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Impacts of Climate Change on Water Management in Agriculture

Projected Change in Annual Total Precipitation by Mid-Century
Period: 2040-2059 | Higher Emissions: RCP 8.5
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/I I I I T I N IS N N B I M S |
-1.0 -0.5 0 0.5 1.0 1.5 2.0 2.5 3.0 . )
— ——____ IS
0 4080 160 240




MICHIGAN STATE
UNIVERSITY

Impacts of Climate Change on Water Management in Agriculture

Projected Change in Winter Total Precipitation by Mid-Century
Period: 2040-2059 | Higher Emissions: RCP 8.5
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Projected Change in Summer Total Precipitation by Mid-Century

Period: 2040-2059 | Higher Emissions: RCP 8.5
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Projected Change in Spring Total Precipitation by Mid-Century
Period: 2040-2059 | Higher Emissions: RCP 8.5 N
A

Data Source: Univ. of Wisc. Nelson
Institute Center for Climatic Research
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Projected Change in Autumn Total Precipitation by Mid-Century

Period: 2040-2059 | Higher Emissions: RCP 8.5
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Impacts of Climate Change on Water Management in Agriculture
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Longest period without precipitation during the growing season (May - September).
Most seasons require irrigation to prevent yield loss.
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Natural Resources Conservation Service (NRCS) classified
soils based on texture and water table depth into
Hydrologic Soil Groups.

Example Texture of Each Soil Group

State Soils

A: Sands or gravel [ No Data
. . Hydro Group

B: Sandy loam, loam, silt loam, and silt e 2
. [ Aap 12%
C: Clay loam e
D: Clay I 8D 8%
o 1%

_ |cip 6%

Bl o

Group A/D, B/D, C/D

Soils classified as A/D, B/D and C/D have a high water table, which
means low ability to move the water out of the root zone. If it is
drained, it is considered as the first letter.
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Hydrological Soil Map - Indiana

Natural Resources Conservation Service (NRCS) classified
soils based on texture and water table depth into
Hydrologic Soil Groups.

Legend

. : ; A0 NRCS Soils

Example Texture of Each Soil Group . e < hydgimpded
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Group A/D, B/D, C/D

Soils classified as A/D, B/D and C/D have a high water table,
which means low ability to move the water out of the root zone.
If it is drained, it is considered as the first letter.
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UNCHARTED WATERS

America Is Using Up Its Groundwater
Like Theres No lomorrow

Ovweruse is draining and damaging aquifers nationwide, a New

York Times data investigation revealed.

Registration request (using data Available November 2021)
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Irrigation Scheduling
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Enter Keyword

| All NRCS Sites

Browse by Subject

v]

- Soils Home

- National
Cooperative Soil
Survey (NCSS)

- Archived Soil
Surveys

- Status Maps

- Official Soil Series
Descriptions (0OSD)

- Series Extent
Explorer

- Geospatial Data
Gateway

- eFOTG

- National Soil
Characterization
Data

- Soil Health
- Soil Geography

Department of Biosystems
and Agricultural Engineering
MICHIGAN STATE UNIVERSITY

Water Holding Capacity - SmlSampllg

i About Soils |

Help i Contact Us |

You are here: Web Soil Survey H

-9

The simple v
to access and use SOI|

" ' want To...

o Start Web Soil
Survey (WSS)
o Know Web Soil

Survey

Welcome to Web Soil Survey (WSS)

soil data and information

/| produced by the National
Cooperative Soil Survey. Itis

i operated by the USDA Natural

B Resources Conservation Service
(NRCS) and prowdes access to the largest natural
resource information system in the world. NRCS
has soil maps and data available online for more
than 95 percent of the nation’s counties and
anticipates having 100 percent in the near future.
The site is updated and maintained online as the
single authoritative source of soil survey
information.

Soil surveys can be used for general farm, local,
and wider area planning. Onsite investigation is
needed in some cases, such as soil quality
assessments and certain conservation and
engineering applications. For more detailed
information, contact your local USDA Service
Center at the following link: USDA Service
Center or your NRCS State Soil Scientist at the

1 following link: NRCS State Soil Scientist.

Web Soil Survey (WSS) provides

Requirements

o Know Web Soil
Survey operation
hours

o Find what areas of
the U.5. have soil
data

o Find information
by topic

- Know how to
hyperlink from
other documents
to Web Soil Survey

o Know the SSURGO
data structure

o Use Web Soil
Survey on a mobile
device

" Announcements/Events

o Web Soil Survey
3.4.0 has been
released! View
Web Soil Survev
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Water Holding Capacity - USDA Web Soil Survey

Area of Interest (AOI) Soil Map (" Soil Data Explorer (" Download Soils Data__ ), [ Shopping Cart (Free) |

Search (]

Map Unit Legend []

Legend

11 21 | _1@]2] ] 5] oo - 5B

St. Joseph County, Michigan (MI149)

B 3 .
St. Jeseph County, Michigan (MI149) @ ) Spl n ks’

Map Unit Map Unit Name Acres Percent of °
S Loamy Sand Soil
4B Oshtemo sandy  66.0 93.7%

loam, 0 to &

percent slopes
5B Spinks loamy 4.4 6.3%

sand, 0 to 6

percent slopes
Totals for Area of 70.4 100.0%
Interest

4B

Oshtemo,
Sandy Loam Soil
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Current Irrigation Management Practices

Weather-based Irrigation Scheduling
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30,0 -s- SM 6 inch (Bryan (Corn)) -e- SM 18 inch (Bryan (Com)) SM 30 inch (Bryan (Corn))
ETC == Kc*rPET 250
Where, 200
. . . 15.0
ET. = Actual Crop Evapotranspiration (in/day) 2 oo WLHM e e

K. = Crop Coefficient (unitless multiplier) : 50

00:00 00:00 00:00

© 0.0
rPET = Reference Potential Evapotranspiration (in/day) G5 M5eds T Masd Mg Mss Moo - hboe  boa an 1
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Weather-based Irrigation Scheduling - Crop Evapotranspiration

ET. = rPET * K,

Where,

ET. = Actual Crop Evapotranspiration (in/day)

rPET = Reference Potential Evapotranspiration (in/day)
K. = Crop Coefficient (unitless multiplier)

1.20 |7

1.00 12—

0.80 + E—"': 1.0

0.60 4 0.8

0.6

0.40 +

Crop coefficient (K_)

EA (K. ini
0.20 ; Vo i";":

Initial

0.4—

Crop coefficient (Kc)

C 0.2

| rop -
i dﬂ“ﬂhpﬁ'lﬁﬂt Mid-season

Time of season (days or weeks after planting)

Corn Kc (Pokorny, 2019) Soybean Kc
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Reference Potential Evapotranspiration

https://www.weather.gov/ict/Evapotranspiration

Interactive Forecast Tool
@v NATIONAL WEATHER SERVICE

@ (daily (inches), daily departure from normal (inches), total weekly (inches))

Daily (FRET) is amount of evapotranspiration.
p e J'"*’-
NEWS SEARCH ABOUT | @\
Local forecast by

(&) 4&¥: NATIONAL WEATHER SERVICE
“City, St” or ZIP :,:-:I .News Headlines

HOME FORECAST PAST WEATHER SAFETY INFORMATION EDUCATION

Secking comments on the NWS “Advisory” and “Special Weather Statements™ headlines being replaced by plain language headlines. HOME FORECAST PAST WEATHER WEATHER SAFETY INFORMATION CENTER NEW!
= Latest Kansas Drought Information
Location Help s May 2023 Climate Summary and Highlights
" Todayin westher history.. Graphical Forecasts
Weather.gov - Mational Digital Forecast Database Graphical Forecasts
Eva potra nSpiratlon - water Management Ald Wichita. Kansas This graphical forecast page is planned io be replaced by the map viewer now experimentslly available at digitsl. mdl.mws.noaa.gov
Wieather gov = Wichita, Hansas > Evapotranspiration - Water Managemant Aid VWeather Forecast Office

National Digital Forecast Database Display

National (COMUE | v | Total Weeldy FRET (in)

Wichita

+ || Ending Jun21, & PM EDT @ |
et

Evapotranspiration (ET)

Warth Bay

Evapotranspiration

Process to determine the amount of water evaporated and transpired which can help create an
effective water balance or practices to support better water management

CoCoRaHS Daily Evapotranspiration Reports (Non-NWS)

Daily Temperature/Precipitation Summaries
Regional COOP Observers

Regional |

| CoCoRaHS | State of Kansas
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Reference Potential Evapotranspiration

G MICHIGAN STATE UNIVE

Enviroweather

Home | Weather | Crops | Information

Summary
Temperature,
Rainfall and

Degree day
summary

Meteogram

Overnight
Temperatures

Soil Conditions

Degree Day
Tools

Regional Degree
Day Summary

Degree Day
Summary last 5

yr

Precipitation

Rainfall
summary,
historical

Regional Rainfall
Comparison

Maps

Growing Degree-
DEVENE] )]

Latest
Observations

NOAA NWS
Radar - Great
Lakes

Temperature
Inversion
Potential

More
Information

Data on Demand
(in
development)

Irrigation
Tools

Sign up for RPET
Text Alerts

MSU Irrigation
Scheduler

MSU Irrigation
Resources

Soil Water
Balance Sheet
(download pdf)

Potential
Evapotranspiration
Daily Summary

.

PURDUE

UNIVERSITY

About = GetlInvolved | Data Hub

Indiana State Climate Office

Station Information

PURDUE MESONET Data Hub

Welcome to the Purdue Mesonet Data Hub

In the Data Hub, you can gain access to real-time weather data via map view or search for 30-minute, hourly, and daily historical weather data in graphical and tabular format. To get started, view

weather conditions around the state in the map below or click on a station to access historical data.

Need help? - View D

Recent Conditions at CCCS (asof 12 143t 10:00 2%

Air Temperature (°F)
Wind Speed (mph)

Wind Gust (MPH)

Wind Direction (°)

Dewpoint Temperature (°F)

4" Soil Temperature (°F)

Avg. Air Temperature (°F)

Maximum Air Temperature (°F)

Minimum Air Temperature (°F)

Total Precipitation (in.)

4" Soil Temp (°F)

Avg. Dewpoint Temperature (°F)
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MSU Enviroweather Program

1.2+

1.0+
0.8—

0.6—

ET; = K * TPET
ET; =|1.1|+/0.83 inf= 0.91 in o

Crop coefficient (Kc)

Where,

ET. = Actual Crop Evapotranspiration (in/day)

K. = Crop Coefficient (unitless multiplier)

rPET = Reference Potential Evapotranspiration (in/day)

https://www.egr.msu.edu/bae/water/irrigation/
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MSU Irrigation Scheduler Program

. . . Biosystems & Agricultural Engineering - Irrigation
File Home Insert Draw Page Layout Formulas Data Review View Help CaNR EGR mMSU wps

HOME IRRIGATION SYSTEM EFFICIENCY IRRIGATION SCHEDULING IRRIGATION WATER LAW CONTACT UsS

ﬁl—J A Cut Arial vfio AT A | === %
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v <¥ Format Painter S — - v
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MSU Irrigation Scheduler Program - Michigan State University Extension
(Version 4.0 - May 1, 2018) For Excel 2007-2016 & Office 365

0 = @y L b =

Set Up This Irrigation Schedule View Plant Available Water By
(Field ID, Crop, Soil Type, Etc.) Plant Growth Stage in This Field

BAE - Irrigation

Welcome to Biosystems & Agricultural Engineering Irrigation Research Group

Download Weather Data From Print Soil Moisture Graph For Irigation Scheduling

13 : ; ;
Enviroweather Station This Schedule * Process of maintaining an optimum water balance in the soil profile for crop growth and production

15 Center Pivot Sprinkler Irrigation System

18 Enter Your Irrigation and Rainfall Generate a Water Use Report for
Data This Field

20 Quick Links

23 Generate Detailed Soil Moisture Enter Your Irigation and Rainfall
24 Report for Last 7 Days and 5 Day Data—E%asy Sytem SE NSO R
25 Forcast ET Outlook

Center Pivot Sprinkler Irrigation System

Quick Links

27 MSU Irrigation Scheduler I SENSOR

MSU Irrigation Scheduler

www.egr.msu.edu/bae/water/irrigation
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St. Joseph County Soil and Water Conservation District Irrigation Scheduling Service
Weekly Water Balance Report and Et Qutlook for Next 5 Days

Generated: 07/06/21 MSU Irrigation Scheduler
MSU Excel Irrigation Schedule Checkbook Method o e
p, (o I"rlgatlon cheadauie ec 00 et OdQ - Mendon 2014 Crop: Soybeans24
Emergence Date: /1642021
Plant Available Water AW Above  Additional
Date Rainfall _ Irrigation Crop Et Forecasted Et Drainage Threshold Capacity
6/27/2021 0.16 0.06 0.02 1.30 0.00]
6/28/2021 0.32 0.1 0.21 1.30 0.00
6/29/2021 1.18 0.11 1.07 1.30 0.00
6/30/2021 0.02 0.12 0.00 1.26 0.03
71172021 0 0.09 0.00 118 012
71212021 0 017 0.00 1.00 0.29
71312021 0 0.15 0.00 0.85 0.45
7412021 0 0.15 0.00 0.70 0.60)
7152021 0 0.18 0.00 052 077
71612021 0.1888 0.00 0.33 0.96)
7/7i2021 0.15 0.00 0.19 11
7/8/2021 013 0.00 0.06 1.24
7/9/2021 013 0.00 0.07 1.36
7/10/2021 012 0.00 019 1.49
g
E Totals 1.68 0 1.14 0.52 1.30
E
"
B g %, \Water Capacity == == |rrigation Threshold — Sories?
3 2021_Soybean Soil:  Spinks
£ 120.00 2.50
=
o —
100.00 | 200 &
=]
~
3 8000 g
E + 1.50 ';
S 60.00 i
o ©
= - 1.00 3
®  40.00 ]
]
S
20.00 - 050 £
‘ 1 ok Last Week Projected
e R b e e e e e e e : R Y : 0.00 e e L S e S S A 0.00

5/15/2014 6/15/2014 8/15/2014 \1& 8 q\&» $ & &P PP PP S s»“’\,»&

\’\- (L o (50\ ,\\'\\ 4\\"'\ '\\q’\ '\\h\ '\\‘3 '\\b\ '\(\\ ,\\‘b\ a\\c’\ \»

I R ainfall {inches ) W [rrigstion added (inches)

—=— AW in Root Zone = % capacily Please note” projected values do not include forecasted rainfall, only the outlook Ft values

Irrigation Threshold: Dropping below this level may cause vyield loss. To avoid, initiate irrigation.
Enviroweather Station Selected: Constantine
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Updating MSU Irrigation Scheduler — (In-progress)

[
Excel-base Mobile App-base
MSU Irrigati Schedul MSU Irrigati Schedul
1 N " A=W ey 2
File Home Insert Draw Page Layout Formulas Data Review View Help €16 m ﬂ
[, & Cut arial 10 Al ==_—|® € Map
LU e na - - == * Scheduler ol
Rse 0 B H. - A = 9
v <Y Format Painter c - :
LB Graph
82 - " Do —y - - » ”
A B c D E F G H 1 J K L = e - tst0rape Q)
2 9
2 MSU Irrigation Scheduler Program - Michi State P e ars o Drag and hold this to your field
i (Version 4.0 - May 1, 2018) For Excel 2007-2016 & Office 365 - a : |' -
ot o Hiature Noak
5 R rT] o Lo B 2
o s :
7 Set Up This Iigation Schedule View Plant Available Water By |
8 (Field 1D, Crop, Soil Type, Etc) Plant Growth Stage in This Field am [ &
9
10 o P \
n LT LT
12 Download Weather Data From Print Soil Moisture Graph For
13 Enviroweather Station This Schedule e L =
14
15 " as »
16 " P
17 ) )
@ Enter Your lrrigation and Rainfall Generate a Water Use Report for e e e
This Field
19 - s .
20
21 an e -
22 " s s
23 Generate Detailed Soil Moisture Enter Your Irfigation and Rainfall
24 Report for Last 7 Days and 5 Day Data-Easy Sytem o P
25 Forcast ET Outlook
e o o
26
27 e e a
28 i
= e o
30 . - —
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MSU Irrigation Scheduling Mobile App (In-progress)

Spartan
testemail@msu.edu

Profile
Crop Data

Soil Type Data

Notification

Sign out

JA®

¢ Schedule Set Up

Fill out data for user's field
Field Name: Soybeans

Location: 42.792367885345676, -84.50636219233274

Soil Type: Au Gres

Crop Being Grown: Soybeans24

oev@

Length of Growing Season (days):

Please enter a number

Emergence date (mm/dd/yyyy): D Enter Date

oo
oo

B coF B E]

@ # $§ _ &
oo\ %
ABC

®
-

ABC

Select date

Mon, Nov 20

November 2023 ~

Cancel

0K

JA®

<  Schedule Set Ur

F
Field Name: Soybeans

Location: 42.792367885345676

Soil Type: Al

Crop Being Grow

Length of Growing Seast

Emergence date (mm/dd

MSU Enviroweather Static

Irrigated Acres in the

oev
i

CucumberP36
DryBeans18
DryBeans21
DryBeans24
DryOnion12
DryOnion15
DryOnion18
Grapes
Grass12
Grass18
Grass24
GreenBeans A
GreenOnion12
GreenOnion18
GreenOnion24
MuskMelon12

MuskMelon15

If you are interested in trying Beta version, please leave a note it in the survey.
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Current Irrigation Management Practices

MICHIGAN STATE UNIVERSITY

Weather-based Irrigation Scheduling Sensor-based Irrigation Scheduling

e

Weekly FRET

Jul 06 at 2 AM EDT

300 (Bryan (Corn SM 18 inch (Bryan (Com)) SM 30 inch (Bryan (Corn))
ETC :Kc*rPET 250
Where, 200
ET; = Actual Crop Evapotranspiration (in/day) - N

SR N N U A N N S—

K- = Crop Coefficient (unitless multiplier) 50

0.0

rPET = Reference Potential Evapotranspiration (in/day) G382 MGods ! Masae ! Magee Mas0 MMdon  hoon - ovon - oaon - 20
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Soil Watch 10 SoilVUE10

10HS Teros 12 WATERMARK
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Soil Tension — WATERMARK Sensor

Measures the actual soil water tension, which indicates the effort required by root
system to extract water from the soil.

I Soil Matric Potential for 30%, 50%, and 70% of soil water
@ depletion for different soil types (Irmak et al., 2014)
Depletion in water holding capacity
Soil texture (kPa)

30% 50% T0%

Sand 20 30 60

i Loamy sand 25 40 67
0 Sandy loam 28 50 80
j: Silt loam 80 150 250

Soil Matric Potential (kPa)
N w
o o

iy
o

o

7/19 7/24 7/29 8/3 8/8 8/13
Time
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Frequency Domain Reflectometry — Volumetric Water Content

Frequency Domain Reflectometry (FDR) sensors measure soil water content using the dielectric
properties of soil which are highly dependent on moisture content.

' o e . : Recommended irrigation trigger point for different
soil types
. Trigger Point Range
Soil Texture .
(Irrigate when VWC falls below these values)
Sand 7-8%
Loamy Sand 8-10%
Sandy Loam 12-15%
Material Dielectric permittivity Loam 20-26 %
Soil Minearls 3~7 o
Organic Matter 2~5 o
Ice 5 100 a__.__,________,___,-q___,___'\___h_ I Sy S S
5.0
Water 80 00
JUIéJG‘I_B,ZZOZ‘I JuIéJﬂB_GEDCZI Julggozém JLJ'OZéE-CZEN Julézc?olgﬂ A.JgCESGSG?_1AugG’C._ZDE2302‘IAugD‘Iogogoz"lALIgO%%gD?_‘I




Department of Biosystems

‘ E){tenSion r and Agricultural Engineering

MICHIGAN STATE
UNIVERSITY

MICHIGAN STATE UNIVERSITY

Center Pivot Irrigation - 2023

-~ 6 Inch depth -e- 12 inch depth -e- 24 inch depth ~ @ Precipitation
40.000 3.430
3.000
Irrigation
30.000 5 500
2.000
20.000
1.500
—
1.000
10.000 e ———
0.500
0000 — — =™ _ e — — — —_ - —I——-—I— B EE— 0.000
Jun 28 2023 Jul 01 2023 Jul 04 2023 Jul 07 2023 Jul 10 2023 Jul 13 2023 Jul 16 2023 Jul 19 2023 Jul 22 2023 Jul 25 2023

00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
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Drip lrrigation - 2023

-e- 6 inch depth -e- 12 inch depth -e- 24 inch depth & prep
29.765 - 1 1.800
Irrigation
|
25.000 1.500
20.000 - | 1.200
I =
S
15.000 - | 0.900 I
| a
— S— g
o
10.000 N - 0.600
5.000 - | 0.300
0.000 =] I O | 0.000
Jul 102023  Jul 12 2023 Jul 14 2023 Jul 16 2023 Jul 18 2023 Jul 20 2023 Jul 22 2023 Jul 24 2023 Jul 25 2023

22:02 00:00 00:00 00:00 00:00 00:00 00:00 00:00 23:37
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Tekonsha, Ml

Green -1 FT.
| T o R 1 N —_— T Blue -2 FT.

1 1 1 Red — 3 FT.

0.9inch 0.6 inch 0.15 inch

Crop type: Commercial Corn
Stage (7/4/23): V5
Soil: Oshtemo Sandy Loam Soil
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Recommended Irrigation Management - Corn

Most critical time for Corn plants to have adequate water is from VT until Ré6.

Growth stage early R5,(dent)

“\
A

Dent stage- Black layer- No
Maintain soil benefit from

moisture additional
>50% irrigation

. >
»
\y
.
y
y

A

Ay

J ’ J
22e et Ve R e e e e o R
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Recommended Irrigation Management - Soybean

* Most critical times for Soybean plants to have adequate water are during pod
development (R3 - R4) and seed fill (R5 - R6).

* Not enough moisture during the critical stages (R3-R6) in sandy soil field can reduce
vield up to 28 bu/acre.

Stages Average numbers of days |Range in number of days
Planning to VE 10 5t0 15
VE to VC 5 3to 10
VCto V1 5 3to 10
V1to V2 5 3to 10
R3: Begin Pod Stage R 7 ‘ / R6 - Full Seed V2 to V3 5 3 to 10
4 = One pod containing
seed that fills the V3toV4 5 3to8
pod cavity at one of
:‘hoed:gsper four V4 to V5 5 3to 8
e vl sl Beyond V5 3 2105
g g R1toR2 3 Oto7
R6 fedlécfs Sfed R2 to R3 10 5to 15
gigrzge‘;‘;‘,’;‘é’za”t R3to R4 9 5to 15
R4 to R5 9 4to 26
R5 to R6 15 11to 20
. . R6 to R7 18 9to 30
Source: Shaun Casteel, Purdue University. R7 to RS 9 710 18

Source: University of Minnesota
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Sensor Installation Considerations

* Root depth.
* Representative area.
o Soil type
o Slope
Days After Emergence -
O CrOp type 0 40 80 120 Percent of Water Extraction
* Installation technique g NS | 40
o' 25 4 i\
. Q ., | . !
(No air gap) = ' 30%
= 501
o 20%
8 751
10%
100 -
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Sensor Installation Considerations

* Root depth.

* Representative area.
o Soil type
o Slope
o Crop type

* Installation technique
(No air gap)
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Irrigation Management with loT Technology — Corn & Soybean & Potato

[ Treatment#1 | | Treatment ﬂ

‘ Treatment 2 | ‘ Treatment 3 ‘

2
Treatment 4
Treatment #3
i Treatment #2 | | Treatment #4 Treatment 1 Treatment 4

| Treatment #2 | | Treatment #1 ‘

[ Treatment2 || | Treatment 3 |

Constantine, Ml (40 acres) Sturgis, Ml (40 acres) Tekonsha, Ml (70 acres)

oy

Treatment 1 Treatment 4

Sensor-based
Irrigation
Scheduling

Treatment 2 Treatment 3

Dry Corner

e e o oo oo e e o o -

— ——————

Union City, Ml (40 acres) Mecosta, Ml (80 acres) Lakeview, MI (40 acres)
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Corn Irrigation On-Farm Demonstration Project Updates

®

£ Dry Corner

MICHIGAN STATE UNIVERSITY

Irrigation Treatment Yield (bu/acre) | Irrigation Water Use Efficiency Value
(bu/acre-inch) (S/acre-inch)*
Pmﬁ/‘gﬁ; gse':r:'egr?tt'on 305 19.5 132
100% Irrigation Scheduling 319 22.4 152
130% Irrigation Scheduling 319 19.3 131
70% Irrigation Scheduling 309 20.3 137
Dry Corner 218

*Assumed that corn price is $6.77/Bushel (1/20/23)
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Soybean Irrigation On-Farm Demonstration Project Updates

LTreatment #1 Treatment #3

| Treatment #2 Treatment #4

A Sensor
Station

Dry
Corner

Irrieation Treatment Yield (bu/acre) Irrigation Water Use Efficiency Value
& (bu/acre-inch) (S/acre-inch)
Producer’s Irrigation Management 64 6.3 9
100% Irrigation Scheduling 66 8 122
130% Irrigation Scheduling 66 6 92
70% Irrigation Scheduling 58 4.5 69
Dry Corner 54

**Assumed that soybean price is $15.3/Bushel (1/19/23)
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Irrigation System Uniformity Evaluation

The precision of the uniformity testing decreases when wind
exceed 2.2 mph.

If wind speed goes beyond 11 mph, the test may not be a valid. %)

=,
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Importance of Checking Irrigation System Uniformity

* Poor water distribution can result in over- and under-irrigated areas.
* Under-irrigation can reduce crop yield and grain quality.
* Over-irrigation can cause runoff and leaching water and nutrients below the root zone.

* Low uniformity can negatively impact on a farm’s net return and environmental impacts.

Overwatering

Underwatering
‘_.--""f J/’f'

Application depth Application depth ——==

Application depth

Good Distribution Uniformity Poor Distribution Uniformity

(MJC Irrigation Technology, n.d.)
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Irrigation System Uniformity Evaluation

If the CU is 85% or greater, the

1 MSU Extension Irrigation System Evaluation Tool, 1-23-07 ' ' ‘ ‘ ‘ oAt : -
gation Sy ’ irrigation system is not likely to need
2 |Farm Nare arm . . .
il System Uniformity Coefficient = major adjustments to the sprinkler
4 |System Identification [Comering Arm Systern on Farm-Behind House| Good System uniformity coefiicient are 85 or greater a Cka e
| 5 | Cornering Arm Extended Deviation from desired application = -0. p g ’
| 6 |Systemn Settings
7 Application rate (in) 0.5 Wind speed (mph) 4 mph
8 Percent timer Setting (%) 19 Wind Condition (variable or steady) steady
' 9 | Operating Pressue (psi) )
10| Rate of application calculator A CU Of 80 tO 85/) may need
11 Time from start to end of application at highest rate section of system {min.) 22 Inches/Hour . .
112 | Rate of application for the highest rate section of system (minute /one inch) 48.00 fu rth er ana IyS|S Of th e Sp rin kle r
13
14 Length of evaluation area (ft) 1340 Average Application (in) 0.46 pa Cka ge a nd | N d |V|d ua I Sect|o ns
15| Catch Can Spacing Distance (ft) 10 ’
16 | Average catch, collected only (ml) 88.95 irri 1
17 | number of cans data collected from 70% average catch can (mi) 59.94 Of th el rrlgator wou Id be n eflt
18 number of cans set 134 Evaluation area, full circle (acres 122.82 H
e feere) from corrections.
E Diameter of catch can (cm) e catch can openning area (sq in) 4 11.767
| 21 | i ) N ”
| 22 | Distance catch Data V v l ‘r % g l % Deviation = Area covered Area covered
23 | catch can from center  wolume in | adjustment t ater applied fram per catch can per catch can  Weighted V) 1
24 | number point ml Com %I me (c lﬁume (in) average  average (%) (acres) (% of total)  Deviation A CU Of Iess than 806 reqUIreS an
25 1 10 §6.95 Ut 156 0.455 99.26% 0.74% 0.01623 0.01% 0.0001 H H
| 26 | 2 20 86.95 1.156 0.455 99.26% 0.74% 0.02585 0.02% 0.0002 d dJ UStme nt to th e Sp rFin kle r
27 | 3 30 88.95 1.156 0.455 99.26% 0.74% 0.04327 0.04% 0.0003 k d . d . f
28| 4 a0 B0.95 115 0455 | 9926%  074% 005770 005%  0.0005 package design and correction o
29 5 50 868.95 1.156 0.455 99.26% 0.74% 0.07212 0.06% 0.0006 . . . . .
30| 6 B0 88.95 1.156 0455 | 9926%  074% 008655 0.07% 0.0007 individual sections of the sprin kler
|31 ] 7 70 125 0.00 1.624 0.639 139.48% 39.46% 0.10097 0.08% 0.0011
32 | g 80 75 0.00 0.974 0.364 83.69% 0.11539 0.09% 0.0008 p acC ka ge .
| 33 | 9 90 115 0.00 1.494 0.588 128.32% | 28.32% 0.12962 0.11% 0.0014
34 1 100 105 nnn 13R4 n~&37 117 1R% n14474 N 17% nnnia
o4 »:QData Entry { Uniformity Graph / |«

http://msue.anr.msu.edu/uploads/236/43605/lyndon/Uniformity_Spreadsheet_6.11.xls
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Irrigation System Evaluation — Case study

« Material and labor costs for replacing sprinkler package were $4,360 and $2,220,
respectively. Total cost was $6,580.

« With $1,617 in energy savings per year, the payback period of updating the sprinkler
system is approximately 4 years.

500
Pre Retrofit CU = 75

400
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S 200
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100
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@
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Looking for Collaborators!! GREEE

Younsuk Dong Lyndon Kelley
dongyoun@msu.edu kelleyl@msu.edu
(517) 432-8751 (269) 467-5511

Support $1,000 for the cost of the retrofit.


mailto:dongyoun@msu.edu
mailto:dongyoun@msu.edu
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USDA NRCS EQIP (Environmental Quality Incentives Program)

USDA

e
— United States Department of Agriculture 441-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD

IRRIGATION SYSTEM, MICROIRRIGATION
CODE 441
(Ac.)

DEFINITION

An irrigation system for frequent application of small quantities of water on or below the soil surface: as
drops, tiny streams, or miniature spray through emitters or applicators placed along a water delivery line.

PURPOSE

This practice is applied to achieve the following purpose:

» Efficiently and uniformly apply irrigation water and maintain soil moisture for plant growth.
« Prevent contamination of ground and surface water by efficiently and uniformly applying chemicals.
* Establish desired vegetation (e.g., windbreaks).

CONDITIONS WHERE PRACTICE APPLIES

This practice applies on sites where soils and topography are suitable for irrigation of crops or other
desirable vegetation and an adequate supply of suitable quality water is available for the intended

purpose(s).

Microirrigation is suited to virtually all agricultural crops, and residential and commercial landscape
systems. Microirrigation is also suited to steep slopes where other methods would cause excessive
erosion, and areas where other application devices interfere with cultural operations.

Microirrigation is suited for use in providing irrigation water in limited amounts to establish desired
vegetation such as windbreaks, living snow fences, riparian forest buffers, and wildlife plantings.

This practice standard applies to systems that wet only a specific area (e.g., an individual plant or tree)
and typically have design discharge rates less than 60 gal/hr at individual application discharge points.

Use NRCS Conservation Practice Standard (CPS) Code 442, Sprinkler System, for systems that
uniformly wet the entire field and typically have design discharge rates of 60 gal/hr or greater at individual
application discharge points.

USDA

=
— United States Department of Agriculture 442-CPS1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD

SPRINKLER SYSTEM
Code 442
(Ac.)

DEFINITION

A distribution system that applies water by means of nozzles operated under pressure.

PURPOSE

This practice is applied as part of a conservation management system to accomplish one or more of the
following:

« Efficient and uniform application of water on irrigated lands

» Improve plant condition, productivity, health and vigor

« Prevent the entry of excessive nutrients, organics, and other chemicals in surface and groundwater
» Improve condition of soil contaminated with salts and other chemicals

» Reduce particulate matter emissions to improve air quality

* Reduce energy use

CONDITIONS WHERE PRACTICE APPLIES

This standard applies to the planning and functional design of all sprinkler system components (e.g..
laterals, risers, nozzles, heads, and pressure regulators).

Individual sprinkler design discharge rates covered by this standard typically have design nozzle
discharge rates exceeding 1 gallon per minute and wet the entire field surface uniformly.

Areas must be suitable for sprinkler water application, and have a water supply of adequate quantity and
quality for intended purpose(s).

This standard applies to planning and design of sprinkler application systems for:

« meeting crop water demands

« crop cooling, frost protection, or bloom delay

= leaching or reclamation of saline or sodic soils, or scils contaminated by other chemicals that can
be controlled by leaching

» application of chemicals, nutrients, and/or waste water

Notice of Proposed Changes to the National Handbook of Conservation Practices
for the Natural Resources Conservation Service

[Docket No. NRC 5-2020-0001]

USDA
_ United States Department of Agriculture 449-CPS-1

Natural Resources Conservation Service
CONSERVATION PRACTICE STANDARD
IRRIGATION WATER MANAGEMENT
CODE 449

(ac)

DEFINITION
The process of determining and controlling the volume, frequency, and application rate of irigation water.

PURPOSE

This practice is used to accomplish one or more of the following purposes:

Improve irrigation water use efficiency
Minimize irrigation-induced soil erosion
Protect surface and ground water guality
Manage salts in the crop root zone
Manage air, soil, or plant microclimate
Reduce energy use

CONDITIONS WHERE PRACTICE APPLIES
This practice is applicable to all currently irigated lands.

CRITERIA

General Criteria Applicable to All Purposes
Develop an irigation water management (IWM) plan that defines when irrigation is needed (timing) and
the amount and rate of water to apply for each irigation event.

Base the timing of irrigation on one or more of the following methods:

Evapotranspiration of the crop, using appropriate crop coefficients and reference evapotranspiration
data,
Soil moisture monitoring,

Computerized irrigation scheduling, utilizing local real-time climate data, soil, and crop growth
characteristics (e.g., remote telemetry data systems coupled with cloud-based irrigation scheduling
using the soil-water balance method),

Plant monitoring (e.g., leaf water potential or leaf/canopy temperature measurements).



https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/financial/eqip/
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MSU Extension — Irrigation

Re SO U rCES https://www.canr.msu.edu/irrigation

https://engineering.purdue.edu/ABE/extension/H20Qual/Irrigation

RISK OF IRRIGATION WATER ON THE ROAD

PUBLISHED ON AUGUST 25, 2023

The risk associated with irrigation water on the road depends on the
pressure and volume of water hitting the road and amount of traffic
encountering it.

THE IMPORTANCE OF CHECKING IRRIGATION SYSTEM
UNIFORMITY

Considerations for Planning and Selecting
Pumping Plants for Sprinkler Irrigation

Younsuk Dong and Lyndon Kelley

PUBLISHED ON AUGUST 18, 2023

Evaluating and retrofitting your irrigation system can help to improve
irrigation water use efficiency.

= ; MICHIGAN STATE
E3439 « April 2020 m

| Extension

ADEQUATE WATER SUPPLY IS THE HEART OF AN
IRRIGATION SYSTEM

PUBLISHED ON AUGUST 16, 2023

Irrigation investments start with securing an adequate water supply that
meets the state legal requirements for large-scale water use and minimal
potential for conflict with neighbors or adverse resource impacts.

Efficient Irrigation Management With
Center Pivot Systems

MSU EXTENSION HOSTS SECOND ANNUAL BLUEBERRY
Younsuk Dong, Lyndon Kelley, Steve A, Miller

RESEARCH FIELD DAY

E3445 » July 2020 MICHIGAN STATE

PUBLISHED ON JULY 18, 2023
UNIVERSITY

‘ Extension
Join Michigan State University Extension for this blueberry-focused event

on Sept. 6 in Fennville.

JUNE CROP WATER NEEDS

- PUBLISHED ON JUME 15, 2023
B s

mroing Irrlafion Wtei' ficncy:
Using Soil Moisture Sensors

Younsuk Dong, Steve A. Miller, Lyndon Kelley

If soils are depleted of moisture beneath the developing plants, irrigators
need to supply enough water to help establishing roots grow down into
natural soil moisture.



https://www.canr.msu.edu/irrigation
https://engineering.purdue.edu/ABE/extension/H2OQual/Irrigation

MICHIGAN STATE
UNIVERSITY

‘ Extension

Future Irrigation-Related Events

MSU Extension
Ml Ag Ideas to Grow With

Feb 27. 2024
oom

* Irrigation Scheduling

* Value of Irrigation Uniformity and Sprinkler Choice
* Irrigation Electrical Safety

e Pivot Control System
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MSU WATER USE
EFFICIENCY EXTENSION
EDUCATOR

POSITION SUMMARY

MSU Extension is searching for educators to fill two Water Use Efficiency positions.
One position will be located in West Michigan in Mason County. The other position will
be located in Southern Michigan in Branch County.

MICHIGAN STATE
/ERSITY

Exte

nsion Agric

.

MSU EXTENSION
AGRICULTURE AND
AGRIBUSINESS INSTITUTE

Position Information

| Position Title

Extension Educator

$55,000 or Commensurate with
education and experience

Comprehensive benefits package:

Coldwater (Branch County) or
Scottville (Mason County)

| To Apply

Current MSU Employees:
Access the EBS portal. Under the My
Career and Training section, select
the Careers @ MSU tile to view
Internal Job Postings.

External Applicants:
Visit hitp:/careers. msu_edu

Posting Number:
B75065

Application Deadline:
August 21, 2023

IContact for Questions

msue.hr@msu.edu

Water Use Efficiency Extension Educator (2
positions available)

verview

IPosit'

These positions will provide leadership and programming expertise in water
efficiency, water use, and conservation practices related to sustainable irrigation.
With an emphasis on best management practices to improve water use
conservation and efficiency, these positions help farmers improve water and
energy use efficiency in their production systems through education programs,
resource development, and individual consultation to reduce water use while
maintaining profitable and viable production systems.

West Michigan Water Use Efficiency Educator

The focus of this position will be to emphasize best management practices to
improve water use conservation and efficiency in irrigation systems for specialty
crop production. Provide support for efficient use of irrigation and other water use
systems in sustainable production of agricuftural products.

Although negotiable, there will be space available for this position to work from
the Mason County MSU Extension office located in Scottville, Michigan.

Southern Michigan Water Use Efficiency Educator

The focus of this position will be to emphasize best management practices to
improve water use conservation and efficiency in irrigation systems for annual
field crop production and provide education regarding large volume water
withdrawal for persons operating animal agricultural facilities. Provide support for
efficient use of water in annual crop and livestock production systems for the
sustainable production of agricultural products.

Although negotiable, there will be space available for this position to work from
the Branch County MSU Extension office located in Coldwater, Michigan.

These positions may be eligible to utilize a flexible work environment.

lQualifications

Minimum Qualifications (see full description for complete list of requirements)

»  Master's degree from an accredited institution in a field of study
related to agronomy, agriculture engineering, animal science,
biosystems, hydrology, or related field must be eamed by date of hire.

I Application Process

Wiew full description and apply through the MSU careers page. Search for
posting 875065 using the Job Search field. Candidates can indicate their
preference for location within their cover letter.
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