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Mobile drip irrigation results in high yields, water savings
COLLEGE STATION, Texas —
Higher biomass, less water and more
fruit are the results of the first year
in a Texas A&M AgriLife Research
study comparing mobile drip irrigation, MDI, to low-elevation sprinkler
application, LESA, irrigation systems.
The project comparing types of
irrigation and irrigation scheduling
is led by Charlie Rush, Ph.D., Texas
A&M AgriLife Research plant pathologist and a faculty member in
the Department of Plant Pathology
and Microbiology within Texas A&M
University’s College of Agriculture
and Life Sciences, Amarillo.
Funding is provided by a grant
from the Irrigation Innovation Consortium at Colorado State University.
Rush is working with the USDA-Ag r icult u ral Research Service faculty at Bushland and industry
partners to investigate the potential
of producing high-quality vegetables
under irrigation for fresh market sales.
Irrigation systems in the study
Most vegetable farmers use stationary drip irrigation, either subsurface or
surface. In contrast, most crop growers
in the High Plains grow traditional
crops and use center pivots for sprinkler irrigation.
“We want to look for options for
See MOBILE
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With mobile drip irrigation, a center pivot system pulls long dragging drip irrigation hoses through a field of tomatoes, directing
the water application to the plants.
Photo courtesy Qingwu Xue, Texas A&M AgriLife
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UD researchers investigate
how to improve consumers’
appetite for recycled water

NEWARK, Del. — University of
Delaware researchers are investigating
consumers’ willingness to purchase
food products grown with recycled
water.
One of the most precious resources
on Earth, water is getting more scarce.
Americans living in places like the
Colorado River Basin see the issue on
their doorstep.
The issue is widespread; 40 out of
50 states can expect water shortages
by 2024.
With a demand to feed a global
population swelling above eight billion
people, agriculture is a leading industry in water use, reaching as high as
80% of total usage in some regions.
“Fortunately, this is a problem that
can be solved,” said Kent Messer,
S. Hallock du Pont Professor at the
University of Delaware. “Recycling
wastewater for agricultural purposes
is a cost-effective, sustainable and safe
solution.”
Countries like Israel successfully
invested in wastewater treatment facilities decades ago.
But wastewater recycling technology can only serve its purpose if consumers are willing to put the products
grown with treated wastewater in their
grocery cart.

Many shoppers can’t get past the
“ick” response or stigma — an irrational or exaggerated response to
the risk. So, getting to the bottom of
consumer attitudes is a major key to
the technology’s application.
“Psychologically, the further away
you can keep a product from where
the contact occurred with a potential
contaminant, the more comfortable the
consumer feels,” Messer said. “People dislike the words recycled water
or reclaimed water. They don’t like
things that focus on where the water
came from; they like to know what the
current status of the product is now —
pure, fresh or natural.”
In the case of recycled wastewater,
such a reaction feels natural. Research
validates this very primal response as
hardwired into human beings.
“Most people’s brains respond
negatively to the ‘toilet to tap’ concept,” Messer said. “However, we use
manure in fertilizer to grow food. We
can use water that’s been in contact
with wastewater to successfully grow
food, feed the world and solve the
water crisis.”
In a research paper published in
See RESPONSE
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IA announces 2021 New Product Contest winners
FAIRFAX, Va. — The Irrigation
Association is excited to announce
the winners of the 2021 New Product
Contest.
This year’s contest was a hybrid
event — combining both virtual and
live elements.
All products and technologies entered in the contest were featured in
the online product showcase at www.
irrigationshow.org and displayed in
person at the 2021 Irrigation Show
and Education Week held Dec. 6-10
in San Diego.
Forty new products and technologies were entered in five different

categories.
Products were evaluated based on
innovation, design quality, increased
water/resource-use efficiency, ease of
use and product life expectancy.
Contest judges were experienced
professionals with technical knowledge and industry expertise.
Official judging was conducted
via Zoom on Nov. 17-18, and these
winners were announced live on the
Irrigation Show floor on Dec. 9.
The winner of the agriculture
irrigation category is the Toro Automation System by Toro Ag.
The Toro Automation System is a

cloud-based system for management
of agricultural irrigation based on base
stations and devices to control valves
and report sensor feedback.
It allows for more flexible water
input scheduling based on precision
irrigation.
The winner of the agriculture
specialty category is Jain Water Management Services by Jain Irrigation.
Jain Water Management Services
takes a highly integrated approach to
generate intelligent irrigation schedules, observing plant responses using
satellite imaging while monitoring
soil moisture conditions, weather and

field irrigation events and providing
irrigation consulting for maximizing
water-use efficiency and improved
yields.
The winner of the landscape irrigation category is the Flow-Indicating
Basket Filter by Rain Bird Corporation.
The Flow-Indicating Basket Filter
is a complete solution to monitor drip
system performance.
It’s the only product that provides
all-in-one flow measurement, filtraSee WINNERS
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Team to study pros, cons of groundwater self governance
BLACKSBURG, Va. — The United States uses 82.3 billion gallons of
fresh groundwater per day, according
to the National Ground Water Association. Groundwater is used for numerous applications, including public
water supply, irrigation, farming,
manufacturing, and thermoelectric
power. However, this dependency in
so many facets of society threatens to
deplete our supply.
To counteract groundwater depletion, communities using irrigation
have begun to develop community-level rules to regulate use and man-

agement to preserve the aquifer and
their livelihoods. The initial success of
these self-governance regimes has led
to rapid spread as more communities
adopt this approach. Communities
with such rules in western Kansas and
south-central Colorado have benefited
from decreased groundwater pumping and increased storage. However,
researchers note that these successes
developed under ideal conditions with
stable crop markets and a relatively
wet period. What would happen if
the market faltered, or if the weather
changed?

“There is an urgency to address
these questions,” said Landon Marston, assistant professor of civil and
environmental engineering at Virginia
Tech. “Groundwater depletion continues to worsen in many areas and these
governing rules are largely untested
but are continuing to spread to other
communities.”
Marston leads a multi-institutional
team of researchers that was recently
awarded a nearly $1.6 million grant
by the National Science Foundation to
develop new theories of how socio-environment diversity determines the ef-

fectiveness, resilience, and adaptability of groundwater self-governance
regimes. Their research examines
the viability of these regimes under
current conditions but also seeks to
understand how they would behave in
the event of social or environmental
changes.
“There are still many questions
remaining regarding the long-term effectiveness, resilience, and adaptability of these self-governance regimes
See GROUNDWATER
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EQIP can help if adding irrigation scheduling tool
FAIRFAX, Va. — A well-designed
center pivot system applies the correct
amount of water to crops and soil at
precisely the right time, particularly
when used in conjunction with irrigation scheduling technology.
“Conver ting f lood ir r igation
to center pivot irrigation will help
improve your farm,” said Lindsay
FieldNET Sales Specialist Quinn
Charling Charling. “You’ll use water
more efficiently since flood irrigation
results in quite a bit of water not being
used as intended. By contrast, 90% of
the water in center pivot technology is
used as intended. The water savings
associated with converting to center

Response ...
Continued from Page 2

the American Journal of Agricultural
Economics, UD, University of Pennsylvania and University of Florida
investigators went up and down the
grocery aisle.
From bottled water to spinach to
dairy products, they asked where
consumers drew the line.
Shoppers made purchasing decisions on real products with real money.

pivot technology can further be increased by incorporating some degree
of automation, which is simple with a
tool like FieldNET Advisor.”
The Environmental Quality Incentives Program in the USDA’s Natural
Resources Conservation Service
provides financial and technical assistance to growers to help, among
other things, conserve ground and
surface water, reduce soil erosion, and
increase soil health. The USDA’s recognized irrigation practice standards
call out the conservation benefits of
switching from flood-based irrigation
to center pivot irrigation, as well as
adding a cloud-based remote teleme-

try irrigation scheduling tool to your
new or existing pivot system.
The program is voluntary and can
be applied to at a local USDA Natural Resources Conservation Service
office. Through EQIP, NRCS provides growers financial resources and
consulting on how to improve conservation and sustainability in their
operations. The levels of assistance for
various irrigation equipment or practices vary by state, so it is important
that growers interested in exploring
EQIP funding reach out to their local
NRCS office.
Additional benefits of participating
in EQIP include:

• Reduced contamination from
agricultural sources.
• More efficient use of nutrients.
• Increased soil health.
Charling says the cost-sharing aspect of the program can help growers
who are thinking of implementing
center pivot irrigation and/or a remote
irrigation scheduling tool.
“My biggest piece of advice for
growers is to go in and talk with
your local NRCS office. Walk through
what you want to do and they will
help you figure out the best way to

Some items were produced with traditional ground water and others with
treated, recycled water.
Consumers were uncomfortable
purchasing products like bottled water
and fresh fruit, which were perceived
to be more directly connected to recycled water.
But animal byproducts like cheese
produced by cows who drink recycled
water drew much more favorable responses.  
Findings also suggest that consumers’ stigma to products grown with
recycled water is essentially removed
when this water also passes through

a natural barrier, such being injected
into an aquifer before being pumped
out for irrigation use.
“Consuming food grown with
treated, recycled wastewater is safe,
but many people feel bad when doing
it. So, they often shun it,” said Messer.
“So, the challenge becomes that we
need to clean the water physically, but
also psychologically. That’s where this
natural barrier finding comes in.”
The study’s results provide actionable information for policymakers,
water managers, and the agricultural
and food industries.
“Just having a solution that works

technically is not sufficient to solve
the water crisis,” Messer said. “The
findings give [these groups] strong
evidence about finding the right water
for the right uses, where consumers
feel okay with it. Maybe we keep recycled water away from fresh spinach.
Or, if you’re going to use it to irrigate
peaches, make sure that water has
gone through an aquifer.”
Funding for the study came from
a USDA National Institute for Food
and Agriculture CONSERVE Grant
(Center of Excellence at the Nexus of
Sustainable Water Reuse, Food, and
Health).

NEW YEAR
NE W BEGINNINGS

Start the new year with a trusted lending partner.
Give us a call today to discuss your financial needs and learn
how Farm Credit can help prepare you for what lies ahead.

888.339.3334 | mafc.com |

See TOOL
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Planning for a successful
grain year in 2022
The year 2021 was a unique one
in many aspects.
Despite all of the obstacles that
popped up over the last 12 months, it
turned out to be a memorable one for
most grain farmers in the mid-Atlantic region.
Many areas experienced relatively
high yields while commodity prices
approached levels that had not been
seen in nearly a decade, leading to a
profitable year for many growers.
Now that 2021 is behind us, it is
time to focus on 2022.
As many row crop farmers are
aware, direct input costs have increased across the board since last
year.
While some inputs such as lime
and seed have only gone up slightly, commercial fertilizer and some
chemicals have seen more substantial
price increases.
As of December 2021, commercial fertilizer prices on primary
nutrients (N, P, and K) have doubled
or even tripled from what they were
this time last year. Prices could go
even higher in season as fertilizer
demand increases.
The same can be said for some
of the more widely used herbicides.
Glyphosate price increases lead the
way, currently being nearly triple
what they were a year ago.
Prices on paraquat (Gramoxone),

CREDIT
CORNER
By DOUG BENNETT
Loan Officer
MidAtlantic Farm Credit
glufosinate (Liberty), and atrazine
have nearly doubled while 2, 4-D is
up close to 25 percent over last year.
Along with the price increases are
concerns about product availability,
especially surrounding glyphosate
and atrazine.
With the current supply constraints, it may be beneficial to reach
out to your ag retailer to develop a
herbicide program for 2022.
Having solutions in place now can
help alleviate some of the pressure
in season and provide peace of mind
knowing that you will have the tools
available to keep your fields clean.
One possible solution could be using pre-mixed herbicides rather than
more traditional programs where
individual chemicals are used.
Another alternative might be
See BENNETT
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The spray pattern on the typical center pivot system with LESA hoses is much
broader.
Photo courtesy Qingwu Xue, Texas A&M AgriLife

Mobile ...
Continued from Page 2

Texas High Plains producers to use
specialty crops to diversify their
operation and have the potential to
get higher returns for their water,” he
said. “We know high-value crops do
best under drip irrigation. However,
most producers have already invested
in center pivot systems, so we feel
this study will let them see if it will
be worth their time to retrofit those
with draglines.”
The two-year study compares MDI
and LESA irrigation systems against
the traditional subsurface drip irrigation. Additionally, the study uses neutron probes to measure soil moisture
and help determine irrigation timing.
The MDI system attaches to existing center pivot irrigation systems
and applies water directly to the soil
surface as the driplines are dragged
across the field to provide uniform
wetness.
The LESA irrigation system is representative of traditional irrigation in
most fields. It includes spray nozzles
that hang from the center pivot and
place the water application about 2 feet
from the soil surface.
First-year study shows differences
Ranjeeta Adhikari, a post-doctoral
researcher in Rush’s program, ran the
trials using two spans of a traditional
LESA center pivot system, retrofitted
with MDI on the AgriLife Research
facilities at Bushland.
The study included four replica-

tions of each MDI and LESA, with
10-foot row spacings and 26 inches
between plants. Production was compared to that using traditional stationary drip as a control.
While the plan was to use both
tomatoes and watermelons, herbicide
drift damaged the tomatoes. So, the
same variety of watermelon was planted across the entire test.
The team transplanted the watermelon plants from the greenhouse on
May 27. Harvests were Sept. 1, Sept.
15, Oct. 1 and Oct. 15. During the second and third harvests, they selected
an equal amount of fruit for quality
analysis.
The LESA tests did not make it to
the fourth harvest, as the plants had
died back by then.
Adhikari said there was no difference in the sugar content and fruit
size of the watermelons between the
treatments. But there were significant
differences in other areas, including:
• Much higher biomass — 35 percent more — and ground coverage appeared under MDI compared to LESA.
• Vegetation difference started to
show 40-45 days after transplanting.
• MDI led to a longer vegetative and
fruit-growth period. The plants under
LESA started to die earlier than those
under MDI.
• The number of fruit and total fruit
yield was much higher with MDI —
almost 30 percent higher — compared
to LESA.
• LESA used more water for the
same amount of production. So, MDI
See MOBILE
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Look for the annual ‘Ag Finance’
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Groundwater ...
Continued from Page 3

under droughts or volatile commodity
markets,” Marston said. “There can be
potential problems of one-size-fits-all
approaches that can undermine system
sustainability and resilience.”
By exploring these challenges, the
five-year grant aims to help groundwater-dependent agriculture communities create better management
strategies. The project brings together
four academic institutions – Virginia
Tech, Kansas Geological Survey, Purdue University, and Colorado School
of Mines.
Marston’s team will study the communities in Kansas and Colorado that
have rapidly adopted self-governance
schemes to manage the groundwater
commons. The rapid spread between
regions may undermine long-term
resilience because the groundwater
management rules do not account for
the unique social and environmental

Winners ...
Continued from Page 3

tion and pressure regulation as well
as offering easy maintenance and

contexts of differing areas.
“It is one thing to write down rules
that seem good on paper,” said Steven
Smith, assistant professor of economics and business at Colorado School of
Mines. “Just like the rules of the road
do not explain actual driving behavior,
we do not expect that groundwater
rules will be followed to a T.”
This project will help researchers
and communities better understand
and model how irrigators actually
adapt and behave in response to new
rules so they can better assess their
effect on the community’s water and
food systems.
“By investigating the social and
physical aspects of groundwater sustainability together, we are hoping to
figure out the key features that lead to
success in these areas and how those
can be translated to other communities,” said Sam Zipper, an assistant
scientist for the Kansas Geological
Survey, a division of the University
of Kansas.
Due in large part to the demands
of irrigating cropland, groundwater
depletion is a growing concern in

many areas throughout the United
States. If left unchecked, groundwater
depletion can increase pumping costs
and deteriorate water quality.
“Continuing unsustainable groundwater use will threaten farmers’ livelihoods, lead to the collapse of rural
communities, and impact national and
global food supplies,” said Marston.
“This project investigates promising stakeholder-driven solutions to
groundwater depletion.”
The team will collect, synthesize,
and analyze social and environmental
data within the specific communities to better understand how their
self-governance institutions function.
The multi-method approach will
include public document analysis,
structured surveys, qualitative interviews, and behavioral experiments.
Environmental and social data will
be integrated within a modeling
framework to test the effectiveness,
resilience, and adaptability of different groundwater governance regimes,
particularly under changing economic
and climatic conditions.
Smith will conduct farmer inter-

views and surveys to understand how
they make irrigation and farming decisions under different self-governance
regimes.
“Self-governance of the irrigator
community appears to have the best
chance of achieving meaningful
pumping reductions that would extend the lifespan of the aquifers and
the agricultural production that they
support,” said James Butler, Jr., senior
scientist at the Kansas Geological Survey. “The interviews and surveys will
help us explore which self-governance
systems are best for achieving these
reductions and how transportable
these systems are from one area to
another.”
Additionally, the team will develop a web browser-based behavioral
experiment that tests how farmers
respond in specific scenarios, allowing the team to identify behavioral
responses that are difficult to isolate
in real life. After the experiment is
developed, it will be tested on under-

installation.
The winner of the landscape specialty category is the WaterSwitch by
Irrometer Company.
The WaterSwitch works with existing valves or a controller to improve
irrigation efficiency based on plant
demand.

The module will prevent irrigation
cycles by signaling the controller’s
sensor circuit or interrupting the solenoid power when the soil moisture
status is wetter than the adjustable
set point.
The winner of the landscape lighting category is the SRP Strip Light by

FX Luminaire.
The highly versatile SRP Strip
Light is constructed with extruded
silicone to provide superior protection
against tough outdoor conditions, and
its specially designed body delivers
soft, even lighting without hot spots
or diffusers.

See GROUNDWATER
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Groundwater ...
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graduate students, to ensure validity
in a controlled setting, prior to being
conducted in the field either in-person
or online.
By involving students in the experimental testing, the researchers hope to
ultimately work toward solving society’s sustainability issues. The project
will train three undergraduate and four
graduate students as well as a postdoc-

Tool ...

Continued from Page 4

access cost-share dollars to help you
get there.”
Ever y Zim matic center pivot
has FieldNET hardwired into it, and
the first year’s cellular-based subscription is included cost-free.
“FieldNET includes remote telemetry, which allows growers to control
pivots and start and shut off wells
remotely,” says Charling. “The benefit
is greater control over your systems
in less time. It just takes efficiency to
the next level and makes your entire
operation more efficient.”

Mobile ...
Continued from Page 5

had higher water-use efficiency.
Water-use efficiency
results promising
During the first phase of the experiment, from planting to mid-July,

Bennett ...
Continued from Page 4

replacing a glyphosate trip across the
field with a different mode of action
in your burn down.
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toral fellow in the science of socio-environmental systems. Students will be
taught how to combine theories and
methods from multiple disciplines to
find a new approach to understanding
the water cycle, explained  David Yu,
assistant professor of civil engineering
at Purdue University.
“Our understanding of the physics
of soil and water flow outpaces our understanding of how human decisions
shape the water cycle,” said Zipper.
“To meet the current and future water
sustainability challenges, students
need to be comfortable thinking about
both physical and social aspects of

the water cycle, and our project will
provide this integrative training to
students at the undergraduate and
graduate levels.”
Data collected for this project will
build on numerous existing environmental datasets, allowing the team to
better understand the hydrologic, agronomic, and environmental processes
occurring in the study areas. The areas
in both Kansas and Colorado have
annual groundwater use data obtained
through f lowmeters on pumping
wells, which can provide information
on water rights, annual water use,
and relevant ancillary data. Marston,

Zipper, and Butler will integrate these
data within a model that represents the
coupled interactions between farmers,
irrigated croplands, and the underlying
aquifer.
The team’s overall goal is to advance theory on self-governance of
groundwater commons and create new
tools that can be transferred within
and beyond the study communities,
to benefit the entire nation.
“We need to act proactively to ensure we are able to produce food for a
growing population under the prospect
of decreasing water supplies due to
climate change,” Marston said.

Nearly all FieldNET subscriptions
include FieldNET with WaterTrend,
a feature that provides a 7-day water
outlook based on field-specific forecasted rainfall amounts, crop growth
stage and crop water usage information, adds Charling.
Growers can see trends in how their
crops are using water, enabling them
to make better, data-driven decisions
on when and how much irrigation is
needed.
At any time, growers can take their
irrigation management to the next level and upgrade to FieldNET Advisor
to receive daily, automated irrigation
recommendations — including the
ability to account for multiple crop
types and planting dates, incorporate
satellite imagery, further customize

the irrigation parameters, and receive
continuously updated variable-rate
irrigation prescriptions.
“If you’ve been thinking about
changing your operations to include
center pivot irrigation or remote irrigation scheduling, now could be the
perfect time,” Charling said.
The World Economic Forum estimates that if just a quarter of the
world’s farms adopted precision agricultural practices, farm yields globally
could increase by 15 percent.
Greenhouse gas emissions and
water use would decrease by 10% and
20%, respectively.
On Sept. 15, 2021, legislation was
introduced to Congress under the Precision Agriculture Loan Act.
This bipartisan effort would expand

accessibility of tools to boost production and reduce inputs.
The PAL Act would establish the
Precision Agriculture Loan program
within USDA’s Farm Service Agency
and would offer low-cost and longterm loans to agriculture producers
who want to adopt precision agriculture technologies.
“Lindsay supports further investment to support our rural farmers
who rely on connected technology to
improve efficiency and productivity.
Water is a precious resource, and we
should take every opportunity to implement the tools needed to improve
data reliability in rural areas, supporting increased yields and water conservation,” said Randy Wood, Lindsay
Corporation’s President and CEO.

the same amount of water was applied
with LESA and MDI — 1 inch per
week for a total of 9 inches, Adhikari
said. During the remainder of the
growing season, neutron probe readings of each plot dictated how much
water the plot would receive.
The LESA plot received 13 inches
during this second phase, reaching a
total of 22 inches. The MDI section
required only 10.5 inches in the second

phase, for a total of 19.5 inches.
The yields recorded include:
• Single fruit weight averaged 13.9
pounds under LESA and 14.7 pounds
under MDI.
• The number of fruits per plant
was 1.5 under LESA and 1.9 under
MDI.
• The fruit yield averaged 20.1
pounds per plant on LESA and 27.5
pounds per plant for MDI.

“Since the water applied was less
with MDI, and the yield was higher,
the overall water-use efficiency was
higher under MDI,” Adhikari said.
“MDI allows the water to be applied
directly to the root zone, while the
LESA application doesn’t all fall on
the root zone, affecting everything
from forage to fruit. More of the water
evaporates and is inaccessible under
LESA.”

Another key to having a profitable grain farming year in 2022 is to
remain focused on grain marketing.
Commodity prices fluctuated significantly in 2021 and could continue
to do so through the coming months.
Watching the markets daily
(including during planting season)
can help ensure getting the best price

possible for the grain that is harvested.
This can in part offset the input
price increases that are being experienced.
The answer may be different for
each farmer, but your crop advisor
will be able to guide you through
the process and help you make the

decisions that will make 2022 a successful year.
Here at Farm Credit, we understand the challenges facing all
farmers.
It is our mission to stand beside
our members and the entire agriculture community during good, bad,
and uncertain times.

Get the picture?
Send ag-related photos to The
Delmarva Farmer Photo Contest,
Attn: ‘PHOTO CONTEST,’ P.O. Box
2026 Easton, MD 21601, or e-mail
them to editorial@americanfarm.
com. (in a .JPG or .EPS format) with
“PHOTO CONTEST” in the subject
line. Identify people and animals in
photos, and include photographer’s
name and where photos were taken.
A winner will be chosen at the end of
the year and receive a check for $100
in the child’s name of his/her choice.
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Harrington DE 19952
Phone: 302-566-6094
www.agrolab.us
Email: admin@agrolab.us
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seed and fertilizer prices ARE increasing.

WE CAN help!
Purchase a new reinke center pivot and
make no payments for up to 24 months.*

PLUS

receive a

FREE
RC10 UNIT or
cropx
sensor

WITH THE PURCHASE OF A NEW
3 TOWER OR MORE SYSTEM.

833 S. DuPont Blvd.
Milford, DE 19963

SCAN HERE TO
REQUEST SERVICE!
We service all brands
of irrigation systems!

(302)422-2262

*With approved credit. Interest rate is dependent on credit score. Up to 10 year term.
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