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34.6 
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Getting more out of 
Irrigation 

 
 

 
•Uniform application of water 
•Preventing Irrigation Runoff 
•Water Supply- Quantity  
•Water Supply - Quality Factors 
•Scheduling – water the crop when it needs it 
•Fertigation-Chemigation 
 



Irrigation System Uniformity  
 

 
 

An 1” application should be 1” everywhere in the irrigated field 
 
•10% or less deviation from the average is ideal. 
•Over applied area will likely be over applied each  
   application 
•Under applied areas will likely be under applied each  
   application 
 
A 30% deviation on a field in an 8” irrigation application year will 
have areas receiving as little as 5.6” and as great as 10.4” 
 
 
Repair all visible system leaks and problems first.  



 
Irrigator trainings  
• Crop consultants 
• CD 
• Farmers 

 
 

Irrigation System Uniformity Evaluation 
• Identify performance below 85% uniform 
• Create a list of needed repairs / improvements 
• Determine actual application 
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Greatest improvement needed 
• End gun stop adjustment 

 
• Water supply over or under design 

 
• End gun orifice, too little or too much 

 
• Wrong sprinkler or tip  

 
• Leaks, plugs and no turn sprinklers 



Water supply over or under design 
 

supply over design yield tail up, supply under design yield tail down 
 

Example of Water supply under volume for sprinkler design 
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Most system apply within 85% of the 
expected application 



Measure flow at desired pressure 
prior to ordering sprinkler package  

Poor performance: 
 
Ask dealer to 
measure flow at 
peak water use 
season and 
compare to design 
parameters. 





Preventing Irrigation Runoff 
 (comparing irrigation application rate to soil 

infiltration rate) 
 

 
 
 
 
 

Sprinkler package or nozzle selection along 
with pressure dictates water application rate . 
 
Factors that increase runoff : 
 

•Small Wetted area or throw of sprinkler 
•Low Pressure  
•Larger applications volumes 
•Soil compaction 
•Heavy soils 
•Slope 
•Row hilling 
 



Instantaneous 
application 

rate 
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3 days / circle @ 1” 
3 days = 4320 min. 
 
8290’ / 4320 min.=  
= 1.92’/minute 
 
20’ ft. wetted area= 
= 1” / 10.4 Minutes 
 
40’ ft. wetted area= 
= 1” / 20.8 Minutes 



Quality Factors 

• Foreign material – clogs pumps, screen and nozzles- 
sand, algae, aquatic plants and fish/frogs 

• Salt – salinity (western problem) 
• Calcium – and other elements that deposit in pipes 
• Disease agents – manure effluent, waste treatment 

facilities,  
• warm surface water- major vegetable production 

limitations 
• Aquatic weed treatment-lake algae milfoil treatment  

 



Crop Water use curve
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From Minnesota Extension bulletin “Irrigation Scheduling”, assuming temperature 80-89 



1. Irrigation Runoff 
 (comparing irrigation application rate 
to soil infiltration rate) 0 -30 % loss 

3. Evaporative loss to the air 
•Minimal loss in our humid area 
•0 – 6% 
•Estimated  4-6% loss in Nebraska 
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2. Lack of system uniformity 
• 5-35% loss in effectiveness Three factor 

reducing effective 
water application 



Quantity Needed 

• Maximum water use for most crops  is .27 - .32 
in./day 
 

• 3 gal/minute/acre pump capacity = 1”/week 
 

• 5 gal/minute/acre pump capacity = .25 in./day 
 

• 7 gal/minute/acre pump capacity =.33 in./day, 
1”every 3 days 
 

• 500 gal/minute pump can provide 1” every 4 days 
on 100 acres 
 



 

Can you Irrigate every 
hour you want ? 



Irrigation Scheduling 
• Method to determine the appropriate amount of 

water to be applied to a crop at the correct time 
to achieve healthy plants and conserve water 
 

• Can measure soil moisture 
Or 
• estimate evapotranspiration (ET) using weather 

data 
 
Potential ET measured by weighing lysimeter 

 



Determining irrigation 
requirements 

• The plant water requirement includes the 
water lost by evaporation into the 
atmosphere from the soil and soil surface 
 

• and by transpiration, which is the amount 
of water used by the plant.  
 

• The combination of these is 
evapotranspiration (ET). 
 



  

  



    

  



  

  



    Weeks from Emergence 
    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Max 
Temp Eto 0.25 0.25 0.25 0.38 0.57 0.75 0.94 1.12 1.2 1.2 1.2 1.2 1.1 0.86 0.62 0.41 0.63 
50 - 59 0.07 0.02 0.02 0.02 0.03 0.04 0.05 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.06 0.04 0.03 0.04 
60 - 69 0.12 0.03 0.03 0.03 0.05 0.07 0.09 0.11 0.13 0.14 0.14 0.14 0.14 0.13 0.10 0.07 0.05 0.08 
70 - 79 0.15 0.04 0.04 0.04 0.06 0.09 0.11 0.14 0.17 0.18 0.18 0.18 0.18 0.17 0.13 0.09 0.06 0.09 
80 - 89 0.17 0.04 0.04 0.04 0.06 0.10 0.13 0.16 0.19 0.20 0.20 0.20 0.20 0.19 0.15 0.11 0.07 0.11 

90 + 0.21 0.05 0.05 0.05 0.08 0.12 0.16 0.20 0.24 0.25 0.25 0.25 0.25 0.23 0.18 0.13 0.09 0.13 

Minnesota Data 

Michigan Data 

  

  



Think of your soil as a bank 

Intake rate: 
Water applied faster than 
the soil intake rate is lost. 

Deletion: 
Plants can pull out 
only 30 - 60% of the 
water 

Water holding capacity: 
The soil (bank) can hold 
only a given volume of 
water before it allows it 
to pass lower down. 

Rooting depth: 
The plant can only get 
water to the depth of 
it’s roots. 

Soil type : 
Heavier soil can hold 
more water / foot of 
depth than light soils 

Water lost from the bottom of the profile can wash out (leach) 
water soluble nutrients and pesticides. 



Soil Name Depth 
Inches 

Available 
water 
holding 
capacity 
 

Average 
Available 
water 
holding 
capacity 

Ave. Available 
water holding 
capacity  
( 24 in.) 

Ave. Available 
water holding 
capacity  
( 36 in.) 

Gilford 0 – 10 
10 –24 
24 - 60 
 

0.16 – 0.18 
0.12 – 0.14 
0.05 – 0.08 
 

0.17 
0.13 
0.07  

10” x 0.17 = 1.70 
14” x 0.13 = 1.82 
----------------------- 
                  = 3.52 

10” x 0.17 = 1.70 
14” x 0.13 = 1.82 
12” x 0.07 = 0.84 
  ----------------------- 
                  = 4.36 

Sebewa 0 – 11 
11 – 30 
30 - 60 
 

0.12 – 0.20 
0.15 – 0.19 
0.02 – 0.04 
 

0.16 
0.17 
0.03 
 

11” x 0.16  = 1.76 
13” x 0.17  = 2.21 
----------------------- 
                 = 3.97 

11” x 0.16  = 1.76 
13” x 0.17  = 2.21 
12” x 0.03  = 0.36 
----------------------- 
                 = 4.33 

Calculating Water Holding Capacity 

Data from “Soil survey of Fulton County Indiana” 



Irrigation Scheduling  
Checkbook Method 



Rain Gauges and data 

• Basic unit – 2 inch 
opening 

• Cost less than $10 
• One rain gauge for 

each 80 acres. 
• Recording rain gauge 

cost $50 - $100 
 

http://www.cocorahs.org/state.aspx?state=in 
 

http://www.cocorahs.org/state.aspx?state=in


    Weeks from Emergence 
    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Max 
Temp Eto 0.25 0.25 0.25 0.38 0.57 0.75 0.94 1.12 1.2 1.2 1.2 1.2 1.1 0.86 0.62 0.41 0.63 
50 - 59 0.07 0.02 0.02 0.02 0.03 0.04 0.05 0.07 0.08 0.08 0.08 0.08 0.08 0.08 0.06 0.04 0.03 0.04 
60 - 69 0.12 0.03 0.03 0.03 0.05 0.07 0.09 0.11 0.13 0.14 0.14 0.14 0.14 0.13 0.10 0.07 0.05 0.08 
70 - 79 0.15 0.04 0.04 0.04 0.06 0.09 0.11 0.14 0.17 0.18 0.18 0.18 0.18 0.17 0.13 0.09 0.06 0.09 
80 - 89 0.17 0.04 0.04 0.04 0.06 0.10 0.13 0.16 0.19 0.20 0.20 0.20 0.20 0.19 0.15 0.11 0.07 0.11 

90 + 0.21 0.05 0.05 0.05 0.08 0.12 0.16 0.20 0.24 0.25 0.25 0.25 0.25 0.23 0.18 0.13 0.09 0.13 







www.agry.purdue.edu/irrigation/IrrDown.htm 
 

http://www.agry.purdue.edu/irrigation/IrrDown.htm






Irrigation Scheduling  
Checkbook 
Challenges 

Errors will accumulate over time -Weekly 
ground truthing needed 
 
Rainfall variability is more than often 
considered 
 
Only "effective” rainfall and irrigation should 
be considered - Only water entering root zone 
uniformly is "effective”  
 
Corn crop mature in program by calendar, not heat 

??  Soil Moisture ?? 



Methods to Estimate Soil Moisture 

• Feel and Appearance 
 

• Electrical resistance – electrodes on 
blocks in soil  
 

• Tensiometers – measures soil 
moisture tension 
 
 



 



Monitoring soil wetted front -12 hrs. after irrigation 

½” into dry soil ½” into moist soil 1” into dry soil 1” into moist soil 

If your 1” application did not go down as far as it did last week ???  
                      - your irrigation is not keeping up. 



Scheduling  
by comparison 

Irrigated portion of field should 
look better than the dry 
corners/area 
 
Over water observation area 
should not look significantly 
better than the adjacent irrigated 
portion of field. 
 
Probe and compare: 
• Dry corners 
• Over irrigated  
• Normal irrigated field 

• Soaker hose attached at pivot point 
• 100% higher output sprinkler 



Assure the best  
plant stand 

possible  

• Irrigate, if necessary, to make sure to 
get maximum germination and uniform 
emergence. 

• ½ inch in most irrigated soil within five 
days of planting. 

• Maintain a moist surface,0.10” to 0.20” 
applications, till spike. 

• Are you ready to irrigate the day you 
plant? 
 



Using irrigation to get the most 
from pesticides and nutrients 

Timely application of irrigation water: 
• Improves incorporation of herbicides.  
• Improves activation of herbicides.  
• Improves activation/reactivation of 

insecticides. 
 

• Reduces nitrogen volatilization. 
• Maximizes yield to utilize the resources. 

 



Chemigation – Application of pesticide via 
irrigation water. 

Fertigation – Application of fertilizer via 
irrigation water. 

 



The quantity of N taken up by the 
crop or subject to loss from a single 
N application (A) or split N 
applications (B) (Adapted from 
Doerge et al., 1991). 



Example N plan : 
200 bu/acre irrigated commercial corn 

Expected yield goal 200 bu/acre resulting in 220 lb. N recommendation 
 

    35 lbs. in starter at planting 
 135 lbs. as sidedress 
   50 lbs fertigation, 2 week prior to tassel 

50 lbs. in starter at planting 
75 lbs. sidedress or fertigation, knee high  
75 lbs. fertigation, 2 week prior to tassel 
20 lbs. fertigation, at tassel 
 

50 lbs. in starter at planting 
70 lbs. sidedress or fertigation, knee high 
50 lbs. fertigation, waste high 
50 lbs. fertigation, 2 week prior to tassel 
 

 50 lbs. in starter at planting 
 70 lbs. as sidedress 
100 lbs fertigation, 2 week prior to tassel 



Chemigation Valve Requirements 

Indiana and Michigan have specific 
chemigation valve requirements for public 
water supply connections but not for 
private water supplies. (RPZ valve) 

Both Indiana and Michigan  
require adequate protection 
of water supply in law or 
well code. 

            (Chemigation Valve) 

Flow direction 



Are appropriate backflow prevention devices 
in place and properly maintained if 
fertigation or chemigation is used? 

2.9 Irrigation Management Practices 

Backflow prevention safety 
devices are used and properly 
maintained if fertigation or 
chemigation are used.  
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