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Irrigation Scheduling

Process of maintaining an optimum water balance in
the soil profile for crop growth and production

[rrigation decisions are based on an accounting
method on the water content in the soil
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Reasons for Irrigation

Crop Growth and Development
e Meeting the daily water use requirements
Crop Establishment

e Transplants need water in excess of normal crop water
use

Frost Protection

e Sometimes requires more than one type - overhead for
frost protection along with drip irrigation.

Chemigation / Fertigation
Herbicide Activation
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Irrigation Scheduling

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

RECORDKEEPING
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Irrigation Scheduling

Levels of Accounting

o - Guessing (irrigate whenever)

1 - Using the “feel and see” method

2 - Using systematic irrigation (ex: %1” every 4" 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.



Irrigation Scheduling

* Components
e Plant Growth Stage and Water Use
e Soil Water Holding Capacity
e Evaporative Demand
e Rainfall / Irrigation
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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”

~
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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.
e Based on temperature, solar, humidity, wind, rainfall
e “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.












Measuring Soil Moisture

Tensiometers and Watermarks

e Measure soil tension - centibars

Volumetric Probes
« TDR
 FDR
e 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
e Plant Growth Stage and Water Use
e Soil Water Holding Capacity
e Evaporative Demand
e Rainfall / Irrigation



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

e Estimates the crop water use for a standing grass with
ample water supply






Irrigation Scheduling

* Components
e Plant Growth Stage and Water Use
e Soil Water Holding Capacity
e Evaporative Demand
e Rainfall / Irrigation
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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

$ Forestry

Supplim S



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�
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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









www.spatialrainfallconsulting.com/nexradrain.html

Latitude: 42.798959
Longitude: -85.929565

‘ state: MI

The closest NEXRAD cell centroid to you is 589303 at a distance of 1.42029010566 km.

Summary of Rainfall from NEXRAD

Date Rainfall (in)

12/02/2009 0.00

' 12/03/2009 0.05

12/04/2009 0.47

12/05/2009 0.06

12/06/2009 0.18

‘ 12/07/2009 0.02

12/08/2009 0.02

Total 0.8




NEXRAD Rainfall



Date: Tue, & Dec 2009 13:04:30 -0500 [01:04:30 PM EST]
From: "Bill Northcott" <bill. northcott1967 @gmail. com:= &
To: northco2@msu_edu &
Subject: Fwd: Summary of NEXRAD rain from 11/30/2009 - 12/06/2009

Show this HTML in a new window?

Forwarded message
From: <northco2@msu.edus
Date: Mon, Dec 7, 2000 at 6:00 AM

Subject: Summary of NEXRAD rain from 11/30/2009 - 12/06/2009
To: bill.northcott1 967 @agmail.com

Date Laingsburg  Onarga Farm  Onarga Sheffield
11/30/2009 015 0.08 011 0.00
12/01/2009 0.00 0.00 0.00 0.00
12/02/2009 0.00 0.00 0.00 0.00
12/03/2009 022 0.01 0.01 0.00
12/04/2009 0.06 0.00 0.00 0.00
12/05/2009 0.00 0.00 0.00 0.00
12/06/2009 0.00 0.00 0.00 0.00

Mark as: - This message to -
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Soil Water Balance

Scheduling is very much a “checkbook” type method
for accounting on a daily basis the following
components
e Rainfall / Irrigation in (Rain gage / Pumping Records)
e Evapotranspiration out (Ref Et * Crop Coefficient)

e Storage in the soil reservoir (H,O capacity * Root Depth)
» Water holding capacity
» Increasing soil storage capacity with crop rooting depth



Tools Available
Scheduling Tools

e Checkbook registers

e Scheduling software
Daily ET estimates

e Simple Estimates

e Complex Estimates
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Checkbook Register

SOILWATERBALANCE SHEET

(Make copies as needed)

Field Crop Emergence date
Pumping Capacity gpm per acre= net application inches per day
Available Water Capacity inches in root zone of inches
Growth Stage Vegetative Critical Growth Maturing
Allowable % % e %
Soil Water Deficit ______inches _______ inches _____inches
Soil water o Subtract
field E .E Soil water
reading E a Crop Net deficit
Week after % g water Rainfall | irrigation
emergence | Date gg use A B




Enviro-weather

Weather-based pest, natural resource,
and production management tools

MAWN Station:  Coldwater -
Commodity/Report.  ...Crop ET estimates -

Back to home

@ Use defaulticurrent date
':'Change date range

Estimated crop evapotranspiration at Coldwater (Report issued 6/26/2009 9:35)

Change crop: Com - Emergence date: EIEDIEDDEI' -

2009 Temperature (F} GDD Rainfall || Reference PET _ _
2400 @ DD [26/50 methed) ') Calendar days
| Day |Date | Min | Max |EEJ’5I] method | {in.} | {in.} |GDD since 5/20 |Perc.enttntal growwth |H-:.{-:'.DEﬁ'|-:'.ienﬂ |F"ETt|:r|:|a11r |F"ET since 5/20 |F|l,ainfall since 5/20
|Fri |E'1E!l |‘23 ] |BEI.E |EE.E | 1.75 |EI.1 |4TE- | 19% |EI.T3 |EI.EIT |E.3-E- |4.BT
|E‘rat |E-E[l |E,_ 1 |BE.3 |24.2 |[I.f-4 |[I.1E |4BB |E[I% |[I.Tf- |[I.14 |E.E- 5.51
|5un a/21 ||83.2 |BTE- |E4.E- |[I |[I.1E!I 524 |E1'}ﬁ |[I.TB |[I.1E- |E.E—E 5.51
Mon || 822 ((84.3 |B4.4 |E4.4 |EI |EI.EE 548 |EE% |EI.B1 |EI.1B |E.BE1- 5.81
|TIJEE- |E-.-'EE- |E-4.B |BE!I.1 25.5 |[I |EI.E1 574 |23% |EI.B4 |EI.1B |3.EI1 5.51
|-.-".|'E::| |E-.-'E4 |EE= 5 25.4 273 |EI |EI.E4 |EEI1 25% |EI.EI |EI.E1 |3.EE 5.51
|Thu |E-.-'EE- |EB.E |E!l1 g 278 |[I |EI.EE 829 28% |EI.E!IE |EI.E |3.4E 5.51

| Day |Date | Min | Max | 86/50 method |{-:‘.han-:‘.eb | {in.} |GDD since 5/20 | Percent total growth | Ke{coefficient) | PET today | PET since 520 |F|l,ainfall since 5/20
| Fri |E-.-""E- |ET | 28 | 28.5 | 32% | 0.24 655 |2T% | 0.95 | 0.23 | 3.65 5.51
|Sat |E'ET 59 |83 |21 |T‘l‘v& |[I.E |E-TE- |EE% |[I.BB |[I.E |3.EE 5.51
|5un 6/28 || 85 |TE!' |"" |BE% |[I.E1 st |F_B'}ﬁ | 1 |[I.E1 |4.EIE 5.51
Mon || 625 |( 80 |T1 15.5 58% |EI.1E- |T14 |EB% | 1 |EI.1E- |4.E1 5.51
|TIJEE- |_3[l 56 |T" | 14 51% |EI.1E- |?EB |3[I% | 1.03 |EI.1E- |4.3£- 5.51
|'-.l".|'E::| |? 1 58 |TB | 18.5 22% |EI.E |?4E- |31% | 1.05 |EI.E1 |4.E—T 5.51
|Thu |T"E |E-3 82 225 |41% |EI 17 |T"E-E!l 32% | 1.08 0.18 |4.TE- 5.51













Example Problem
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Questions



Summary of Websites™— —=

Irrigation Scheduling Checkbook Method - U. of
Minnesota Extension

MSU Irrigation Page
www.msu.edu/~northcoz/irrigation/
Michiana Irrigation Scheduler

MSU Excel Version of Scheduler http://

Irrigation Scheduler V 4.0

Michigan NEXRAD Tool

www.spatialrainfallconsulting.com/Michigannexrad.html


http://www.msue.msu.edu/stjoseph�
http://www.agry.purdue.edu/irrigation/IrrDown.htm�
http://www.agweather.geo.msu.edu/mawn/irrigation/�
http://www.agweather.geo.msu.edu/mawn/�
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