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Planning irrigation systems

Tables KS10-1, KS10-2, and KS10-3 should be used to
determine if the flow rate of the water supply is
adequate to meet peak crop consumptive use. This will
help the landowner determine acreage that can be
irrigated with the available water supplies. The
landowner may want to alter their cropping pattern to
more effectively utilize water supplies available. For
instance, planting the entire acreage to corn would
require a peak water use in July and August. Planting
part of this acreage to winter wheat would move the
peak use time on that acreage to the spring months.
Normally, there would be a larger water supply
available in the spring with a surface water source. In
any case, the peak use in July and August would be
reduced.

Another alternative would be to plant a crop (such as
sorghum) with lower water requirements on part of the
acreage.

Another alternative would be to use a limited irrigation
approach. Using the information in this Kansas section
for when to apply irrigation water when limited
supplies are available will help to maximize production
with a limited water supply.

These alternatives need to be evaluated in light of
current market conditions. The objective is to
maximize economic returns for the landowner--not
necessarily to maximize crop production.

Planning computation - Use Tables KS10-1,
KS10-2, and KS10-3 to obtain values for peak
consumptive use based on irrigation efficiency.

Example

A landowner has a well that produces 1000 gallons per
minute (gpm). The peak consumptive use of the crop is
0.15 inch/day. How many acres can be irrigated with a
50 percent irrigation efficiency irrigating 12 hours per
day? From the appropriate table (Table KS10-1), find
11.3 gpm/acre needed.

1000 gpm / 11.3 gpm/acre = 89 acres can be
irrigated

How many acres can be irrigated with 65 percent
efficiency? From the appropriate table, find 8.7
gpm/acre.

1000 gpm / 8.7 gpm/acre = 115 acres can be
irrigated

To use a different number of hours irrigation time, the
formula must be used.
Example
50 percent efficiency is desired for 15 hours operating
time per day.
Q= (453) x (d) x (A) = (453) x (0.15in.) x (1.0 ac.)
() x (E) (15hr.) x (0.50)
= 9.0 gpm/acre

Where: d = Net application depth in inches
A = Acres
T = Time in hours
E = Irrigation efficiency of the system

—_Netirrigation
Gross application
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Table KS10-1  Requirements to Meet Peak Consumptive Use Irrigating 12 hours/day (gallons per minute [gpm]/acre) ¥

Irrigation Consumptive Use (inches/day)

Efficiency | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.24 | 0.25 | 0.26 | 0.27
30% 18.9 | 20.1 | 214 | 22.7 | 239 | 25.2 | 26.4 | 27.7 | 28.9 | 30.2 | 31.5 | 32.7 | 34.0
40% 142 | 151 | 16.0 | 17.0 | 17.9 | 189 | 19.8 | 20.8 | 21.7 | 22.7 | 23.6 | 245 | 255
50% 113 | 121 | 128 | 136 | 143 | 151 | 159 | 16.6 | 17.4 | 18.1 | 18.9 | 19.6 | 20.4
60% 94 | 10.1 | 107 | 11.3 | 12.0 | 12.6 | 13.2 | 13.8 | 145 | 151 | 15.7 | 16.4 | 17.0
65% 87 | 93 | 99 | 105 | 11.0 | 11.6 | 12.2 | 12.8 | 13.4 | 139 | 145 | 151 | 15.7
70% 81 | 86 | 92 | 9.7 | 10.2 | 108 | 11.3 | 11.9 | 12.4 | 12.9 | 135 | 14.0 | 14.6
75% 76 | 81 | 86 | 91 | 96 | 101 | 106 | 11.1 | 116 | 12.1 | 12.6 | 13.1 | 13.6
80% 71 | 76 | 80 | 85 | 90 | 9.4 | 99 | 104 | 109 | 11.3 | 11.8 | 12.3 | 12.7
85% 67 | 71 | 76 | 80 | 84 | 89 | 93 | 9.8 | 10.2 | 10.7 | 11.1 | 115 | 12.0
90% 63 | 67 | 71 | 76 | 80 | 84 | 88 | 92 | 9.6 | 10.1 | 105 | 109 | 11.3
95% 40 | 64 | 68 | 72 | 76 | 79 | 83 | 87 | 91 | 95 | 99 | 10.3 | 10.7

Irrigation Consumptive Use (inches/day)

Efficiency [ 028 [ 0.29 [ 0.30 [ 031 [ 032 [ 033 [ 0.34 [ 0.35 [ 0.36 [ 0.37 [ 0.38 | 0.39 | 0.40

30% 352 | 365 | 37.8 | 39.0 | 40.3 | 415 | 428 | 440 | 453 | 46.6 | 47.8 | 49.1 | 50.3
40% 264 | 274 | 283 | 293 | 30.2 | 31.1 | 32.1 | 33.0 | 340 | 349 | 359 | 36.8 | 37.8
50% 21.1 | 219 | 22.7 | 234 | 242 | 249 | 25.7 | 264 | 27.2 | 279 | 28.7 | 29.4 | 30.2
60% 176 | 182 | 189 | 195 | 20.1 | 20.8 | 21.4 | 22.0 | 22.7 | 233 | 239 | 245 | 25.2
65% 16.3 | 16.8 | 17.4 | 180 | 186 | 19.2 | 19.7 | 20.3 | 20.9 | 215 | 22.1 | 22.7 | 23.2
70% 151 | 156 | 16.2 | 16.7 | 173 | 178 | 183 | 189 | 19.4 | 20.0 | 205 | 21.0 | 21.6
75% 141 | 146 | 151 | 156 | 161 | 166 | 17.1 | 176 | 18.1 | 186 | 19.1 | 19.6 | 20.1
80% 132 | 137 | 142 | 146 | 151 | 156 | 16.0 | 165 | 17.0 | 175 | 179 | 184 | 189
85% 124 | 129 | 133 | 138 | 142 | 147 | 151 | 155 | 16.0 | 164 | 169 | 173 | 17.8
90% 117 | 122 | 126 | 130 | 134 | 138 | 143 | 147 | 151 | 155 | 159 | 164 | 16.8
95% 111 | 115 | 119 | 123 | 127 | 131 | 135 | 139 | 143 | 147 | 151 | 155 | 159

UThis table is based on the formula @ = (453) x (d) X (A)
(t) x (E)
Where: Q = Gallons per minute irrigation flow rate
453 = Conversion factor
d = Net application depth in inches
A = Acres
t = Time in hours

E = Irrigation efficiency of the system = __netirrigation
gross application
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Table KS10-2  Requirements to Meet Peak Consumptive Use Irrigating 18 hours/day (gpm/acre)

Irrigation Consumptive Use (inches/day)

Efficiency | 0.15 | 0.16 | 0.17 | 0.18 | 0.19 | 0.20 | 0.21 | 0.22 | 0.23 | 0.24 | 0.25 | 0.26 | 0.27
30% 126 | 134 | 143 | 151 | 159 | 168 | 176 | 185 | 19.3 | 20.1 | 21.0 | 21.8 | 22.7
40% 94 | 101 | 107 | 11.3 | 120 | 12,6 | 132 | 138 | 145 | 151 | 15.7 | 16.4 | 17.0
50% 7.6 8.1 8.6 9.1 96 | 101 | 106 | 11.1 | 116 | 121 | 126 | 13.1 | 136
60% 6.3 6.7 7.1 7.6 8.0 8.4 8.8 9.2 96 | 101 | 105 | 109 | 11.3
65% 5.8 6.2 6.6 7.0 7.4 7.7 8.1 8.5 8.9 9.3 9.7 | 101 | 105
70% 5.4 5.8 6.1 6.5 6.8 7.2 7.6 7.9 8.3 8.6 9.0 9.3 9.7
75% 5.0 5.4 5.7 6.0 6.4 6.7 7.0 7.4 7.7 8.1 8.4 8.7 9.1
80% 4.7 5.0 5.3 5.7 6.0 6.3 6.6 6.9 7.2 7.6 7.9 8.2 8.5
85% 44 | 4.7 5.0 5.3 5.6 5.9 6.2 6.5 6.8 7.1 7.4 7.7 8.0
90% 4.2 45 | 4.8 5.0 5.3 5.6 5.9 6.2 6.4 6.7 7.0 7.3 7.6
95% 4.0 4.2 45 4.8 5.0 5.3 5.6 5.8 6.1 6.4 6.6 6.9 7.2

Irrigation Consumptive Use (inches/day)

Efficiency [ 028 [ 029 [ 030 [ 0.31 [ 032 [ 033 [ 034 [ 035 | 0.36 | 0.37 [ 0.38 | 0.39 [ 0.40

30% 235 | 243 | 252 | 26.0 | 26.8 | 27.7 | 285 | 294 | 30.2 | 31.0 | 319 | 32.7 | 33.6

40% 176 | 182 | 189 | 195 | 20.1 | 208 | 21.4 | 22.0 | 22.7 | 233 | 239 | 245 | 25.2

50% 141 | 146 | 151 | 156 | 161 | 166 | 17.1 | 176 | 181 | 186 | 19.1 | 196 | 20.1

60% 11.7 | 122 | 126 | 13.0 | 134 | 138 | 143 | 147 | 151 | 155 | 159 | 164 | 16.8

65% 10.8 | 11.2 | 116 | 120 | 124 | 128 | 13.2 | 13.6 | 139 | 143 | 147 | 151 | 155

70% 10.1 | 104 | 108 | 111 | 115 | 119 | 122 | 126 | 129 | 133 | 13.7 | 140 | 144

75% 9.4 9.7 | 101 | 104 | 10.7 | 11.1 | 114 | 117 | 121 | 124 | 128 | 131 | 134
80% 8.8 9.1 9.4 98 | 101 | 104 | 10.7 | 11.0 | 11.3 | 116 | 12.0 | 123 | 126
85% 8.3 8.6 8.9 9.2 9.5 98 | 101 | 104 | 10.7 | 11.0 | 11.3 | 115 | 11.8
90% 7.8 8.1 8.4 8.7 8.9 9.2 9.5 98 | 101 | 10.3 | 106 | 109 | 11.2
95% 7.4 7.7 7.9 8.2 8.5 8.7 9.0 9.3 9.5 9.8 | 10.1 | 10.3 | 10.6

UThis table is based on the formula Q= (453) x (d) x (A)
(t) x (E)
Where: Q = Gallons per minute irrigation flow rate
453 = Conversion factor
d = Net application depth in inches
A = Acres
t = Time in hours o
E = Irrigation efficiency of the system = __Netirrigation
gross application
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Table KS10-3  Requirements to Meet Peak Consumptive Use Irrigating 24 hours/day (gpm/acre)

Irrigation Consumptive Use (inches/day)

Efficiency [ 015 [ 016 [ 017 [ 018 [ 019 [ 020 [ 021 [ 0.22 [ 0.23 [ 0.24 [ 0.25 | 0.26 | 0.27
30% 94 | 101 | 10.7 | 11.3 | 120 | 126 | 13.2 | 138 | 145 | 151 | 157 | 164 | 170
40% 7.1 7.6 8.0 8.5 9.0 9.4 9.9 104 | 109 | 11.3 | 11.8 | 12.3 | 12.7
50% 5.7 6.0 6.4 6.8 7.2 7.6 7.9 8.3 8.7 9.1 9.4 9.8 | 10.2
60% 4.7 5.0 5.3 5.7 6.0 6.3 6.6 6.9 7.2 7.6 7.9 8.2 8.5
65% 4.4 4.6 4.9 5.2 55 5.8 6.1 6.4 6.7 7.0 7.3 7.6 7.8
70% 4.0 4.3 4.6 4.9 51 5.4 5.7 5.9 6.2 6.5 6.7 7.0 7.3
75% 3.8 4.0 4.3 4.5 4.8 5.0 5.3 55 5.8 6.0 6.3 6.5 6.8
80% 35 3.8 4.0 4.2 4,5 4.7 5.0 52 5.4 5.7 5.9 6.1 6.4
85% 3.3 3.6 3.8 4.0 4.2 4.4 4.7 4.9 5.1 53 5.6 5.8 6.0
90% 3.1 34 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 55 5.7
95% 4.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4

Irrigation Consumptive Use (inches/day)

Efficiency [ 028 [ 029 [ 030 [ 031 [032[033]034]035][036]037]038]039] 040
30% 176 | 182 | 189 | 195 | 20.1 | 208 | 214 | 220 | 22.7 | 23.3 | 23.9 | 245 | 25.2
40% 132 | 13.7 | 142 | 146 | 151 | 156 | 160 | 165 | 17.0 | 175 | 179 | 184 | 18.9
50% 106 | 109 | 11.3 | 11.7 | 121 | 125 | 128 | 13.2 | 13.6 | 14.0 | 143 | 147 | 151
60% 8.8 9.1 9.4 9.8 10.1 | 104 | 10.7 | 11.0 | 11.3 | 116 | 120 | 123 | 12.6
65% 8.1 8.4 8.7 9.0 9.3 9.6 9.9 10.2 | 105 | 10.7 | 11.0 | 11.3 | 116
70% 7.6 7.8 8.1 8.4 8.6 8.9 9.2 9.4 9.7 10.0 | 10.2 | 105 | 10.8
75% 7.0 7.3 7.6 7.8 8.1 8.3 8.6 8.8 9.1 9.3 9.6 9.8 10.1
80% 6.6 6.8 7.1 7.3 7.6 7.8 8.0 8.3 8.5 8.7 9.0 9.2 9.4
85% 6.2 6.4 6.7 6.9 7.1 7.3 7.6 7.8 8.0 8.2 8.4 8.7 8.9
90% 5.9 6.1 6.3 6.5 6.7 6.9 7.1 7.3 7.6 7.8 8.0 8.2 8.4
95% 5.6 5.8 6.0 6.2 6.4 6.6 6.8 7.0 7.2 7.4 7.6 7.7 7.9

UThis table is based on the formula Q= (453) x (d) x (A)
(t) x (E)

Where: Q = Gallons per minute irrigation flow rate

453 = Conversion factor

d = Net application depth in inches

A = Acres

t = Time in hours o

E = Irrigation efficiency of the system = __Netirrigation

gross application
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