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Studying the performance of the drip irrigation system under two
different sources of energy (solar energy and diesel fuel) for the
production of dates and citrus
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Abstract

This study was conducted in the Eastern Nile region in the Assilat
region, which is one of the southern rural areas of the governorate of East
Nile in the state of Khartoum, located in the eastern bank of the Blue
Nile, 37 km south east of the city of Khartoum, between latitudes 15:25,
15:42 between long lines S 32: 42, S 32: 25 BC, bordered to the north by
the area of the Levites and from the east by the lining. The study was
carried out in the mixed mixed farm area of cultivated area 18 acres, the
type of crops grown (mussels, orange, lemon) Source of energy (diesel,

solar) source of water well.

The main irrigation system for both farms (dates and citrus) is drip
irrigation. Drip irrigation in the citrus area was replaced by surface

irrigation, the water source of the farm is a groundwater well.

*We observe that the coefficient of uniformity in line (4) is equal to zero
due to the lower pressure in the fourth line and also confirms poor

periodic maintenance and poor design.

*The total water requirement for the farm in cubic meters per day was
157.32

While the total production per day for the irrigation system is 204m3 /
day

It is therefore clear that the production of irrigation system is sufficient to

meet the water needs of the farm in the day
With a surplus of 30%.

This surplus can be exploited in the inter-farm, or the daily working hours

are reduced



For the diesel system which saves fuel consumption.

*When calculating the coefficient of regularity of the farm of 14.3% and
compared with the coefficient of regularity required and equal to 80%, we
find that this figure is very low because the number of points blocked
final or the points of weak behavior very large and because of poor

periodic maintenance.

Clock / LE 58.5 = Solar energy
Hour / Pound 153.9 = Diesel
1.6 = (58.5/ (58.5 _ 153.9)

Thus, diesel costs 1.6 times the cost of solar energy
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A () Jganall Jalray s lamal) i AN cMAde dgaly Cpu (1) pdy Jssa
-:( CROPWAT 8.0) gwabisal ol s

Irr. Req. Eff rain ETc ETc Kc Stage Decade Month
mm/dec mm/dec mm/dec mm/day coeff
54.4 0 12.1 6.05 0.98 | Init 3 | Oct
51.9 0 51.9 5.19 0.9 | Init 1| Nov
48.7 0 48.7 4.87 0.9 | Init 2 | Nov
46 0 46 4.6 0.9 | Init 3 | Nov
43.4 0 43.4 4.34 0.9 | Init 1| Dec
40.7 0 40.7 4.07 0.9 | Init 2 | Dec
44.7 0 44.7 4.06 0.9 | Init 3 | Dec
39.9 0 39.9 3.99 0.9 | Init 11 Jan
39.6 0 39.6 3.96 0.9 | Init 2 | Jan
47.4 0 47.4 4.31 0.9 | Init 3| Jan
46.9 0 46.9 4.69 0.9 | Init 1| Feb
50.1 0 50.1 5.01 0.9 | Init 2| Feb
42 0 42 5.25 0.9 | Init 3| Feb
54.8 0 54.8 5.48 0.9 | Init 1| Mar
57.2 0 57.2 5.72 0.9 | Deve 2 | Mar
67.5 0 67.5 6.14 0.91 | Deve 3 | Mar
66 0 66 6.6 0.93 | Deve 1| Apr
70.6 0 70.6 7.06 0.95 | Mid 2 | Apr
72 0 72 7.2 0.96 | Mid 3 | Apr
73.8 0 73.8 7.38 0.96 | Mid 1| May
75.2 0 75.2 7.52 0.96 | Mid 2 | May
79 0.1 79 7.18 0.96 | Mid 3 | May
68 0.1 68.1 6.81 0.96 | Mid 1| Jun
64.9 0.2 65.1 6.51 0.96 | Mid 2| Jun
61.6 0.2 61.8 6.18 0.96 | Mid 3| Jun
58.3 0.2 58.4 5.84 0.96 | Mid 1| Jul
54.9 0.2 55.1 5.51 0.96 | Mid 2| Jul
59.3 0.3 59.6 5.42 0.96 | Mid 3| Jul
52.1 0.6 52.7 5.27 0.96 | Mid 1| Aug
50.8 0.7 51.5 5.15 0.96 | Mid 2 | Aug
59.7 0.5 60.2 5.48 0.96 | Mid 3 | Aug
58.1 0.2 58.4 5.84 0.96 | Mid 1| Sep
62.1 0 62.1 6.21 0.97 | Late 2| Sep
62.9 0 62.9 6.29 0.98 | Late 3| Sep
63.7 0 63.7 6.37 0.98 | Late 1| Oct
64.2 0 64.3 6.43 0.98 | Late 2 | Oct
54.4 0 54.4 6.05 0.98 | Late 3 | Oct
2106.9 3.4 2068 Total
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o (Isall) Jpanall Jalaag s baal) i Al cDiae dgals cpn (2) A& o
:( CROPWAT 8.0) gelival Jasl s

Irr. Req. | Effrain ETc ETc Kc Stage Decade Month
mm/dec | mm/dec | mm/dec | mm/day | coeff
39.1 0 8.7 4.34 0.7 | Init 3| Oct
40.4 0 40.4 4.04 0.7 | Init 1| Nov
37.9 0 37.9 3.79 0.7 | Init 2 | Nov
35.8 0 35.8 3.58 0.7 | Init 3 | Nov
33.7 0 33.7 3.37 0.7 | Init 1 | Dec
31.6 0 31.6 3.16 0.7 | Init 2 | Dec
34.7 0 34.7 3.16 0.7 | Deve 3 | Dec
30.9 0 30.9 3.09 0.7 | Deve 1] Jan
30.5 0 30.5 3.05 0.69 | Deve 2 | Jan
36.4 0 36.4 3.31 0.69 | Deve 3| Jan
35.9 0 35.9 3.59 0.69 | Deve 1| Feb
38.1 0 38.1 3.81 0.68 | Deve 2 | Feb
31.8 0 31.8 3.98 0.68 | Deve 3| Feb
41.4 0 41.4 4.14 0.68 | Deve 1| Mar
42.9 0 42.9 4.29 0.68 | Deve 2 | Mar
49.6 0 49.6 451 0.67 | Mid 3 | Mar
47.5 0 47.5 4.75 0.67 | Mid 1| Apr
49.8 0 49.8 4.98 0.67 | Mid 2 | Apr
50.6 0 50.6 5.06 0.67 | Mid 3| Apr
51.8 0 51.8 5.18 0.67 | Mid 1| May
52.8 0 52.8 5.28 0.67 | Mid 2 | May
55.5 0.1 55.5 5.05 0.67 | Mid 3 | May
47.8 0.1 47.9 4.79 0.67 | Mid 1| Jun
45.6 0.2 45.8 4.58 0.67 | Mid 2 | Jun
43.2 0.2 43.4 4.34 0.67 | Mid 3| Jun
40.9 0.2 41.1 4.11 0.67 | Mid 1| Jul
38.5 0.2 38.7 3.87 0.67 | Mid 2 | Jul
42.4 0.3 42.8 3.89 0.69 | Late 3| Jul
38.1 0.6 38.7 3.87 0.7 | Late 1| Aug
37.1 0.7 37.8 3.78 0.7 | Late 2 | Aug
43.7 0.5 44.2 4.02 0.7 | Late 3 | Aug
42.6 0.2 42.8 4.28 0.7 | Late 1| Sep
45 0 45 4.5 0.7 | Late 2 | Sep
45.1 0 45.2 4.52 0.7 | Late 3| Sep
45.7 0 45.8 4.58 0.7 | Late 1| Oct
46.1 0 46.2 4.62 0.7 | Late 2 | Oct
39.1 0 39.1 4.34 0.7 | Late 3| Oct
1540 3.4 1513 Total
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