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Irrigation Efficiency
best case scenario

Root zone

Leaching or recharge

Soil surface

Transpiration

Crop surface evaporation

Run off
Infiltration

Soil surface evaporation

LŦ мέ ƻŦ ƛǊǊƛƎŀǘƛƻƴ ǿŀǎ ŀǇǇƭƛŜŘ
Å No measurable loss to droplet in air
ÅлΦмέ ŜǾŀǇƻǊŀǘŜŘ ŦǊƻƳ ǘƘŜ Ǉƭŀƴǘ ŀƴŘ 

soil surface
ÅлΦфέ ƛƴŦƛƭǘǊŀǘŜŘ ǘƻ ǘƘŜ Ǌƻƻǘ ȊƻƴŜ
Å 0.9έ ƛǎ ŀōǎƻǊōŜŘ ōȅ Ǌƻƻǘǎ
Å 0.9έ ǘǊŀƴǎƭƛǘŜǊŀǘŜǎ
The application was 90% efficient
ƻǊ лΦфέ ƻŦ ŜŦŦŜŎǘƛǾŜ ǿŀǘŜǊ



MSU Excel Irrigation Schedule Checkbook Method - Mendon 2014
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Crop Water use curve
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Potato

Alfalfa

From Minnesota Extension bulletin ñIrrigation Schedulingò, assuming temperature 80-89
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SW PAC ςPotential Evapotranspiration (PET)-http://iclimate.org

Date PACId
Ref ET

Date PACId
Ref ET

Date PACId
Ref ET

(inch) (inch) (inch)

5/23/2015 NEPAC 1.3 6/17/2015 NEPAC 0.13 7/12/2015 NEPAC 0.1

5/24/2015 NEPAC 0.17 6/18/2015 NEPAC 0.01 7/13/2015 NEPAC 0.04

5/25/2015 NEPAC 0.17 6/19/2015 NEPAC 0.07 7/14/2015 NEPAC 0.08

5/26/2015 NEPAC 0.13 6/20/2015 NEPAC 0.04 7/15/2015 NEPAC 0.09

5/27/2015 NEPAC 0.1 6/21/2015 NEPAC 0.1 7/16/2015 NEPAC 0.15

5/28/2015 NEPAC 0.07 6/22/2015 NEPAC 0.11 7/17/2015 NEPAC 0.07

5/29/2015 NEPAC 0.15 6/23/2015 NEPAC 0.1 7/18/2015 NEPAC 0.1

5/30/2015 NEPAC 0.15 6/24/2015 NEPAC 0.18 7/19/2015 NEPAC 0.11

5/31/2015 NEPAC 0.07 6/25/2015 NEPAC 0.13 7/20/2015 NEPAC 0.07

6/1/2015 NEPAC 0.02 6/26/2015 NEPAC 0.06 7/21/2015 NEPAC 0.13

6/2/2015 NEPAC 0.07 6/27/2015 NEPAC 0.03 7/22/2015 NEPAC 0.15

6/3/2015 NEPAC 0.1 6/28/2015 NEPAC 0.03 7/23/2015 NEPAC 0.16

6/4/2015 NEPAC 0.08 6/29/2015 NEPAC 0.15 7/24/2015 NEPAC 0.16

6/5/2015 NEPAC 0.14 6/30/2015 NEPAC 0.03 7/25/2015 NEPAC 0.16

6/6/2015 NEPAC 0.15 7/1/2015 NEPAC 0.1 7/26/2015 NEPAC 0.11

6/7/2015 NEPAC 0.14 7/2/2015 NEPAC 0.1 7/27/2015 NEPAC 0.14

6/8/2015 NEPAC 0.06 7/3/2015 NEPAC 0.11 7/28/2015 NEPAC 0.19

6/9/2015 NEPAC 0.07 7/4/2015 NEPAC 0.1 7/29/2015 NEPAC 0.18

6/10/2015 NEPAC 0.09 7/5/2015 NEPAC 0.14 7/30/2015 NEPAC 0.14

6/11/2015 NEPAC 0.15 7/6/2015 NEPAC 0.15 7/31/2015 NEPAC 0.18

6/12/2015 NEPAC 0.17 7/7/2015 NEPAC 0.14 8/1/2015 NEPAC 0.16

6/13/2015 NEPAC 0.06 7/8/2015 NEPAC 0.04 8/2/2015 NEPAC 0.17

6/14/2015 NEPAC 0.1 7/9/2015 NEPAC 0.03 8/3/2015 NEPAC 0.17

6/15/2015 NEPAC 0.07 7/10/2015 NEPAC 0.03

6/16/2015 NEPAC 0.04 7/11/2015 NEPAC 0.11

http://iclimate.org/
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http:// cropwatch.unl.edu/estimating-crop-
evapotranspiration

http:// irrigationtoolbox.
com/ReferenceDocume
nts/Extension/BCExtens
ion/577100-5.pdf

Crop Coefficients - Kc

http://cropwatch.unl.edu/estimating-crop-evapotranspiration
http://irrigationtoolbox.com/ReferenceDocuments/Extension/BCExtension/577100-5.pdf


Apple         

BlueBerries12

BlueBerries18

BlueBerries24

Broccoli

Carrot12

Carrot18

Carrot24

Carrot36

Cauliflower12

Cauliflower18

Celery  

Cherries

Corn18

Corn24

Corn27

Corn36

Cucumber F12  

Cucumber F18  

Cucumber F24  

Cucumber F36  

Cucumber P12  

Cucumber P18  

Cucumber P24  

Cucumber P36  

Dry Beans18   

Dry Beans21   

Dry Beans24   

Dry Onion12   

Dry Onion15   

Dry Onion18   

Green Beans   

Green Onion12

Green Onion18

Green Onion24

MuskMelon12

MuskMelon15

MuskMelon18

MuskMelon36

Peaches

Pears  

Peas   

Plums         

Potatoes12

Potatoes18

Potatoes24

Squash

Strawberries

Tomatoes S12  

Tomatoes S18  

Tomatoes S24  

Tomatoes T12  

Tomatoes T18  

Tomatoes T24  

Wheat/Barley T 24

Crop / root 

depth

% of 

total 

growth

Root 

depth

(inches)

Kc

%

Moisture 

threshold

%

Cucumber P18 10 11 0.33 50

Cucumber P18 20 16 0.53 50

Cucumber P18 30 21 0.78 50

Cucumber P18 40 24 0.9 50

Cucumber P18 50 24 0.9 50

Cucumber P18 60 24 0.9 50

Cucumber P18 70 24 0.9 50

Cucumber P18 80 24 0.9 50

Cucumber P18 90 24 0.88 50

Cucumber P18 100 24 0.85 50

Crop Coefficients 
Root depth
Growth
Threshold



Do I have 
enough 
capacity

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

Å3 gal/minute/acre pump capacity = 1in. /week

Å5 gal/minute/acre pump capacity = .25 in./day

Åт ƎŀƭκƳƛƴǳǘŜκŀŎǊŜ ǇǳƳǇ ŎŀǇŀŎƛǘȅ ҐΦоо ƛƴΦκŘŀȅΣ мέ ŜǾŜǊȅ о 
days

Åрлл ƎŀƭκƳƛƴǳǘŜ ǇǳƳǇ Ŏŀƴ ǇǊƻǾƛŘŜ мέ ŜǾŜǊȅ п Řŀȅǎ ƻƴ млл 
acres



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 allow it to 

pass lower down.

Rooting depth:

The plant can only get 

water to the depth of 

itôs 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 ς10

10 ς24

24 - 60

0.16 ς0.18

0.12 ς0.14

0.05 ς0.08

0.17

0.13

0.07 

млέ Ȅ лΦмт Ґ мΦтл

мпέ Ȅ лΦмо Ґ мΦун

-----------------------

= 3.52

млέ Ȅ лΦмт Ґ мΦтл

мпέ Ȅ лΦмо Ґ мΦун

мнέ Ȅ лΦлт Ґ лΦуп

= 4.36

Sebewa 0 ς11

11 ς30

30 - 60

0.12 ς0.20

0.15 ς0.19

0.02 ς0.04

0.16

0.17

0.03

ммέ Ȅ лΦмс  Ґ мΦтс

моέ Ȅ лΦмт  Ґ нΦнм

-----------------------

= 3.97

ммέ Ȅ лΦмс  Ґ мΦтс

моέ Ȅ лΦмт  Ґ нΦнм

мнέ Ȅ лΦло  Ґ лΦос

= 4.33

Oshtemo 0 - 14

14 ς35

35 - 60

0.10 ς0.15

0.12 ς0.19

0.06 ς0.10

0.125

0.155

0.08

мпέ Ȅ лΦмнрҐмΦтр

млέ Ȅ лΦмррҐмΦрр

-----------------------

= 3.3

мпέ Ȅ лΦмнрҐ мΦтр

нмέ Ȅ лΦмррҐ оΦнс

мέ Ȅ лΦлу  Ґ лΦлу

= 5.09

Spinks 0 ς10

10 ς26

26 - 60

0.08 ς0.10

0.08 ς0.10

0.04 ς0.08

0.09

0.09

0.06

млέ Ȅ лΦлфҐ лΦф

мпέ Ȅ лΦлфҐ мΦнс

-----------------------

= 2.16

млέ Ȅ лΦлфҐ лΦф

мсέ Ȅ лΦлфҐ мΦнс

уέ Ȅ лΦлсҐ лΦпу

= 2.64

Calculating Water Holding Capacity

Data from ñSoil survey of Fulton County, Indiana 

and St Joseph County, Michigan ò



Rain Gauges and data

ÅBasic unit ς2 inch 
opening

ÅCost less than $10

ÅOne rain gauge for each 
80 acres.

ÅRecording rain gauge 
cost $50 - $100

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

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


Soybean Water use



Draft SOIL WATER BALANCE SHEET

Field:______________________Crop:______________________
_Emergence date:________________ Sweet Corn Emergence May1

Pumping capacity:_550_____gpm per acre = _4.5________net application inches per day 0.25

Soil AW (in/in) 0.13 inches
Root 
Zone Inches

Starting AW % 100 SWD - CWU + Rainfall + Net Irr = New SWD

Date
Crop 
Stage Kc

Rooting 
Depth

Potential 
ET (PET)

Crop Water 
Use (CWU)= 

PET*Kc Rainfall

Net 
Irrigation 
(Net Irr)

Available 
Water 
(AW) % AW

Soil water 
deficit  
(SWD) Notes

6/25/2013V-12 1 30 4.68 100% 0.00
6/26/2013V-12 1 30 0.2 0.20 4.48 96% 0.20
6/27/2013V-14 1.1 30 0.2 0.22 4.26 91% 0.42
6/28/2013V-14 1.1 30 0.2 0.22 4.04 86% 0.64
6/29/2013V-14 1.1 30 0.2 0.22 3.82 82% 0.86
6/30/2013V-14 1.1 30 0.2 0.22 3.60 77% 1.08
7/1/2013V-16-VT 1.20 30 0.2 0.24 3.36 72% 1.32
7/2/2013V-16-VT 1.20 30 0.15 0.18 3.18 68% 1.50
7/3/2013V-16-VT 1.20 30 0.15 0.18 3.00 64% 1.68
7/4/2013V-16-VT 1.20 30 0.15 0.18 2.82 60% 1.86
7/5/2013V-16-VT 1.20 30 0.15 0.18 2.64 56% 2.04
7/6/2013S 1.20 30 0.2 0.24 2.40 51% 2.28
7/7/2013S 1.20 30 0.2 0.24 1.0 3.16 68% 1.52
7/8/2013S 1.20 30 0.2 0.24 2.92 62% 1.76
7/9/2013S 1.20 30 0.2 0.24 2.68 57% 2.00

7/10/2013S 1.20 30 0.2 0.24 1.0 3.44 74% 1.24
7/11/2013S 1.20 30 0.2 0.24 3.20 68% 1.48
7/12/2013S 1.20 30
7/13/2013S 1.20 30
7/14/2013S 1.20 30



http://www.enviroweather.msu.edu
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https://mawn.geo.msu.edu/irrigation



North


