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Knowing Your Nozzles
is Key to Preventing
Weed Resistance

By Robin Siktberg
Custom Content Editor

W

EED RESISTANCE is changing more than just which
herbicides to use. The
need for a consistent spray

pattern that ensures complete coverage is vital. Nobody wants to see weeds
develop resistance to the new herbicide
technologies. Killing weeds completely
and thoroughly both in the field and at the
edges and corners is the best way to prevent this, and that means more attention
must be paid to all aspects of application:
pressure, speed, boom height, nozzles,
and droplet size.
“Consistent spray pattern is so important to preventing weed resistance,” says
Gary Esselink, Precision Ag Specialist for
Raven. “If weeds are only partially damaged, but not killed, eventually a population will develop resistance. Getting the
correct rate of the herbicide onto the plant
is key to killing it completely. The right
nozzle directly affects the coverage.”
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One of the most significant changes is
that the labels of the new dicamba products all have specific nozzle requirements.
“Drift is a significant concern with the
dicamba technologies,” says Es¬selink.
“Droplet size is an important factor, and
nozzles that provide a coarse spray are
required.”

RIGHT NOZZLE + RIGHT PRESSURE =
RIGHT DROPLET SIZE

Esselink explains that droplet size is
measured in microns; the diameter of a
human hair is about 100 microns. Droplets
in medium to coarse spray are 400 to 600
microns, and in fine spray they are 150 to
200 microns.
“Of course, fine droplets drift more
easily,” Esselink says. “They also may be
so light they don’t adhere to the leaves,
which means the correct rate of herbicide
does not reach the plant. The goal is to get
complete coverage with the product and
have it stick to the foliage of the weeds.
If the droplets are too big, say up to 800
microns or more, they may hit the leaf and
bounce off. The goal for most dicamba
herbicides is recommended to be about
600-700 microns.”

In a flow-based system, speed and
pressure directly affect droplet size. The
faster the speed, the higher the pressure
through the boom and the finer the droplet.
The slower the speed, pressure is lower
and droplet size larger. If the speed and
pressure are too low, the herbicide may not
even reach the end of the boom, meaning
weeds will be missed. Rough spots in the
field can cause an operator to slow down
and thus, produce an uneven spray pattern.
“With glyphosate, everything was
easy— in the beginning, you could apply
a reduced rate and not worry if just a few
drops reached the weed, because it would
still kill it,” Esselink says. “But that is not the
case anymore, now correct and consistent
spray patterns are so much more important, with all the many different herbicides
that are out there. It’s like Farmers and
operators have to go to school all over
again—Spraying 101.

PULSE-WIDTH MODULATOR VALVES
ENSURE CONSISTENT PRESSURE

Another factor is the larger sizes of
booms being used today, Esselink says.
“Farmers and applicators used to have
boom sizes of 60 feet, or maybe 80 or 90
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feet. However, there are a lot of 120-foot
booms being used now, and the longer
length magnifies any loss of pressure because the herbicide has to travel farther.”
A solution to this problem is pulsewidth modulated valve technology, or
PWM. The PWM valve is attached to the
nozzle body and controls the rate electronically, so the pressure doesn’t change
according to the speed of the sprayer.
The valves work in an on/off duty cycle.
The variability is managed by the PWM
valve, Esselink says. If you are driving
faster, the duty cycle is on more, allowing
flow to go through faster but still maintaining the same consistent pressure. If
you drive slower, the valve is more in the
off mode than the on mode. The pressure doesn’t change, so the droplet size
doesn’t change.
Esselink says the PWM technology is
not brand new, but several factors are
leading people to look at it more seriously.
“The longer booms are one of the
major reason why PWM technology is
gaining traction,” he says. “Concern
about correct droplet size and consistent
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spray pattern as it relates to application
management is another. Killing weeds completely and reducing the likelihood of herbicide resistance is a third factor. But over
it all is the increased importance of getting
the right rate of herbicide on the weeds,
and that means a consistent spray pattern
is more important than ever before.”

HAWKEYE NOZZLE CONTROL
SYSTEM PROVIDES CONSISTENT
SPRAY APPLICATION

Raven’s Hawkeye Nozzle Control
system incorporates PWM technology. It
also has turn compensation; when going
around a curve, the system detects the
boom is going faster on the outside, it will
put more spray on that part of the boom
and less on the inside. “Again, it’s about
consistent spray pattern,” Esselink says.
“Often you will see a lot of weeds at the
corners of a field that are damaged, but
not killed because the herbicide was under-applied as the sprayer goes around
the corner. Conversely, you run the risk
of crop dam¬age if the spray is overapplied on the inside of a curve.
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Raven’s AutoBoom is also important
in maintaining a consistent spray pattern.
Correct and even boom height play a large
part in a desired spray pattern, especially
with the larger booms. Without correct boom
height control, if the end of the boom is allowed to go too high, you may experience
spray drift, if it goes too low, you will diminish the size of the spray pattern. Sensors
measure the boom’s height from the ground,
making adjustments to keep it level.
Esselink says there are sprayer nozzles labeled for dicamba technologies
that work with the Hawkeye system. And
he stresses that worn nozzles can negate
the benefits of the best technology.
“Correct nozzles are everything,” he
says. “Applicators or farmers can spend
more than $250,000 on a sprayer but if
they neglect good nozzle maintenance or
properly functioning sprayer nozzles that
cost $5,000 to $6,000, then the whole
sprayer can become ineffective. That’s
why proper application is so important
to us at Raven. We’re not in the nozzle
business, but we want customers to have
optimum results.”

•
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■ U PFRONT

Express Scripts Deal
Affirms E-Commerce Value
in Today’s Digital World

W

E’RE TOTAL SUCKERS for merger
and acquisition news in the B2B
media. Whether it’s DowDuPont, John
Deere-Blue River Technology, or BayerMonsanto, we spend literally hundreds of man-hours
analyzing these market-shifting moves.
Guilty as charged, I suppose ...
Now comes another transaction that REALLY
caught my eye: Express Scripts, which I’d argue is
basically the Farmers Business Network (FBN) of prescription drug retailing, was acquired in early March
by BIG INSURANCE conglomerate Cigna for an astronomical $67 billion.
Yes, you read that right.
A prescription drug retailer that has no brick-andmortar storefront presence, that doesn’t own the actual inventory it markets (like FBN, it partners with
established distributors and retailers to obtain product), and that had reported a mere $4,517,400 income
in 2017 — yep, that company just went for over half a
hundred billion dollars.
Why?
My friends, it’s the power of e-commerce.
Sure, Cigna gets the Express Scripts logistical
footprint, as well as all the data the company has
been collecting around prescription drug-purchasing
habits since it began back in 1986. But the real apple
of Cigna’s eye in this one has to be the acquisition of
an industry-leading e-commerce platform.
You see, it’s fair to assume that Cigna looked at
Express Scripts as perhaps its only shot to successfully jump into the e-commerce retailing world.
Being an insurance company, I’d guess retail distribution isn’t really in its repertoire of expertise.
Which brings us back, once again, to FBN.
By all reports the company is growing by leaps
and bounds by the week, and with that growth,
growers are becoming increasingly comfortable
doing business on the platform.
With a head start of a couple of years on emerging
competitors, such as CommoditAg and AgVend, it’s
also fair to wonder whether buying inputs from FBN
will one day be as commonplace as ordering prescription drugs over the internet is today.
The lesson here? It’s not up to us as an industry
to decide who wins. In the end, the consumer — or
in this case the farmer — will be the one to choose
which e-commerce platform rules them all. ■
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BY ALL REPORTS
FBN IS GROWING BY
LEAPS AND BOUNDS
EVERY WEEK, AND
WITH THAT GROWTH,
GROWERS ARE
BECOMING
INCREASINGLY
COMFORTABLE
DOING BUSINESS
ON THE PLATFORM.
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■  POSITIONING

T O P I C S A N D T R E N D S I N P R E C I S I O N A G R I C U LT U R E

CAPA Hosts Reception on the Hill
The Coalition to Advance Precision Agriculture on
Jan. 23 invited regulators, legislators, and staff to
learn more about the benefits of precision agriculture
technology during a special after-hours reception in
the Capitol building. Attendees enjoyed drinks and hors
d’oeuvres while chatting with ag technology experts
and communications professionals from several CAPA
member organizations.
CAPA’s mission is to facilitate communication
between industry associations and federal decisionmakers about precision agriculture tools and practices.
CAPA promotes science-based policy decisions to
advance a safe and sustainable food system. There are
currently 17 CAPA member organizations.
Topcon’s Mike Gomes (left) talks with Ian Artinger,
a congressional intern in the office of Mark Walker, who
represents the 6th District of North Carolina, during the
CAPA reception on Jan. 23.

T O P 10 M O S T-V I E W E D A R T I C L E S
O N PRECISI O N AG.CO M

COMING IN JUNE
PrecisionAg Professional

(Feb. 10, 2018-March 11, 2018)

1. 10 New Mobile Apps for Precision Agriculture
2. 17 Field Scouting Apps For Precision Agriculture
3. Precision Farming Companies to Watch in 2018 (OPINION)
4. Autonomous Tractors Could Work in Wetter Conditions than Traditional Tractors
5. Data Aggregation Service Goes Nationwide
6. NFMS 2018: Precision Farming, Ag Tech Developments from Louisville
7. Mavrx Opens Satellite Platform to Entire U.S. Farm Economy
8. Machine Learning: The Secret Sauce of Precision for Fighting Crop Diseases

■ PRECISIONAG
BUYERS’ GUIDE
Featuring the lastest
in technology
products for the
precision-focused
service provider.

9. Opinion: Keeping the Agronomy in Technology is an Absolute Must
10. Feel Something is Missing in Precision? Answer These 10 Tough Questions

Upcoming
Events
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■ INFOAG CONFERENCE
July 25-27, 2018 | St. Louis
Union Station
www.infoag.org

PRECISIONAG PROFESSIONAL
ACCELERATOR

June 26-28, 2018 | Brookings, SD
McCrory Gardens
www.precisionagaccelerator.com

■ PRECISIONAG® VISION
CONFERENCE
January 2019 | Seattle
www.precisionagvision.com
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Seamless Integration of Data From the Field to the
Farmer is Hallmark of SST Technology

H

AVING THE TOOLS to collect
data out in the field and
communicate agronomic
recommendations directly to
growers saves time and money. Having
the ability to sync all the information in
one place and have access to it whether
in the office, in the truck, or standing
in the field streamlines the flow of
information and eliminates redundancy.
Here’s what two retailers had
to say about why they use SST
technology to gather data and make
recommendations to their customers.

CROP QUEST
Precision Ag Manager Nathan Woydziak says Crop Quest
uses most of the SST software suite.

We are better at communicating
“
with our clients because of Sirrus. It
doesn’t replace the other forms of
communication, but it does
add a new level. Tools like
this connect us as we expand
our footprint and help
growers across the globe.”
— NATHAN WOYDZIAK, CROP QUEST

“We offer the precision ag services we consider valuable
to our clients' operations,” Woydziak says.“Crop Quest’s
core business focuses on providing value to clients through
agronomy services. We collect data related to crop planning, farm management, precision ag, and scouting.
In order for Crop Quest to efficiently deliver value using
imagery, it has to be timely, so the company needed an
automated way to obtain imagery, a quick way to scout
with imagery, a familiar way to recommend action, and a
close-to-effortless delivery mechanism. Paramount Imagery
paired with SST Sirrus makes all this happen.
“Summit remain the workhorse for our Precision Ag
services,” Woydziak says. “We continue to use FarmRite
through Summit for the automated processing. It’s worked
well for Crop Quest to be on a platform that bring good
data standards. I don’t see this changing anytime soon.”

MFA INCORPORATED
Thad Becker, Precision Department Manager at MFA
Incorporated, says he uses SST’s Summit, Sirrus, The
Viewer and Analytics. “We try to use SST for all of our
data,” he says.
Becker says MFA
collects soil samples
We like the ability to be
and scouts using
the Sirrus mobile
connected and run a uniform
app. They read in As
corporate program. This gives
Applied, As Planted
our customers a uniform
and Yield Data into
Summit. They also
experience no matter who they
collect EC data and
are working
use imagery in SST’s
software.
with.”
“I like the
— THAD
standardized
BECKER, MFA
database as well,
INCORPORATED
because it means
there is no need for
product translation
from one grower to the next or even
between our stores,” Becker says.
“I also have a universal equation
set I can manage that allows us to have uniform
recommendation parameters across the company and
allows me to make changes quickly across all users
when necessary.”

“

WWW.SSTSOFTWARE.COM
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BUSINESS PROFILE

Delivering on Data Value
INSITECDM,
A PROPRIETARY
PROGRAM
OF AG PARTNERS,
FOCUSES ON
BUILDING SOLID
RECOMMENDATIONS,
BASED ON
VALIDATED DATA.

BY PAUL SCHRIMPF

pschrimpf@meistermedia.com

B

RUCE BAIER is
another deeply experienced precision
agriculture manager
who survived the early years
of ag technology while riding
the “bleeding edge.” Starting
with grid sampling in 1994,
when he was with the retail
division of Cargill, he parlayed that data into variablerate prescription building in
1995, closely followed by the
purchase of the company’s
first yield monitor.
“We learned about what
not to do by making a lot of
dumb mistakes, but that was
what the bleeding edge was
like,” Baier says. “It was really not a lot of fun.” In 1999
Baier and his colleagues really
pushed the envelope, working
with an ambitious farmer on a
variable-rate planting system
built off a Rawson controller
(a technology manufacturer
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Director of Precision Ag
Services Bruce Baier (left)
and InSiteCDM Manager
Clint Sires deliver precision services
to their Ag Partners clients.
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InSiteCDM provides farmers
with correlations
that reveal the
value of specific
field practices
while pinpointing
weak points in
their programs to
help get the most
out of their crops.

purchased by Trimble in 2008) and an
Ag Leader monitor.
Forays into imagery, early variable
nitrogen regimens, and measurements
of everything they could get their
hands on followed, with widely varying
success — but also a lot of learning in
the process.
Today, as the precision program manager at Ag Partners LLC, headquartered
in Albert City, IA, Baier is happy to stay
on the “leading edge” of technology
while working to deliver good value in
precision services to farmer clients. Ag
Partners serves farmers in 12 counties
in northwest Iowa, and the branded
precision offering — InSiteCDM — has
attracted about a quarter of the farmercustomer base.
InSiteCDM emerged in the mid-2000s
with the combination of Ag Partners and
CS-Agrow and really took off in 2009 with
the hiring of Clint Sires, who, as manager,
has focused on growing the program.
“Helping farmer-customers learn and
using data to make better decisions is
the gist of the program today,” Baier
says. “We do research to figure out bet-
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ter ways of doing things, whether it is
nitrogen recommendations or management zones or different practices, such
as narrow-row planting.”
Baier relies on Sires to oversee the
precision offering while also managing
two precision ag technicians who handle
equipment service and sales. Sires and
an InSiteCDM specialist focus on the
data. On the equipment side, Ag Partners
is an Ag Leader Blue Delta dealer and a
Precision Planting dealership.

FOCUS ON DATA
The InSiteCDM model lives by validated data, so the top priority for everyone who is in contact with the farmer
is ensuring that proper data collection
and management techniques are followed. Program progress is most often
measured by yield data, so farmers who
sign on for the InSiteCDM program also
are required to harvest with calibrated
yield monitors. “When they sign up, an
accurately calibrated yield monitor is
right there in the agreement,” Sires says.
“It serves to stress the importance of accurate yield data.”

PRECISIONAG PROFESSIONAL 

Every sales agronomist, in addition to
the InSiteCDM team, is capable of calibrating the monitor, he adds.
They also make it clear that more and
better data delivers better recommendations that make the time and effort worth
the hassle. “When there are problems
or just neglect, it is possible with newer
equipment to use scale tickets and backcalibrate,” Baier says. “We try hard to
make them understand that you can have
the averages right, but there’s a lot of
value in understanding the spatial variations, the highs and lows, in the field. So
when we talk about management zones
and assigning rates and population by
the fertility of these zones, it is now much
more important that they get the highs
and lows set within the field, so we get
the zones set up properly. Education is
the key to understand how important it is
to get it right.”
While Ag Partners sees its role as
data collector and interpreter as absolutely critical, it has chosen a partner
to provide storage and help make the
data more useful and malleable: Premier
Crop Systems, out of Des Moines, IA.
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“Premier Crop supplies the webfor small areas we will bring out
site interface to input data and the
our drone,” Baier says. “We get a
ability to create and run reports,”
better, faster, and more complete
Sires says. “When the data is not
picture with an airplane.”
available electronically, the collecImagery as a product is sometion form Premier Crop provides
thing Ag Partners has tried
allows us to collect virtually any
numerous times, most recently
other type of data, from row spacwith some of the drone-driven
ing information to manure apalternatives, but none of them has
plication and more, and record it
panned out.
on a field information sheet. All of In August InSiteCDM representatives and clients begin the
process of setting up management zones for the next plantLEARNING BLOCKS
it eventually becomes a layer on a
ing season, followed by visits to farmers to discuss strategy
One of the keys to adding
map. Once the data has all been
and ensure everyone is on the same page.
value
for farmers is conductentered into the system, we can go
ing
on-farm
trials through
in and run queries on the data for
a
program
Ag
Partners calls
YEAR-ROUND
APPROACH
our sales agronomists and use the
“Learning
Blocks.”
Baier
explains that
Ag
Partners
agronomists
and
preciresults to provide better recommendathese
trials
have
been
effective
in provsion
specialists
take
advantage
of
the
tions for all inputs being used.”
ing the value of products and practices
additional customer exposure received
The Premier data toolbox has been in
and have given the agronomists the
through multiple touchpoints with
place for the past decade, which has seen
confidence to make recommendations to
farmer-customers.
Baier
says
the
proa sharp increase in the available valid
farmer-customers. “We’re lucky to have
cess
to
set
up
management
zones
for
the
data. It gives Ag Partners a rich historical
succeeded early on in proving that we
next planting season starts in August,
perspective that allows a lot of comparcould test products and show which ones
followed by visits to farmers to discuss
ing and contrasting of weather and pest
made the customer money,” he says.
anomalies as well as agronomic practices
strategy and ensure they are on the same
The key to a successful Learning Block,
for long-time customers.
page with customers.
essentially a two-acre testing area in a
Premier offers another benefit — access
At harvest time agronomists and prefarm field, is identifying a section with
to aggregated data from similar precision
cision specialists go through the process
consistent soil type to reduce potential
customers. This is not always overly benefi- of checking calibration before capturing
variability. “This allows us to do whatevcial, unless it pertains to a particular issue
yield data and providing it to farmers as
er is needed to test product effectiveness
of broad regional interest. “In 2012 we
rapidly as possible to facilitate seed pur— for example, varying plant population
were experiencing a drought, and customchasing decisions.
or nitrogen rate,” Baier says.
ers were questioning whether it was worth
Through the end of the year all the field
Enhanced Learning Blocks takes the
the extra expense to apply a fungicide as
data is inputted, cleaned up, and returned to
research a step further. These farm triwas planned,” Baier says. “Premier had
farmers in electronic or paper form. January
als are set up to match university-level
data from Illinois from a previous year that
is preparation time for a producer meeting
research parameters for replicating trishowed that there was a benefit to applying in February. In the past, representatives
als — for example, a tested product in an
a fungicide in a drought situation, so we
from all of the major input manufacturers
enhanced block would get five replicawent ahead and recommended fungicide.
have come to speak, as well as some special
tions of four different rates in the same
It ended up working out very well for those
guests that provide food for thought. “They
block. “A lot of what we do with these is
that applied.”
don’t always exactly coincide with what we
testing nitrogen rates, plant population
Despite the success and customer loyare doing, but it gives them something new
rates, and new products,” Baier says.
alty enjoyed by Ag Partners’ InSiteCDM
to think about,” Baier says.
The testing regimens will be imporprogram, one curious fact is that fewer
The meeting also features data breakout
tant, as Ag Partners looks at putting a
than 20% of farmer-clients in the prosessions, which are customer-only sesfew products and practices through its
gram utilize wireless data transfer. Baier
sions that dive deeper into all of the group
paces in the future. “Biological products
doesn’t really mind — collecting cards
data that has been collected. This “deep
have some interest to me, and the conand flash drives from customers creates
dive” into the data unlocks agronomic incept of soil heath is a wide open area to
an additional touchpoint, and if attention
sights and trends that would otherwise be
be explored,” he adds.
is paid to the process, getting access to
unseen. These insights eventually lead to
Multi-hybrid recommendations are
the data is virtually assured.
better future recommendations.
also on the wish list, but so far it’s been
Baier says the reality is that farmers
In-season scouting is not part of the
difficult to sell farmers on the payback.
haven’t shown much interest in paying for
precision service unless specific problems
the systems and subscriptions and have been
arise that require diagnosis. “I prefer to have “At the end of the day,” Baier says,
“yield is still king.” ■
content to stick with the memory drive.
airplane imagery taken when needed, but
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■  ON THE SCENE

COMMODITY CLASSIC

Commodity Classic 2018 Wrap-Up

The winter’s final farm show
featured a few product hooks
for ag service providers, as well as a
growing recognition of the integral
role these service-first individuals play
in the world of farming.
In what has become an annual appearance, comedian Mark Mayfield
welcomes attendees to the 2018 show in sunny Anaheim, CA.
BY MATTHEW J. GRASSI

mjgrassi@meistermedia.com

O

NCE THE annual end-ofwinter blowout known as
Commodity Classic wraps, it
basically signals that we’ve
reached go-time for agriculture.
The new products, high-yielding seed
varieties, and software updates should
have all been turned loose into the wild
by now, so growers can take a full view
of everything in front of them and make
educated decisions on what to do — or
not do — for the upcoming season.
At the heart of that process, as evidenced
by much of the messaging around this
year’s meeting, held in late February in
sunny but chilly Anaheim, CA, is an industry-wide embrace of the ag service provider.

12

“I don’t believe that you can algorithm agriculture,” Joel Wipperfurth,
Ag Technology Applications Lead at
WinField United, said when asked of his
impressions of the 2018 show. “I believe
that it’s still people that make the difference, and it’s that local trusted agronomy
advisor who’s going to do it.”
Wipperfurth, who has rapidly ascended the corporate ladder at WinField
United, said the Shoreview, MN-based
company’s slick Field Forecasting Tool,
launched at InfoAg last year, is an example of its ongoing pledge to help ag service providers fight off digital disruption.
“We want to use data, science, and
math with the art of local agronomy,” he
said. “You know, everybody just wants
this answering machine, and it’s not that
easy, right? But what we’re encourag-

ing is that farmers who make their input
decisions today based on one variable —
say, a rain gauge — we’d like you to add a
nitrate sample, a tissue sample, or maybe
a satellite image. Because what if it was
cloudy and you didn’t get a good image?
You’ve still got four decision tools that
guide you in a direction.”

GISC, MAIN STREET DATA,
IBM LINK UP
One of the more newsworthy developments was announced at the Grower
Information Services Coop (GiSC)
booth, where GiSC Founder Billy Tiller
unveiled a new alliance to bring advanced benchmarking capabilities to
GiSC’s grower-customers. Tiller hopes
the retail channel will embrace and
help facilitate grower adoption of the
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(Clockwise from left) Marketing that
celebrates the ag service provider was
prominent throughout the trade show floor;
U.S. Secretary of Agriculture Sonny Perdue
was a big hit with attendees; soil health
was another hot topic all week.
SoilOptix uses an advanced sensor
to give a full "MRI" of your soil.

new GiSC data products.
“You know (retailers) are working with
growers, and we see there’s a unique opportunity for GiSC because we don’t sell
chemicals, we don’t do agronomy recommendations,” Tiller said. “We’d love to
partner with these groups and have them
bring their growers in. We have a place for
them to store and manage their data, and
then we can bring our preferred partner
network to the table.”
Main Street Data, an outfit founded by
Ron LeMay, a former president of Sprint
Wireless and longtime Internet of Things
(IoT) industry vet, brings the data set
necessary for GiSC to deliver on its local
benchmarking promise, while IBM’s The
Weather Center brings its class-leading
weather analytics and model capabilities.
Tiller foresees his GiSC building on the
intrinsic data value question that Farmobile
has capitalized on. “I want to get real value
from the actionable insights that are made
possible by the data,” he said, “and I want
those insights to make every farmer, including me, more economically productive. To
me, the real value of these insights is at least
$20-$30 an acre, and I think the value is
there now because of our partnerships.”

TRIMBLE EMBRACES SERVICE
PROVIDERS
Another news tidbit coming out of the
show was Westminster, CO-based Trimble
launching its Advisor Prime platform for ag
service providers.
Kory Kress, U.S. Sales Lead, AgriServices, said the company is leveraging
its strong background in data manage-
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ment to make a play on the agronomic
advisor market.
“It’s a robust tool that allows you to manage multiple farmers from one spot. It’s
not clicking between screens or constantly
switching between platforms,” Kress said of
Advisor Prime. “It’s all working in one spot,
or one program, to help create management
zones, managed soil testing, and prescription generation, and then create deliverables
that you can give to the farmer in an efficient and quick manner.”
Probably most notable about Advisor
Prime is its holistic look at how farm decisions are made.
“We’ve moved the decision from the
end of the process to the beginning,” Kress
said. “(With) any other software product
you start with a field and field boundaries.
Then you soil sample it, figure out what
crop you’re going to do, and you make the
prescription, and you deliver it, and then
you apply it. With this we decide what
we’re going to do up front: Is this a farm
we’re going to push fertility on? Is this
farm going to be corn? Is this farm going
to be soybeans? What is the management
that we’re going to do in this area?

PRECISION CONSERVATION?
Land O’Lakes’ sustainability side project,
Sustain, also had a booth at the show. That’s

where I ran into Precision Conservation
Sales Specialist Matt Kruger for a quick conversation on the intersection of precision ag
technologies and conservation practices.
“We know that growers want to do
the right thing, but sometimes they don’t
know what the next step is and what the
best bang is for their buck,” Kruger said.
“So, using precision technology at our fingertips, we can figure out what is the best
bang for their buck, what is the next step
to take, to help guide you in the right direction so that you’re not spending money
where it’s not needed.”
In Kruger's and Land O’Lakes’ home
state of Minnesota, regulators are mandating a 50-foot-wide buffer zone on any field
adjacent to a waterway, meaning many
growers are worried sometimes prime
ground will have to be taken out of production to meet the mandate.
That’s where Kruger and his team
come in.
“Our tool is a variable-width buffer,” he
said. “Farmers are kind of upset they were
given the one-size-fits-all approach, the 50
feet for everyone. We built this tool where
we see how much soil the 50-foot buffer
is saving you, and we can bring your buffer down to 16.5 feet and just put the grass
where it’s needed to meet the same reduction number as the 50-foot buffer.” ■
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■ FIELD TECHNOLOGY

SOIL SENSORS

A New Direction
in Precision Ag
to Improve
Crop Production
Real-time technology takes the mystery
out of changing field conditions,
allowing farmers to react
more quickly and economically.

BY TOMER TZACH

recent developments in field-based sensors are shrinking these timelines and
S ANY farmer can attest, agdelivering real-time measurements from
ricultural fields and
the field to help farmers make
the crops that grow on
faster, more actionable crop prothem are dynamic.
duction decisions.
Over the course of any growMany farmers who experiing season, the conditions of
ment with sensor technology
the soil change constantly, imfor the first time may begin
pacted by weather, row traffic,
with soil maps of the static varicrop production patterns, and
ability in a field. This is just
Tomer Tzach
more. At the same time, the
the beginning. By condensing
plants growing in the soil are constantly
field variability into trackable managechanging and adapting to this dynamic
ment “blocks,” farmers can use sensors
environment — with roots and shoots
to monitor specific sections of the field
expanding in areas most conducive to
and react rapidly to changes in land and
growth. This dynamism is becoming
crops. Smaller, less complicated sensors
more evident as advancements in crop
are beginning to make this possible,
imaging illuminate shifting stress zones
with plug-and-play technology that
and yield maps that illustrate wide
eliminates challenging installations and
fluctuations from year to year. To help
does not impact production processes.
farmers adapt to these ever-changing
Software developers with experience
conditions above and below the ground,
from the consumer world are developprecision ag is also becoming more dying intuitive interfaces (think iPhone
namic in three specific areas.
screens and apps) that allow farmers
to quickly browse critical data flowing
DIGGING BELOW THE SURFACE
from these sensors. Meanwhile, manuFor most farmers, collecting hard data
facturers are integrating data from mulfrom the field is still largely a manual
tiple sources — such as soil sensor readprocess, involving scouting and collectings, weather, and historical crop data
ing soil and plant samples. These sam— helping to turn all of this information
ples are then sent to a lab for testing,
noise into actionable insight so farmers
which may take days or even weeks. Yet
can finally see the bigger picture.

A
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tomer@cropx.com

ELIMINATING THE GUESSING GAME
Advances in irrigation have the power
to drive crop production to new heights.
Worldwide, only 20% of agricultural land
is irrigated. Yet this land yields 40% of
the world’s crops. Soil-moisture sensing and the rise of smart irrigation is the
crux of the smart farming revolution and
will drive a new era of connected soil. As
farmers start to put sensors down into the
soil, the industry is learning how to refine
irrigation techniques to meet specific soil
needs. For example, many farmers use the
design parameters of their pivots to manage irrigation. They design the application
rate to match the average maximum demand of the crop and simply turn on the
water. Thus, they supply close to the correct amount of water during peak season
and over-water in early and later parts of
the season, not accounting at all for variations in the field. The use of sensors helps
them manage seasonal water application,
applying less early and late in the season.
If sensors are deployed in several areas of
the field, they can direct differential irrigation rates, creating uniform soil moisture, reducing water use, and improving
overall yield.
But soil sensing is certainly not
without challenges. Soil is never uniform across a field — let alone a farm
or region — and this variability is often
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As wireless sensors become smaller, less expensive, and easier to use, farmers are beginning to deploy them
in greater numbers to better detect the wide-ranging soil conditions across their fields.

magnified at the
sensor level. As sensors become smaller,
less expensive, and
easier to use, farmers
are beginning to deploy them in greater
numbers to obtain
a more precise and
dynamic picture of
what is happening
in the field. Multiple
sensors statistically
improve accuracy
— and only through
multiple sensors can one track the dynamic changes relative to variability
across the field. For example, a wet area
in the spring may become dry in relation
to other sections as the crop grows and
depletes the water. In-field, sensor-based
measurements are expanding to provide
new, more granular details, such as mois-

ture levels, salt concentration, fertilizer
efficacy, and plant response to variables,
including canopy temperature and light.
This enables farmers to take real-time actions when a field condition, such as low
water levels, elicits a stress response.

DRIVING SMART DECISION MAKING,
REAL-TIME ANALYSIS
The soil and crop ecosystem is one of
the most complex interactions in nature.
A key to demystifying this complex dance
and unlocking actionable data is harnessing the power of cloud computing. This is
becoming increasingly possible, as moving farm data to the cloud becomes easier.
The Federal Communications
Commission has identified rural connectivity as a growth engine and is expanding programs to improve rural coverage.
Meanwhile, cellular companies seeking
business opportunities in farm Internet
of Things (IoT), such as AT&T and

Verizon, are expanding their coverages
in ag-focused areas. Additionally, cellular
modems and mesh radio communication
systems are becoming more cost effective,
and companies are developing integrated
systems that combine sensors and communication into seamless bundles. This
will drastically improve the quality of the
data flowing to the cloud and, in turn, the
accuracy of the resulting insights.
We are entering a new phase of precision ag, in which near real-time sensing
of soil and crop conditions can be used to
adapt strategies to the changing conditions of the field. Sensors empower the
farmer to react quickly and dynamically
to maximize both output and inputs relative to crop performance. ■
Tomer Tzach is the CEO of CropX, an ag-analytics company based in Tel Aviv that develops
cloud-based software solutions that boost crop
yield and save water and energy.
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■  BUSINESS MANAGEMENT

EVENT PREVIEW

Finding Our Way in the

Business of Precision
Creating an effective
precision program has
proven challenging for
many retailers. A new
professional development
event in June will help
precision managers set a
course for improvement
and growth.

BY THE EDITORS OF
PRECISIONAG PROFESSIONAL

S

ERVICE PROVIDERS are the
essential link between precision agriculture products and
practices and the farmers who
are increasingly relying on technology
to increase efficiency, profitability, and
environmental stewardship. How the
business side of a precision program is
managed is often a determining factor in
its ultimate success or failure.
For its growing importance, precision
program managers are quite often technically savvy individuals with a passion for
integrating technology but with less experience in the essential business and people
management skills that departmental
leadership requires. And it’s a role that has
not been particularly well defined.
This is compounded by the rapidly
evolving precision agriculture market,
which adds new research, products, and
capabilities every year and challenges
precision ag managers to stay informed.
“Retailers have always played an
important role with farmers in their
use of precision farming,” Dr. Bruce
Erickson, Agronomy Education Distance
and Outreach Director with Purdue
University, says. “But with the complexity of today’s market — new tools, new
and changing players, and the growing
importance of data — the approach has

18

to be tailored and adaptive. Without a
clear road map, retailers must rely on
their knowledge and intuition, avoid
the fog of overwhelming details, and
think less about selling the characteristics of a product or service and more
about the various ways they can add
value to the farmer’s business.”
Services must also provide value to
the service provider’s business in the
form of higher profits, increasing customers, and improved customer loyalty
through effective, sustainable programs.
Part of the challenge can come from
a lack of full commitment to the precision program within the organization.
Sometimes, the service provider doesn’t
have the management skillset.
“Very few retailers, as a whole, know
how to engage their precision agriculture business within the overall structure of their core business, and then
how to manage that business moving
forward,” David Swain, who spent more
than two decades working in both the ag
retail and precision technology manufacturing sides of the industry, says.

SERVICES ON THE RISE
Getting the business side of precision
agriculture program management correct is critical, as service providers have
been reporting that precision service
business has been robust. Sister publication CropLife ® magazine, in conjunction

with Purdue University, completed the
18th Precision Agriculture Adoption
Survey last June and found significant
increases in most services.
The table is set for increasing growth,
but how do retailers know if they’re running at full power?
The truth is, while there are some
clear market leaders in the precision
space, there are no definitive voices or
ironclad approaches to success with a
precision program — and no definitively
right or wrong answers on how a program should run.
In preparation for the upcoming
PrecisionAg ® Professional Accelerator
professional development event this
summer, South Dakota State University
(SDSU) is conducting research on how
retailers are approaching their programs
— in particular, pricing model options,
as well as approaches to value expression to farmer-customers.
“No one approach is being utilized
by all organizations,” Nicholas Uilk,
Precision Agriculture Instructor at
SDSU, says. “But we hope to learn more
about what service providers are finding success with, what their biggest
challenges are, and what they are trying to do better.”
Everything learned through the survey will be used to create the instructional materials for the PrecisionAg
Professional Accelerator event.
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Services on
the RISE

80%

PAC
T

70%

Soil sampling with
GPS

Satellite imagery
Soil electrical
conductivity
mapping

% OF RESPONDENTS

Yield monitor data
analysis

RELIABLE

60%

Field mapping with
GPS

UAVs

50%

P

30%

Motion
Evolution

10%

0%

Robotic and industrial
applications demand
dependability. We’re constantly
evolving inertial sensing
technology, enabling reliable,
cost-effective real-world
solutions.

MORE ON ACCELERATOR
“We’ve heard service providers and
precision managers talk about their
challenges for a number of years,
which is why we’ve set out to build the
PrecisionAg Professional Accelerator,”
Paul Schrimpf, manager of the inaugural event, says. “We know there are
many approaches to precision programs, and our goal is not to provide
a definitive path forward. Our goal is
to put forth a wide range of ideas and
approaches for attendees to examine
and consider.
“Our hope,” he continues, “is that
every attendee can bring back a handful of valuable ideas that ultimately
help them take their precision programs to the next level.”
Case studies of stable and growing
precision programs will be presented
for discussion and consideration.
Expert faculty from SDSU and beyond will be on hand to enhance the
learning. ■
FOR MORE INFORMATION
ON THE EVENT, VISIT
PrecisionAgAccelerator.com
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40%

20%

(Source: Precision
Agriculture Adoption
Survey, conducted every
other year, beginning in
2011; 2017 base=209)
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■  FUTURE FOCUS

SENSOR NET WORKS

Here’s What’s Working
with the Internet of Things
... and What’s Next
Industry consultant Steve Brumer shares his insights
on case studies of effective sensor/wireless network use and
what it will take to advance agriculture’s IoT initiatives.
BY STEVE BRUMER
sbrumer@151advisors.com

W

THREE CASE STUDIES
FROM ACROSS AG

There is a broad variety of senITH THE advent
sors/wireless sensor networks
of the Internet of
(aerial, ground-based, satellite)
Things (IoT), we
currently in the market, and each
are now seeing
one serves a unique purpose (e.g.,
farmers use more wireless
livestock monitoring, vehicle tracktechnologies to increase
ing, crop/soil monitoring). To know
the quality and efficiency
“what really works,” you first need
Steve Brumer
of production to achieve
to consider how the end user will
higher yields. IoT has opened
be interfacing with them and what
the door for engineers to develop smart
data/information the end user requires to
farming solutions to meet the world’s
solve the challenges that they will face.
growing food demands. IoT will compel
So let’s answer this question with the
the industry to rethink processes and
challenge and the end user at the forefront.
require the deployment of new technologies (sensors, wireless networks, applica#1 Multitech Detects Pests in Palm
tions/platforms) to ingest the massive
Trees
amount of agricultural data and identify
Sensor manufacturer Multitech offers a
the actionable data that will help farmers
multitude of IoT connectivity options and
meet their goals.
equipment that allows farmers to connect
The decrease in cost of cellular conphysical assets to its business processes
nectivity and device modules, comand monitor almost anything (soil moisbined with the emergence of low-power
ture, animal location/activity, building
wide-area networks (LPWAN) LoRa
temperature, humidity).
and Sigfox, has created an explosion of
Multitech’s partner, Agrint, developed
new tools to deploy precision agricula low-cost, low-energy, highly sensitive
ture solutions. Research organization
sensor that can detect the invasion of
BI Intelligence has predicted that IoT
the red palm weevil in palm trees. This
device installations in the smart agricul- sensor has the ability to pick up on the
ture world will increase to 75 million by
subtle vibrations of larvae as it begins
2020. According to research firm Global
to tunnel through the tree, with an alMarket Insights, the sensors segment
gorithm that analyzes data in specific
alone is projected to dominate the hardpatterns. Agrint selected Multitech as its
ware market, predicting more than a
IoT partner for its sensors, connectivity
19% share by 2024 due to an increase in
gateways, and integrated capabilities.
different types of sensors that are being
Solution: Through the use of
deployed in precision farming manageMultitech’s MultiConnect Conduit base
ment systems. Which leads us to the
station that utilizes LoRa connectivity,
money question: “What’s working?”
Agrint has developed the IoTree solution
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to enable farmers to increase the efficiency of pesticide management and save
trees from damage through early detection/treatment of infestation. Information
from the tree sensor is continuously fed
into the cloud and updated so that farmers can stay fully aware and eliminate
costly replacement expenses.

#2: WaterBit Delivers Irrigation
Automation
Irrigation automation technology
manufacturer WaterBit enables vineyard
managers to utilize the right amount of
water on their vines at the right times,
which has a tremendous impact on crop
quality. With WaterBit’s microblock
granularity, quality and yield can be
monitored across a field with variable soil
and weather conditions through a small
unit placed under the foliage.
Solution: WaterBit‘s autonomous irrigation solution allows farmers to save
hundreds of labor hours, improve crop
quality, and increase yield.

#3: Afimilk Optimizes Efficiency
in Dairy
Technology manufacturer Afimilk offers dairy management sensors and software solutions that utilize RFID tags and
Bluetooth RFID wand and cellular connectivity that sends data through the cloud.
Its offerings are proving highly effective
for managing dairy herds. Dairy profitability depends on herd fertility, which is
based on optimized lactation intervals. In
maintaining good fertility, the main factor
is timing. Afimilk has determined that, by
identifying the exact time for breeding, it
will lead to better pregnancy rates.
Solution: With the Afimilk Silent
Herdsman smart neck sensor and fertility management system software, farmers are making more money and saving
time by wirelessly monitoring cows in
real time. Alerts are sent for optimal
fertility times and changes associated
with the onset of heat, the health of
the animal, and its eating habits. Data
retrieved from the smart collar is stored
in the cloud for review and analysis at
any time from anywhere, allowing farmers to make informed decisions on their
herds around the clock.
How often does the end user need
to gather data? With so many different

PRECISIONAG PROFESSIONAL

APRIL 2018

PRECISIONAG.COM

sensors and connectivity options plus
application and network management
platforms, there is now so much data that
can be collected. But this doesn’t mean
that the more data packets a sensor can
send, the better it is. Less than 20% of all
IoT data collected is being analyzed and
used. The key to managing this data is in
understanding the desired outcome and
analyzing the data to make informed decisions.

KEYS TO EFFECTIVE
IOT DEPLOYMENT
Here are the top seven areas that need
focus by the end user:
• Understand the challenge/problem
you are trying to solve.
• Identify the data points from the field
that are required to solve the challenge.
• Identify the hardware required to
collate such data.
• Identify the software solution required to analyze and process the data.
• Understand how often the data is required to be collected.
• Determine the type of connectivity
needed to send and receive the data.
• Select connectivity option(s) and potential IoT provider(s).

WHAT’S NEXT?
The future of precision agriculture
is in collecting and analyzing the data
from sensors easily and inexpensively to
maximize efficiency on the farms while

increasing yield and productivity. This
“stuff” is still hard and complicated. We,
as an industry, need to educate the farmers, vendors, resellers, and dealers so that
the right decisions on products and services are made. With the use of the right
solution suite, end users can extract value
from their technology investments and
continue to grow their businesses.
IoT sensors and everything that is in
the farming application will continue to
move the industry forward, but someone
needs to pull all of this together. We need
agriculture IoT systems integrators who
will be fully responsible for all aspects of

the deployment and ongoing technical
and customer support. They need to understand IoT software, IoT hardware (sensors and communication products), IoT
networks, security, installation, and data
management. This is a critical piece for
the farmer, and it is not prevalent today.
As these systems integrators become more
prevalent, the explosion of smart agriculture will take hold.
Steve Brumer leads the IoT Practice at 151
Advisors, an IoT consultancy firm based in
New York that provides companies across all
industries with real-world go-to-market strategy
and execution services.
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■

SPARE PARTS
[DON’T THROW THAT AWAY

WE MIGHT NEED IT]

Stumpin’ for Rural Broadband

I

N 1936, deep in the throes of the Great
Depression, the federal government moved
forward with an initiative that would eventually
modernize every home in rural America: the
Rural Electrification Act (REA).
Driven by the federal government, money
began to flow to local electric cooperatives.
Teams of electricians went about the task of
hooking up millions of homes and businesses to
provide access to this magical tool.
As I sit here, staring out the window of my
suburban Cleveland office building, enjoying every
megabit of bandwidth our server can muster, I
say with full professional and personal conviction that we need to create and fund an REA for
broadband.
I realize there are complicating circumstances,
with private entities owning and developing so
much of the technology. But leadership and priority carry a lot of weight.
The Association of Equipment Manufacturers
(AEM) held a session at the Commodity Classic
trade show that was dedicated to this topic. The
group has made rural broadband a big focus within
its Infrastructure 2050 initiative.
It certainly is en vogue to suggest that the
government is not capable of doing anything well,
but this, to me, is an exception. The leadership
of such an initiative can only work from a determined, driven core.
Consider contacting your member of Congress
to co-sponsor and pass the Precision Agriculture
Connectivity Act of 2018, which AEM, in conjunction with member companies and the Agriculture
Broadband Coalition, has been working to advance on Capitol Hill.
There are at least 10 good reasons I can think
of to get behind this legislation
... and none of them involves
Netflix. ■
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