated 
area which showed the significance amount of water 
saving up to 978 m³ over losses. In chickpea crop yield 
increased four  times per hectare with application of 
this technology in droughts. The critical cost analysis 
of this study is showed that 67% amount was saved in 
operational cost.  
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