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Question ONE {Compulsory (25 marks)}

a) Briefly explain the following terms used in irrigation
i. Available moisture
ii. Crop water requirement

iii. Irrigation water requirements ’ (3 marks)
b) Briefly explain the following terms used in furrow irrigation system
i. Intake opportunity time
ii. Advance stream
iii. Cut back stream (3 marks)
c) Explain the functions of the following irrigation structures: (5 marks)
i Weir
ii. Canal head regular
iii. Scouring sluice
iv. Guide wall
V. Apron
d) Briefly explain the design factors/criteria for basin irrigation system. (6 marks)

e) A stream of 135 litres per second was diverted from a canal and 100 litres per second were
delivered to the field. An area of 1.6 hectares was irrigated in 8 hours. The effective depth
of root zone was 1.8cm. The run-off in the field was 432 m3. The depth of water
penetration varied linearly from 1.8m at the head end of the field to 1.2m at the tail end.
The available moisture holding capacity of the soil is 20cm/m depth of soil. Irrigation was
started at moisture extraction level of 50% of the available moisture. Determine:

i. The conveyance efficiency (2 marks)

ii. The water application efficiency (2 marks)

iii. The water storage efficiency (2marks)

iv. The water distribution efficiency (2 marks)
Question TWO (15 marks)

a) An area of 20 hectares is to be irrigated by a pump working for 12 hours a day. The
available moisture holding capacity of soil is 16cm/m and the depth of root zone is 1m.
Irrigation is to be done when 50% of available moisture in the root zone is depleted. Water
application efficiency is 70%. Peak rate of moisture use by crops is 4mm. losses in water
conveyance are negligible. Determine:

i. Net depth of water application (2 marks)
ii. Irrigation period (2 marks)
,.... lii. Depth of water pumped per application (2 mark).... .
' iv. .The required capacity of the irrigation system in hectare-cm/day (1 mark) ... -
v. The required capacity of the irrigation system in litres/second (1 mark)

b) Determine the required capacity of a sprinkler system to apply water at the rate of 1.25
cm/hr. Two 186 metres long sprinkler lines and sixteen sprinklers spaced at 12m interval
on each line are required. The spacing between lines is 18m

(2 marks)

¢) Allowing 1 hour for moving each of 186m sprinkler line describe in (a) above:

i. How many hours would be required to apply Scm irrigation to a square field of 16
hectares? (2 marks)
ii. How many days are required assuming 10 hours/day? (2 marks)
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Question THREE (1S5 marks)
a) A pump discharges water at the rate of 11m3 per hour and works for 8 hours per day.

Estimate the area commanded by the pump if the average depth of irrigation is 8cm and
irrigation interval is 15 days. (5 marks)
b) The following data were obtained in determining the soil moisture content at successive
depths in the root zone prior to applying irrigation water:
Depth of sampling (cm) Weight of moist soil (g)  Weight of dry soil (g)

0-25 134.60 126.82
25-50 136.28 127.95
50-75 122.95 115.32
75 - 100 110.92 102.64

The average bulk density of the soil in the root zone was 1.50 g/cm?. The available moisture
holding capacity of the soil was 17.8 cm/m. Determine:
i.  The moisture content (% db) at the different depths in the root zone (4 marks)
ii.  The total moisture content (depth) in the root zone at the time of irrigation _
(4 marks)
iii.  The net depth of water to be applied to bring the moisture content to field capacity
(1 mark)
iv.  The gross irrigation requirement at an estimated field irrigation efficiency of 70%
(1 mark)

Question FOUR (15 marks)
a) Highlight FOUR advantages and TWO disadvantages of drip irrigation system in its
operations (3 marks)
b) Furrows of length 90m and spaced 75cm apart are irrigated by and initial stream of 2 litres
per second. The initial stream reached the lower end of the field in S0minutes. The size on
stream was reduced to 0.5 litres per second. The cut back stream continued for 1 hour.
Determine the depth of irrigation (6 marks) -
c¢) An irrigation stream of 27 litres per second is diverted to a border check basin of size 12m
by 10m. The water holding capacity of the soil is 14%. The average soil moisture content
in the crop root zone prior to applying water is 6.5%. The average depth of crop root zone
is 1.2m. The specific gravity of root zone soil is 1.5. Determine:
i. The net irrigation requirement (2 marks)
ii. Total volume of water required in check basin (2 marks)
iii. Required duration of irrigation to replenish the root zone moisture (2 mark)

Question FIVE (15 marks)

a) Discuss factors that may aid in selection of a given irrigation method (8 marks)

b) Given the data below, determine spacing, L between drains, by: _
i. Trial and Error method (4 marks)’
ii. Nomographs method (3 marks)

D =2m, K> = 1m/day, K = 0.5m/day, q = 0.005m/day, r =0.10m and h = 0.6m
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APPENDIX B

d-VALUES HOOGHOUDT (1940)

| & (@)

o 0.71 0.93 .14 1,53 1,89 2.24 2,58 2.91 3.24 3.56 3.88

r=010m
L-+35m 75 10 1s"z9 25 30 35 40 45 50 L~ S0 75 100 150 200 250
D i D
0.5m0,47 048 0.49 0.49 049 0.50 0:50 —————+ 0.5 m0.50 . >
0.75 0.60 0.65 0.69 0.71 0.73 0.74 0.75 0.75 0.75 0.76 076 1 0.96 0.97 0.98 0.99 0.99 0.99
1.00 0.67 0.75 0.80 0.86 0.89 0.91 0.93 0.94 0.96 0.96 096 2 1.72 1,30 1.85 1.90 1.92 1,94
| 1.250.70 0.82 0.89 1.00 1.05 1.09 1.12 113 1.14 114 1.I5 3 2.29 249 2.60 2,72 2.79 2.83
150 0.38 0.97 1.11 1.19 1.25 1.28 1.31 1.34 1.35 1.36 4 271 3.04 3.24 3.46 3.58 3.66
1.75 091 1,02 1.20 1.30 1.39 145 149 1.52 155 1.57 5 3.02 3.49 3.78 4.12 4.3 4.43
2.00 108 1.28 141 1.5 1.57 1.62 1.66 1.70 1.72 6 3.23 3.85 4.23 4.70 4.97 5.15
2.25 113 1.34 1.50 1.69 1.69 1.76 1.81 1.84 1.86 7 3.43 4.14 4.62 5.22 5.57 5.81
2.50 1.38 1.57 1.69 1.79 1.87 1.94 1.99 202 8 3.56 4.38 4,95 5.68 6.13 6.43
2.75 "1.42 1.63 176 1.88 1.98 2.05 212 2.18 9 3.66 4.57 5.23 6.09 6.63 7.00
3.00 1.45 1,67 1.83 .97 2.08 2.16 2.23 229 10 3.74 4.74 5.47 6.45 7.09 7.53
| 3.25 148 1.71 1.88 2,04 2,16 2.26 2.35 2.42 12,5 502 5.92 7.20 8.06 8.68
3.50 1.50 1.75 1,93 2,11 2.24 2,35 245 2.54 15 $.20 6.25 7.77 8.84 9.64
3.75 1.52 1.78 1.97 2,17 231 2.44 254 2.64 §7.5 5.30 6.44 820 9.47 10.4
4.00 18] 2,02 2.22 237 2.5) 2.62 271 20 " 6.60 8.54 9.97 11.1
4.50 1.85 2,08 2.31 2.50 2.63 2.76 2.87 25 6.79 8,99 10,7 12.1
5.00 1.88 2.15 2.38 2.58 2.75 2.89 3.02 30 9.27 11.3 12,9
5.50 2,20 2.43 2,65 2.84 3.00 3.15 3§ 9.44 11.6 13.4
6.00 2.48 2,70 2.92 2.09 3.26 ‘40 11.8 13.8
2.00 ) 2,54 2.8) 3.03 3.24°343 45 ° 12.0 13.8
800 . 2.57 2.85 3.13 3.35 3.56 50, 12.1 143
9.00 J 1 2.89 318343366 60 | | 4 146
10.00 N 4+ 323348 3.74 oo 3.88 538 6.82 9.55 122 14.7
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Example:h w 0.5 MG = 7 mm per day: %’-‘
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OF DRAIN SPACINGS

International Instivute for Land Reclamation and Improvemen, Wageningen, The Netherlands, 1965
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