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Irrigation Scheduling
 Process of maintaining an optimum water balance in 

the soil profile for crop growth and production

 Irrigation decisions are based on an accounting 
method on the water content in the soil



Reasons for Irrigation
 Crop Growth and Development

 Meeting the daily water use requirements
 Crop Establishment

 Transplants need water in excess of normal crop water 
use

 Frost Protection
 Sometimes requires more than one type – overhead for 

frost protection along with drip irrigation.
 Chemigation / Fertigation
 Herbicide Activation
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Irrigation Scheduling
 Levels of Accounting

 0 – Guessing (irrigate whenever)
 1 – Using the “feel and see” method
 2 – Using systematic irrigation (ex: ¾” every 4th day)
 3 – Using a soil moisture measuring tool to start irrigation
 4 – Using a soil moisture measuring tool to schedule 

irrigation and apply amounts based on a budgeting procedure
 5 – Adjusting irrigation to plant water use, using a dynamic 

water balance based on budgeting procedure and plant stage 
and growth, together with a soil water moisture measuring 
tool.
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Plant Growth and Water Use
 Fundamentally crops use water to facilitate cell growth, 

maintain turgor pressure, and for cooling.
 Crop water use is driven by the evaporative demand of the 

atmosphere.
 Function of temperature, solar radiation, wind, relative 

humidity.
 Example, a fully developed corn crop in Michigan can use 

as high as 0.35 inches per day.  (~9,500 gallons / acre)
 Generally, optimum crop growth and health occurs when 

the soil moisture content is held between 50 – 80% of the 
“plant available water”



Estimating Plant Water Use
 Crop water use  = Evapotranspiration (ET).
 A “potential reference ET (PET)” can be calculated 

based on weather conditions.
 The standard method – Penman – Monteith.

 Based on temperature, solar, humidity, wind, rainfall
 “Well watered grass”

 Michigan Agricultural Weather Network (MAWN) 
calculates hourly PET at each station and publishes the 
daily total value for irrigation use.

 http://www.enviro-weather.msu.edu/



Estimating ET for Different Crops
 Combining a “Crop Coefficient Curve” with the 

reference ET.
 Crop Curve is a relationship between the specific 

plants’ growth characteristics and its water use 
relationship to the reference crop.



Crop Curve
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Measuring Soil Moisture
 Tensiometers and Watermarks

 Measure soil tension - centibars
 Volumetric Probes

 TDR
 FDR
 Capacitance Probes

 Moisture by Feel



Tensiometers and Watermarks

http://www.specmeters.com/Soil_Moisture/



Volumetric Moisture

http://www.campbellsci.com.au/hydrosense





Irrigation Scheduling
 Components

 Plant Growth Stage and Water Use
 Soil Water Holding Capacity
 Evaporative Demand
 Rainfall / Irrigation

 RECORDKEEPING



http://www.agweather.geo.msu.edu/mawn/irrigation/



MAWN Data
 Daily reference evapotranspiration is calculated by 

summing the hourly Penman-Monteith calculations 
from meteorological data at each station

 Considers temperature, solar radiation, humidity 
and wind speed

 International Standard for reference ET
 Estimates the crop water use for a standing grass with 

ample water supply 
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Rainfall measurement
 Measure in each field
 Should be read each day that a rain event occurs
 Record time reading is taken – should be 

consistent
 Keep Clean
 Install away from obstructions
 Basic gauges must not be allowed to freeze
 http://www.agweather.geo.msu.edu/mawn/



Rain Gauges
 Basic unit – 2 inch 

opening
 Cost less than $10.00
 1-800-647-5368
 http://www.forestry-

suppliers.com/product
_pages/view_catalog_p
age.asp?id=5479

http://www.forestry-suppliers.com/product_pages/view_catalog_page.asp?id=5479�
http://www.forestry-suppliers.com/product_pages/view_catalog_page.asp?id=5479�
http://www.forestry-suppliers.com/product_pages/view_catalog_page.asp?id=5479�
http://www.forestry-suppliers.com/product_pages/view_catalog_page.asp?id=5479�


Traditional NEXRAD



Michigan NEXRAD Tool
 Web –based tool 
 Combines NWS Doppler Radar Network daily rainfall 

estimate with the power of Google Maps 
 Site specific NEXRAD estimate of rainfall
 2.5 mile resolution
 Base level is free to use
 Optional e-mail / text message data for a fee
 Other states are also available

www.spatialrainfallconsulting.com/Michigannexrad.html



Michigan NEXRAD Tool



Michigan NEXRAD Tool



www.spatialrainfallconsulting.com/nexradrain.html



NEXRAD Rainfall



Michigan NEXRAD Tool



Soil Water Balance
 Scheduling is very much a “checkbook” type method 

for accounting on a daily basis the following 
components
 Rainfall / Irrigation in (Rain gage / Pumping Records)
 Evapotranspiration out (Ref Et * Crop Coefficient)
 Storage in the soil reservoir (H2O capacity * Root Depth)

 Water holding capacity
 Increasing soil storage capacity with crop rooting depth



Tools Available
 Scheduling Tools

 Checkbook registers
 Scheduling software

 Daily ET estimates
 Simple Estimates
 Complex Estimates



Checkbook Register











Example Problem



Questions



Summary of Websites
 Irrigation Scheduling Checkbook Method – U. of 

Minnesota Extension
 http://www.msue.msu.edu/stjoseph
 MSU Irrigation Page
 www.msu.edu/~northco2/irrigation/
 Michiana Irrigation Scheduler 

www.agry.purdue.edu/irrigation/IrrDown.htm
 MSU Excel Version of Scheduler http://
 www.agweather.geo.msu.edu/mawn/irrigation/
 Irrigation Scheduler V 4.0 

http://www.agweather.geo.msu.edu/mawn/
 Michigan NEXRAD Tool

www.spatialrainfallconsulting.com/Michigannexrad.html 
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