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https://elibrary.asabe.org/azdez.asp?search=0&JID=3&AID=51300&CID=aeaj2020&v=36&i=3&T=2

Climate Change and Crop Productivity

DRAINMOD simulated relative yields for corn and soybean grown on Ipava soil in
Fulton County using historical climate data for 1981-2010.
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Climate Change and Crop Productivity

DRAINMOD simulated relative yields for corn and soybean grown on Ipava soil in
Fulton County using projected climate data for 2041-2070.
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Other Voices

| project biophysically driven shifts in
cultivation geographies to 2100 under low,
moderate, and high emissions scenarios
and find that these geographies will shift
strongly north, with the Corn Belt
becoming unsuitable to the cultivation of
corn by 2100. These results indicate that
significant agricultural adaptation will be
necessary and inevitable in the Central and
Eastern U.S.
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https://Iwww.centralillinoisproud.com/news/local-news/lack-
of-rainfall-affecting-central-illinois-farmers/

U.S. Drought Monitor June 20, 2023

- - (Released Thursday, Jun. 22, 2023)
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What is Irrigation

#controlled application or distribution of

water

#associated with a
water to croplanc

oplying supplemental
to supply needed

moisture not sup

borted by natural rainfall



History

#6000 BCE: Irrigation began at about the
same time in Egypt and Mesopotamia
(present day Iraqg and Iran) using the water

of the flooding Nile or Tigris/Euphrates
rivers.



History

#3100 BCE: The first major irrigation
project was created under King Menes
during Egypt’s First Dynasty. He and his
successors used dams and canals (one
measuring 20 km) to use the diverted flood
waters of the Nile into a new lake called
lake "Moeris."



History

#1800 CE: Irrigated acreage worldwide
reaches 19,760,000 acres. This compares
with an estimated 600,000,000 acres today.



Irrigation in USA
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U.S. acres of irrigated land by county, 2017

U.S. total = 58,013,907 acres

Source: USDA, Economic Research Service using data from USDA, Natiohél Agricultural
Statistics Service, 2017 Census of Agriculture.

https://lwww.ers.usda.gov/webdocs/charts/62559/2017map.png?v=1280.4
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Irrigation
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Crop Water Demand (Corn)
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Crop Water Demand (Soybean)
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Figure 5.—Mean consumptive use for soybeans at Mesa, Ariz., 1944,



Crop Water Demand (Wheat)
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Effective rainfall

#Rainfall must be considered when
determining the crop water needs that
must be supplied by irrigation.

#Not all rainfall is effective, but only that
portion which contributes to
evapotranspiration.

#For example, rainfall on a wet soil is
ineffective in meeting evapotranspiration
but may contribute to the leaching
requirement.



Soil Moisture Reservoir

# In planning and managing irrigation, it is helpful to
think of the soil’s capacity to store available water as
the soil water reservaoir.

# The reservoir is filled periodically by applications of
water: rainfall, irrigation.

# Water is slowly depleted by evapotranspiration.

# \Water application in excess of the reservoir capacity
IS wasted unless it is used for leaching.

# Irrigation is usually scheduled to prevent the soil
water reservoir from becoming so low as to cause
plant stress.
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Summing up.....

Water inputs:

=

irrigation or rain
Wi =
A
Readily
available
Water storage is crop water
detemined by soil | +——
type and root |« X }
depth | AT --mcccccaa=--
Available
crop water
e
Permanent wilting | ~ e -
point | @ TTTTTT==°—7
Non-available
crop water

—_—

Excess irrigation and rain
overflows the water storage
system (deep percolation

Managed Allowable

# | Deficit (MAD) level

AN

Water withdrawals:
crop water use (ET)




Water States by Soil Texture
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https:/Iwww.woofter.com/wp-content/uploads/2021/04/Zimmatic-9500-irrigation.jpg
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Land Suitability:
Soils

The most important factor in determining soil
suitability is the
Ability to Sustain an Elevated Water Table.

Soils classified as being hydric typically require
drainage, and for the most part, are suitable for
subirrigation.

List of Hydric Soils in Illinois



http://www.wq.illinois.edu/dwm/National_Hydric_Soils_List_2014_IL.xlsx

Land Suitability:

Major Soil Components

All of the soils in a field may not be suitable for

subirrigation. A parcel meets the components criterion
if the majority of the soils are suitable.

Example of an Unsuitable Field |

Toggle Fields

Soil 331A is not suitable for sub irrigation as it drains
quickly and will not sustain an elevated water table. Soil
415A is suitable, but it covers a small section of the field.

Therefore, this field is not suitable for implementing
subirrigation. If this were a large field, and each of the
415A sections were larger enough and able to sustain an
elevated water table, then it might be possible to
implement subirrigation in those sections, depending on
the layout of the drainage system.




Land Suitability:

Fields, or sections of a field, with an average slope of 1%
or less are more likely to be suitable for the
implementation of Subirrigation.

Flatter
fields have
higher
treated
areas for
each
control
structure




Mitigating the Effects of Slope

On steeper slopes,
the effective treated
area can be
increased by using
multiple structures.
Multiple structures
are most suited for
fields in which the
laterals are parallel,
or near parallel, with
the contour lines.

Click the toggle
button below to see
systems laid out free
and managed
drainage

Toggle Layouts

Clear Layouts

Multiple structures being used to increase treated area in a
steeper field. One drawback to multiple structures is that
structures may have to be located inside a field. Producers may
find it inconvenient to work around them.



Mitigating the Effects of Slope:
Watergate

The \_Nater g.ate LCE d ESIQHEd t_O Water Gate Performance: Water Gate Performance:
PrOV'C_'e a_n ||?creasc_a n hydraullc Free Flow Conditions Submerged Outlet Flow
head in tile lines without the
inconvenience of above ground Water Gate Performance: State Position on Use of
structure inside a field. It was Design Table Water Gates
designed to produce 12 inches
of static head difference
between the upstream and Only one standard water
downstream ends. level control structure is
equired

Schematic of Installed Water Gate




Land Suitability:

Parcel Contiguit
The Edge Factor (EF) of a field may be defined as

the ratio of the perimeter of the field to the
perimeter of a square of equal area.

The Edge Factor = Pertmeter
smaller 1320 Harea

the EF, the 2640
suitable

the field is EF=1.25
for sub- EE=1

irrigation.



Subirrigation Water Control:
NRCS Practice Standard 443

Within each managed subunit, the
water level control structure shall
be of sufficient size to allow
adequate flow to meet water
requirements of that subunit. The
control structures should be set
on elevation intervals not to
exceed 1 foot.




Subirrigation Drain Spacing:
NRCS Practice Standard 443

Laterals shall be equally
spaced in each subunit.
Maximum spacing of irrigation
tiles shall be no more than one-
half the lateral or ditch spacing
specified in local drainage
guides




Subirrigation

ZOneS - Each “zone" is served by a control
structure.

_» Water may be supplied either
upstream or downstream.

_______ ZQ‘I‘TE 15 ; 43
= : R 5/; ] /o
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Doubleclick to load the SI_Zones.qgz Project
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Load the Reclassify by Table Plugin

Processing—> Toolbox-> Reclassify by table
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Reclassify the Zones_DEM to show the
region between 698’ and 699’

Parameters Log
Raster layer
=" Zones_DEM [ESRI: 102671]
Band number
Band 1 (Gray)
Redassification table
Fixed table (3x3)

w Advanced Parameters

Output no data value
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Range boundaries
min < value <= max
Use no data when no range matches value
Output data type
Float32

Redassified raster
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Experiment with different 1’ zones

698.25 — 699.25, for example
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