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C orn is an important crop for the tassel emergence, silk growth or elongation clay hold more water than coarse-textured,

United States economy. and dry silks. All of these conditions lead to or sandy soils. Soils with low water-holding
reduced pollination. capacities require more frequent irrigation

In 2018, U.S. growers produced more applications.

than 14.42 billion bushels. According to The second most critical period for water

the National Corn Growers Association, stress is the early vegetative stages, priorto  In fields where soil textures vary, applying

the highest percentage of that corn goes tasseling. Corn requires less water during uniform irrigation can result in overwatering

to the ethanol industry, with livestock feed the grain-filling period from milk to maturity. of fine-textured areas or underwatering of

following close behind. coarse-textured areas. An alternative is to

Irrigation Scheduling use variable rate irrigation (VRI). With this

— — method, mapped field data can be used
The goal of irrigation scheduling is to

- ) . to determine factors relating to water-
estimate the amount of available water in holding capacity and yield productivity, and
the crop root zone and prevent the crop

e . specify optimum locations for soil moisture
from experiencing water stress. Soil texture

h ; monitoring. Irrigation prescriptions can then
and water-holding capacity as well as crop- ¢ created for specific zones within a field.
rooting depth affect the amount of water

available to the plant.

More than 89 million acres were planted
throughout the country in 2018 with lowa
leading in corn production, followed by
lllinois and Nebraska.

Proper irrigation helps these producers
harvest high yields to fuel local industries.
As corn develops, its root system deepens
Troy Ingram, irrigated cropping systems . . . and eventually reaches approximately
Extension educator with University of In the Midwest, silt loam, silty clay loam 5 to 6 feet. However, corn plants extract
Nebraska, works with corn growers in and sandy loam are common soil types. In more water from the shallow depths and
central Nebraska and recommends using general, fine-textured soils, such as silt and

a soil moisture sensor for precise irrigation . . . .
Soil Textures Available Water-Holding Capacity

scheduling.
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“If you know how much water is in the soil
and how much the crop is using each day
with the ET number, then you can do a

really good job of scheduling irrigation for 2.0
whatever crop you're irrigating,” Ingram §
said.
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and evaporated from the soil. -S 1.0
c

o
3]

Corn Plant Development and
Water Stress

Like any crop, corn has a predictable water-
use cycle that follows the plant’s growth
cycle. Depending on weather and ET
variables, actual water usage varies from
year to year.
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(Melvin, S.R. & Martin, D.L., 2018)

Corn’s growth stages begin with vegetative
growth, including emergence, several leaf
stages and tasseling, then move through
reproductive stages in order of silking,
blister, milk, dough, dent and maturity.

Corn is most vulnerable to water stress

in the early reproductive phases. A single
water stress event in the period between
tasseling and blister can result in a 30% to
40% yield reduction in a dry year (Irmak &
Rudnick, 2014).

Silking occurs just days after tasseling

and is identified by corn silk on the outside
of husks. The silk captures falling pollen
grains, which grow down the silk. Effects of
water stress in this period include delay in




less from the deeper depths. According to
the 4-3-2-1 rule, corn plants draw 40% of
their water from the top quarter of the root
zone, 30% from second quarter, and so
on. In general, a root depth of 3 feet can be
assumed until the last irrigation application,
when the assumed depth is increased to 4
feet (Kranz et al., 2008).

Placing soil moisture sensors at various
depths within the crop root zone can
provide precise readings of current soil
moisture. To keep the soil moisture within
an acceptable range, growers must replace
the amount of water that is evaporated from
the soil and transpired by the plant, or ET.

ET data can be obtained from a
subscription service or local media. ET
changes depend on plant development
stages and weather variables such as
solar radiation, wind, air temperature and
humidity.

Irrigation scheduling can be compared to
a checkbook where rainfall and irrigation
are deposits and ET is a daily withdrawal
(Melvin & Yonts, 2009). Like other weather
data, ET is forecasted to help growers
predict and schedule irrigation.

When precipitation is more or less
abundant than expected, growers must
alter their irrigation schedule. According to
Karla Noble, Irrigation Manager at Plains
Equipment Group in York, Nebraska, many
growers are turning to remote monitoring
technology.

“Moisture probes and remote
communication are proving to be great
technologies for farmers,” she said. “They
can see how much water is needed and
change the application rate. They can do it
immediately, away from the farm, instead of
having to wait until they get back and losing
critical irrigation hours.”

Average Crop Water use (ET) by Growth Stage for 113-day Maturity

Corn Grown in South Central Nebraska

Average Water Needed Water Needed
Water Use Duration to Reach Cumulative
Growth Stage Rate (in/day) (days) Stage (inches) (inches)
Emergence (VE) 0.08 0-10 0.8 0.8
4 Leaf (V4) 0.10 11-29 1.8 2.6
8 Leaf (V8) 0.18 30-46 29 5.5
12 Leaf (V12) 0.26 47-55 1.8 7.3
Early Tassel (R1) 0.32 56-68 3.8 11.1
Silking (R2) 0.32 69-81 3.8 14.9
Blister Kernel (R3) 0.32 82-88 1.9 16.8
Begi?g;"_%De”t 0.24 89-104 3.8 20.7
Full Dent (R5.5) 0.20 105-125 3.8 24.5
Maturity (R6) 0.10 126-140 1.4 25.9

Long-term average number of days since planting required to progress from the previous growth stage to the
next. For example, to go from the blister kernel stage to the beginning dent stage requires approximately 15
days (day 89 to day 104). Days to each growth stage were determined using the Hybrid-Maize Corn Growth
Model for the period 1982-2005 at Clay Center, Neb. (Kranz et al., 2008)

References:

Irmak, S., & Rudnick, D.R. (2014). Corn Irrigation
Management Under Water-Limiting Conditions.
University of Nebraska Lincoln Extension

Kranz, W.L., Irmak, S., Simon J.V,, Yonts, C.D., &
Martin, D.L. (2008). Irrigation Management for Corn.
University of Nebraska Lincoln Extension

Melvin, S., & Yonts, D.C. (2009) Irrigation sched-
uling: Checkbook method. University of Nebraska
Lincoln Extension

Melvin, S.R. & Martin, D.L. (2018). Irrigation
Scheduling Strategies When Using Soil Water Data.
University of Nebraska Lincoln Extension

Find your dealer at
www.reinke.com/
find-a-dealer.html

Reinke Manufacturing Co., Inc.

As corn approaches maturity, plant water
usage drops. A final irrigation run once corn
reaches maturity may or may not be needed
depending on soil and weather conditions.
When predicting the last irrigation of the
season, growers should consider predicted
crop maturity date, predicted water use,
remaining available water in the soil and

the predicted rainfall before crop maturity
(Yonts, Melvin, & Eisenhauer, 2008).

“It's so easy to go out and push that button;
some growers will put on another 1 to

2 inches at the end of the season as an
insurance policy, but there can be a yield
penalty,” Ingram said.

Allowing soil to dry before harvest helps
reduce soil compaction from heavy
harvesting equipment. Being conservative
with the final irrigation application also
saves money associated with pumping
water.

Recommended Irrigation System

Whether corn producers choose the most
precise, cutting-edge methods of irrigation
scheduling or irrigate solely based on
environmental observation and known crop
data, production outcomes generally will
outperform unirrigated acres.

Center pivot systems are a good choice
because they generally have one of the
lowest per-acre installation costs, are easy
to operate and are energy efficient because
they operate at low pressure. Reinke
dealers can recommend specific irrigations
systems to fit individual fields. The Reinke
brand provides a variety of VRI solutions for
all kinds of budgets. ReinCloud®, Reinke’s
remote monitoring system, allows you to
see real-time sensor data and control your
pivot(s) from your smartphone, tablet or
computer. Reinke dealers also can retrofit
remote control technology on any brand of
irrigation system. Find a Reinke dealer near
you at www.reinke.com/find-a-dealer.html.
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