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Auers, a Belgian immigrant, was only  
13 when she began there as a core maker. 
At 24, she was promoted to supervisor, in 
charge of an entire department of female 
core makers. Auers was eventually promot-
ed to manage the entire core department, 
male and female.

While there is little documentation to 
tell the stories of pioneering women like 
Taylor, Auers, and many others, there is lit-
tle doubt their accomplishments paved the 
way for continued progress.

Today, the company’s philosophy on 
workforce diversity is a direct descendant 
of the 1919 policy. “Diverse teams bring bet-
ter ideas and decisions,” says current CEO 
Sam Allen, “helping us build more inno-
vative products and forge stronger partner-
ships around the world.” ‡

Before Rosie the Riveter encouraged 
women to enter American factories 
in large numbers during World War II, 
women had already earned a strong track 
record in both labor and management posi-
tions at John Deere. It began, in a small 
way, a movement that continues today.

Daisy Taylor was the first female 
employee at John Deere, joining the corpo-
rate office in 1885 as a stenographer before 
moving on to pursue a degree and become 
a kindergarten teacher. 

In 1919, Deere issued a policy on hiring 
practices which stated, “When equally 
valuable with men on work, they (women) 
should receive the same pay.” 

Soon after, women started to move into 
jobs at the John Deere Malleable Works, a 
foundry in East Moline, Illinois. Germania 

Before Rosie: The First 
Women at John Deere

This 1944 photo captures female employees helping with the war effort. The Iowa Transmission 
Co. & John Deere Tractor Co. produced parts for tanks and Navy aircra� during WWII. 
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WINTER WATER,
SUMMER CROPS

Our cover story  �J

Oregon's Dry Farming 
Collaborative is 
pioneering techniques 
for non-irrigated 
vegetable production 
in the dry Northwest. 
Where land and 
economics permit, 
this could be a 
resilient approach 
in the face of longer 
drought cycles. 
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With the help of technology, 
corn can now fix its 
own nitrogen.

BY  dean houghton

THE FURROW ˚ 4

F1906755 Corn WithoutThe N.indd   2 4/24/19   1:25 PM

here's no way to spell 
corn without the n, but   
new technologies offer 

the promise of growing corn with 
less N—significantly less, in fact.  

Soybeans and other legumes 
can call on a symbiotic relation-
ship with rhizobia bacteria to 
meet their nitrogen need, but 
corn and other cereals have not 
been able to fix their own N—un-
til the 2019 growing season, that 
is. A couple of products from the 
burgeoning biologicals sector 
were introduced on a commercial 
scale for the 2019 growing season 
across most of the U.S., provid-
ing microbes that help corn pull 
some of its N needs from thin air.

“�e world needs to unhook  
itself from its increasing reliance 
on synthetic nitrogen fertilizers,” 
says Ted Cocking, a United King-
dom scientist who has devoted 
his life to the subject as director 
of the University of Nottingham’s 
Centre for Crop Nitrogen Fixation. 

“�is biological technology basi-
cally is a gi� from nature.”

N conundrum. �e Haber-
Bosch process, the industrial 
technique that squeezes nitrogen 
from atmospheric N, is one of the 
great agricultural success stories 
of the past century—and one of 
its most problematic.

In 1909, German scientist Fritz 
Haber demonstrated the concept 
with a table-scale device that pro-
duced, drip by drip, 4 fluid ounc-
es of ammonia per hour. Scaled 
up by engineer Carl Bosch—both 
Haber and Bosch won Nobel 
prizes for their work—synthetic  
nitrogen fertilizer supercharged 
the world’s agriculture. Billions 
of pounds of such fertilizers are 
used in producing the world’s 
food supply. A 2008 study calcu-
lated that approximately 50% of 
the nitrogen found in human tis-

sues originated from the Haber-
Bosch process. But nitrogen is 
elusive, with much of it escaping 
into air or water; even the most 
optimistic studies calculate only 
about 50% nitrogen-use efficien-
cy in farm crops. �e energy in-
tensive process depends on fos-
sil fuel, accounting for up to 5%  
of the world’s natural gas use.

E�cient ecosystem. As o�en 
is the case, farmers are looking  
to the microbe to improve the 
efficiency of agriculture’s role 
in the ecosystem. Cocking and 
his colleagues worked with ni-
trogen-fixing Gluconacetobacter 
diazotrophicus, a unique bacte-
ria discovered in sugarcane. Sci-
entists found that this bacteria 
could intra-cellularly colonize 
corn plants as well as several oth-
er crops species, including oil-
seed rape, rice and wheat.

Introduced commercially by 
Azotic in 2019 under the trade 
name Envita, corn farmers now 
can introduce this strain of bac-
teria by applying an in-furrow 
liquid application. Plans call for a 
dry version to be available in the 
future for use as a seed treatment.

Once in contact with the seed, 
the Envita bacteria colonize the 
entire plant, from roots to shoots, 
setting up shop in the cell right 
next to the chloroplast—the fac-
tory for photosynthesis. As a re-
sult, these microbial workers pro-
vide nitrogen to the plant where  
it is needed, when it is needed.

On-farm trials found that corn 
with the N-fixing bacteria could 
produce the same yields with less 
synthetic N. But farmers often re-
ported a yield boost with N-fixing  
bacteria under full N rates.

Other N-fixing options are avail-
able, or on the horizon. For the 
2019 growing season, Pivot Bio 
released its product called ProveN.  
This biological provides microbes 
that adhere to corn roots and feed 
off exudates, in turn delivering a 
constant source of N to the plant. 

Further beyond, researchers  at 
the University of Wisconsin-Mad-
ison, teaming with the Universi-
ty of California-Davis and Mars, 
Inc., are studying a tropical corn 
from Mexico that fixes N. Mu-
cilage-coated brace roots host 
N-fixing bacteria; scientists hope 
to work the genetic mechanism 
into commercial corn hybrids. ‡

Above. Dripping with possibilities, this Mexican corn hosts nitrogen-fixing bacteria in mucilage-coated brace roots.

T
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ark Peterson could talk all day long about 
the scientific aspects of monitoring the 
nutrients leaving the farm through his tile 

lines, but he takes another approach as he explains 
the importance of his focus on water quality. During 
a field day at his Stanton, Iowa, farm last fall, held in 
partnership with Practical Farmers of Iowa and the 
Iowa Soybean Association (ISA), he showed pictures 
of his granddaughter and grandson. “ We have to do 
this for future generations,” he insisted. “The legacy 
I want to leave for their generation is clean water.”

Technology to measure and monitor yield is com-
monplace in today’s agriculture, but only recently has 
there been a surge of interest in applying technology 
to quantify a farm’s impact on the environment. Re-
searchers, farmers, and industry partners are gather-
ing information to complete the picture of nutrient 
movement in corn-soybean rotations—and how to 
better protect water quality for future generations.

Tale of the tile. Peterson has partnered with ISA 
over the past half-dozen years to collect samples of 
water leaving his tile lines. The association began its 
tile water monitoring program in 1999, working with 
Agriculture’s Clean Water Alliance. ISA staffers in its 
environmental program, a division of the associa-
tion’s research arm, collected more than 4,000 sam-

ples in 2018 from drainage tiles as well as streams 
and edge-of-field practice locations. While the data 
from individual farms is confidential, the research 
team aggregates the data to evaluate effects of man-
agement practices and to help spot trends.

The tile water monitoring program does not sam-
ple from a controlled experimental design, so results 
are considered “observations.” But these observa-
tions do highlight interesting trends. “ When you 
zoom out from the individual level, you see how 
things such as how nutrient loss varies between the 
different landform regions of the state,” says Theo 
Gunther, an ISA resource management specialist.

For example, an analysis of the three largest land-
form regions of the state, based on 2018 samples, 
found that the Des Moines Lobe had the highest ni-
trate loss. The Iowan Surface landform and the South-
ern Iowa Drift Plain had lower levels of nitrate-N loss, 
and did not different statistically from each other.

At Peterson’s field day, Gunther pointed out that 
ISA studies show that sites with cover crops average 
4.7 mg/L lower in nitrate concentration than sites 
with no winter cover. And the good news at Peter-
son’s Bent Gate family farm was that, for the majority 
of the year, tile lines were running below 10 mg/L —
the federal standard for drinking water. The drone 
picture (above) shows a heavily instrumented field 

BY   dean houghton

Researchers 
expand efforts 

to track nutrient 
losses in corn 

and soybean 
rotations

M
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where another research effort is underway. During a 
2018 field day at the University of Missouri’s Greenley 
Research Center, graduate research assistant Savan-
nah Burnett introduced visitors to a field where sci-
entists hope to quantify the impact of “4R” nutrient 
stewardship practices. Eight locations in corn-grow-
ing areas across the U.S. and Canada are part of the 
massive effort, known as the Coordinated Site Network 
for Studying the Impacts of 4R Nutrient Management 
on Crop Production and Nutrient Loss—or, by its more 
compact name, Nutri-Net. 

“No research in Missouri has evaluated nutrient 
losses from tile drainage in a corn/soy rotation,” Bur-
nett says. “ We hope to close that research gap.”

�is massive project, which received partnering 
support from the North American fertilizer industry’s 
4R Research Fund, looks to quantify the impact of  
4R practices on crop yield, soil health, nutrient use 
efficiency, nutrient loss due to leaching, and gaseous 
nitrogen loss. Nutri-Net sites will focus on nitrogen 
management, but all sites will look at P and K nutri-
ent balances as well; all eight sites are set up to cap-
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ture nutrient leaching losses from tile outlets. 
�e study is a three-year effort. Data generated is 

destined for a central database, where future studies 
on nitrogen management can help build a knowledge 
base. Scientists involved with the study—which also 
includes Iowa State University, University of Illinois, 
Purdue University, University of Minnesota, National 
Laboratory for Agriculture and the Environment-Ag-
ricultural Research Service, Agriculture and Agri-
Food Canada, and the Environmental Defense Fund—
say they hope results will help answer key questions 
about water quality in the Mississippi River basin.

For Iowa farmer Peterson, the benefits of water 
quality are clear. When a news crew recently followed 
him around the farm to discuss the issue, Peterson 
stopped to fill a glass with cool, clear water from his 
tile outlet—and proceeded to drink it.

“Getting a refreshing drink from a tile line was 
a common practice back when Iowa farmers used 
horse-drawn equipment,” Peterson says. “It is im-
portant that we get back to the point where only  
pure water leaves our fields.” ‡

Above, left to right. Savannah Burne� is studying the impact of 4R practices on water quality at the University of Missouri’s 
Greenley Research Center. Theo Gunther is a resource management specialist with the Iowa Soybean Association’s envi-
ronmental programs and services, helping farmers measure and manage their water quality impact. 
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WINTER WATER, 
SUMMER CROPS

history of Western farming has 
been written in irrigation water. 

Until now.
The Dry Farming Collabora-

tive is drawing upon traditional 
methods to expand the options 

In the American West, an entire 
summer can go by without a sin-
gle rain, carving a stark contrast 
in the landscape between green, 
irrigated fields and golden dry-
land. That’s why the modern 

for vegetable production in the 
West’s Mediterranean climate, 
exploring the what-ifs of en-
couraging plants to seek water 
deep beneath the surface. In a 
world of ever-greater plant den-
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Dry farming techniques tap winter water during dry summers.

Above. It’s striking to see tomatoes maturing weeks a�er the last rain, like these dry farmed fruits in a test plot in 
Corvallis, Oregon. Opposite, left to right. Gabrielle Roesch-McNally of the USDA’s Northwest Climate Hub says dry 
farming can help farmers deal with growing uncertainty about weather and irrigation supplies. Rose Po�er and Mark 
Begenisch are using dry farming to revive a family farm. Eliza Mason is testing dry farmed crops on an old pasture.

F1906740 Winter Water Summer Crops.indd   2 4/25/19   10:28 AM

still high in the soil profile. But 
most of all, it’s about mindset. 

“People say, ‘how can those 
tomatoes grow without water?’” 
Garrett says. “�ey’re not grow-
ing without water. �ey’re grow-
ing without irrigation. �ey’re 
accessing water in other ways.”

Garrett and a network of re-
searchers and farmers around 

the West — and around the 
world — are assessing soil char-
acteristics that make sites suit-
able for dry farming vegetables. 
And they are tapping into tradi-
tional farming techniques from 
semi-arid countries. 

For instance, one dry farm-
ing pioneer picked up planting 
pointers from Italian immi-
grants back in the ‘70s. Anoth-
er collaborative partner in-

“They’re 
not growing 

without water.  
They’re 
growing 
without 

irrigation.”
– Amy Garrett,  

Oregon State University

sities, ever-more-precise water 
applications, and ever-higher 
yields, dry farming is a re-boot 
of what it means to farm in the 
face of longer dry spells and ear-
lier cut-offs of water supplies.

�ink of dry farming as the 
opposite of the densely packed 
gardens promoted by Eliot Cole-
man, suggests Amy Garrett, the 
Oregon State University Exten-
sion agent who launched the 
Dry Farming Collaborative. 

Instead of packing plants by 
the square inch, dry farmers 
are spreading five or six plants 
across a 10-by-10-foot square. 
Instead of maximizing pounds 
per acre and dripping water 
onto thirsty root mats just un-
der the surface, they’re push-
ing crops to dig deep for water 
that fell weeks or months before,  
eking out high-quality produce 
on land that might otherwise 
yield a couple of grazing sheep. 
Instead of laying pipe and fight-
ing weeds all summer, they’re 
enjoying family time.

“It’s inspiring to see these nu-
trient-filled fruit in this dry en-
vironment,” Garrett marvels.

New mindset. Dry farming 
requires fine, deep soils with 
great water-holding capacity. It 
takes early-maturing varieties 
that get a strong jump on pro-
duction while spring moisture is 
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terviewed small farmers in 
Lebanese villages.

With an eye for the science 
behind ancient traditions, dry 
farming begins to come into 
focus. For instance, dry farm-
ers have learned to keep the 
soil loose at the surface, only 
compressing it around the base 
of each transplant. It’s a tech-
nique born of the observation 
that weeds on tilled, dry ground 
sprout in footprints.

Conventional dry farming wis-
dom says a gentle packing helps 
draw moisture up from the 
depths of the soil through cap-
illary action. As the soil dries 
down, osmotic pressure—the 
tendency for moisture to creep 
in to balance drier areas with 
wetter ones—pulls water up  
toward thirsty roots. 

Garrett and her colleagues are 
testing that theory now. �ey 
are also compiling best practic-
es for dry farming, like speed-
ing germination by pre-soaking 
large seeds or planting in warm 
soil, or planting transplants ex-
tra deep in dry weather.

Varietal e�ects. One of the 
quests among dry farming advo-
cates is to find vegetable variet-
ies that thrive in the system. 

Garrett’s 2016 potato trials il-
lustrated the power of varietal 
effect in dry farming systems.

F1906740 Winter Water Summer Crops.indd   3 5/7/19   9:25 AM
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Right, clockwise from top. 
Lucas Nebert (le�) and Ana 
Duncan Monreal dig a soil 
core at an Oregon State 
University dry farming field 
day. Test plots in mid-August 
hadn’t seen rain in weeks. A 
squash blossom illustrates 
the productivity of non-ir-
rigated plants. Amy Garre� 
began studying non-irrigated 
techniques and launched the 
Dry Farming Collaborative 
to stimulate exploration. Soil 
cores from diverse fields allow 
Garre�’s team to study the im-
pacts of texture and hardpan 
on dry farming success.  
Opposite.  Nebert uses a light 
sensor to test stress levels in a 
dry-farmed tomato plant. 
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Yukon Gold yields in dry farmed 
plots yielded about two-thirds 
as much as irrigated vines 
planted at the same density: 4.8 
pounds of potatoes per plant or 
8,000 pounds per acre, com-
pared to 6.5 pounds per plant or 
nearly 12,000 pounds per acre. 
Yellow Finn yields suffered—4.4 
pounds per plant dry farmed vs. 
10.6 pounds per plant irrigated.

But Big Beef tomatoes have 
turned out to be well-suited to 
dry farming—in 2016, dry farmed 
Big Beef tomatoes yielded 23.0 
pounds of fruit per plant, a high-
er output than the 20.8 pounds 
per plant under irrigation. �e 
following year, Dirty Girl toma-
toes yielded very similarly on a 
per-plant basis with or without 
irrigation—16.1 vs. 16.6 pounds.

More than pounds. Of course, 
irrigated crops can be planted 
much more densely than dry 
farmed ones, so non-irrigated 
crops yield less in commercial 
conditions. But Garrett notes 
that success in farming can go 
beyond pounds per acre.

“It’s not a yield maximization 
strategy, but there are other rea-

sons,” she points out. “�ere’s 
taste, and there’s storage life: 
dry farmed tomatoes may keep 
longer, and we can put the ‘win-
ter’ back in ‘winter squash,’ as 
Alex Stone says. If you’re mar-
keting in March instead of No-
vember, that’s a huge impact. 

“�en there’s the story: ‘we 
don’t irrigate this,’” she adds.

�e bottom line is that the 
economic benefits can vary dra-
matically between farms. 

“ We’re thinking of this as a cli-
mate adaptation strategy,” says 
Gabrielle Roesch-McNally, a fel-
low with the USDA’s Northwest 
Climate Hub in Corvallis, Ore-
gon. “Some people are doing 
it out of concern about lack of 
water. Wells run dry in the sum-
mer or get cut off; they get cut 
off earlier in the season.” 

Into production. Dry farming 
may allow Rose Potter and Mark 
Begenisch to bring Rose’s fami-
ly’s farm near Hillsboro, Oregon, 
into fruit production. “It’s a 
family farm, but it’s been fallow 
pretty much my whole life,” Pot-
ter says. “ We’ll see how it goes. 
So far, my indeterminate variet-

ies look good. My determinate 
varieties look bad. And my cher-
ry tomatoes look amazing.”

Eliza Mason has put a dry pas-
ture near Monroe, Oregon, into 
tomatoes, zucchini, watermelon, 
winter squash, corn, cucumber, 
pepper—a wide range of op-
tions to explore what works. By 
the middle of last August, she 
was still producing fruit.

“I’m really amazed at the re-
sults and so is everyone else 
who comes to the plot,” Mason 
says. “ We’re doing everything 
by hand and we’re finding out 
it’s possible—and fun.”

What’s possible. For Garrett 
and the Dry Farming Collab-
orative, it’s all about finding 
out what’s possible. Post-doc 
researcher Lucas Nebert is 
studying whether inoculating 
plants with endophytes helps 
them thrive in the stress of dry 
farmed conditions. And there 
is always the specter that long  
future droughts will drive inter-
est in dry farming.

“ What’s happening with wa-
ter,” says Garrett, “the writing’s 
all over the wall.” ‡
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Honey bees are in a constant 
struggle against the effects of in-
secticides and fungicides. About 1 
billion pounds of pesticides are ap-
plied each year on U.S. crops and 
gardens (and even directly inside 
hives to combat parasitic varroa 
mites), so it is almost inevitable 
that many bees pick up toxins that 
kill them outright or steadily chip 
away at their health.

“ey have sub-lethal effects, con-
stantly hurting your business, slow-
ing your bees, a nagging problem 
you can’t single out,” says Brandon 

Clean Bee
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Hopkins, manager of the Wash-
ington State University (WSU) bee  
program. “Queens lay fewer eggs. 
Bees make less honey. ey don’t 
put on enough weight, so you need 
to feed them. eir memory is 
worse, their ability to find their way 
back home. ey’re slower to learn. 
Nutrition issues are compounded. 
All that adds up to less productivity.” 

Washington State University post- 
doctoral researcher Waled Suli-
man decided to help. Suliman is 
uniquely suited for the job—an ex-
pert in surface chemistry in WSU’s 

biological and systems engineer-
ing department, he was also a bee-
keeper in his native Libya. In his 
research on biofuels, he produced 
carbonaceous materials—basically, 
highly specialized charcoal. Suli-
man realized that by fine-tuning 
the combustion process, he could 
create particles that would adsorb, 
or bind, specific molecules. at 
means he can target insecticides, 
fungicides, and growth regulators 
that threaten bees.

“e particles act as a micro- 
sponge, attract and bind pesticide 

Above. An experimental honey bee colony like this one in Washington State University’s bee program will be the 
next proving ground for BeeToxx, a toxin-binding particle that could save bees from exposure to pesticides. 

BY  steve werblow

TINY PARTICLES CAN HAVE HUGE BENEFITS FOR HONEYBEES.
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molecules, and then the micropar-
ticles and residue, together, pass 
through the digestive system,” 
Suliman explains. “Our vision for 
this product is that one gram of the 
product would have particles for 
different groups of pesticides.”

Bee pollen quickly became the 
feedstock for Suliman’s micropar-
ticle prototypes, which are created 
in a four-stage process of combus-
tion in carefully controlled con-
ditions. A�er all, pollen is safe for 
bees. Bees are comfortable con-
suming it. And many beekeepers 
are familiar with handling it, o�en 
feeding pollen to their bees as a 
source of supplemental nutrition. 

It takes 15 nanograms of in-
secticide to kill a bee. One of Suli-
man’s pollen-sized microparticles 
can adsorb 300 nanograms. e 
trick is to make sure that the parti-
cles specialize in capturing toxins 
without binding up nutrients or 
beneficial bacteria in the bees’ gut, 
which would starve the insects. 

Extensive in vitro testing — in 
beakers and other lab equipment —
proved that the particles func-
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tioned at the pH and temperature 
of a gut full of nectar, and demon-
strated that the vibration of flight 
enhanced the particles’ activity.

Hopkins and Suliman also con-
ducted feeding studies to ensure 
that bees would eat the micropar-
ticles, that the material would re-
main in the gut for at least the five 
minutes required to bind toxins, 
and that the particles could be ex-
creted along with the usual waste.

e trials were a success, so Suli-
man is pushing the project to the 
next level. He is seeking feedstock 
that is less costly than bee pollen—
wood doesn’t work because if its 
high silica content, he notes, but 
almond hulls might—and devel-
oping the formulae that will allow 
him to target key molecules.  

Hopkins is also eager to study 
the microparticles in real hives, 
tracking where they end up as bees 
go about their daily work.

Last year, a team of undergrad-
uate marketing students branded 
the particles BeeToxx and won a 
pair of $10,000 awards—the Alaska 
Airlines Environmental Innovation 
Award and the Honey Bee Health 

Coalition Bee Nutrition Challenge. 
e prizes — and a company Suli-
man established to commercialize 
the product, Eco Carbon Technol-
ogies — have proven to be a big 
boost for these tiny particles. ‡

Above. Through a precise com-
bustion process, bee pollen (top) is 
converted into adsorptive particles. 
Below. Waled Suliman (le�) and 
Brandon Hopkins (right) in the lab.
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alm Beach County, Fla., 
farmer John E. “Buddy” 
McKinstry has but one 

rule for farming, and it has served 
him well. “If anyone has an idea,  
I listen. It doesn’t mean you  
have to do it, but listen.” 

As a result, he says, “My deal is 
a little different than most grow-
ers in town.”

Buddy began his career work-
ing for other farmers, as his dad 
did. He then started JEM Farms in 
1994 growing vegetables and has 
built numerous joint ventures off 
it since, including crop shares, a 
packing house, and a sales com-
pany. His son Shaun serves as the 
farm manager, and his daughter 
Erin joined recently as the sales 
and marketing manager. 

Nothing the McKinstry fami-
ly does is for the sake of routine. 
And it seems there is a lesson  
for any farmer across the country 
in the little things they do.

Each crop season, which is 
multiple times a year for produce, 
they evaluate the market first. 

“Some people plant and hope  
to sell it,” says Buddy. “ We are 
trying squash this year because 
one of our partners wanted to. 
Our first step was to talk to our 

sellers to ensure they know it is 
coming and can sell it.” 

�ey also closely watch con-
sumer trends. “Consumers are 
showing us that they prefer conve-
nience over organic,” says Buddy. 

One of the family’s main crops 
is sweet corn. In 2006, they part-
nered with another farm family 
to build a packing house so they 
could control the end-product 
quality and package into trays of 
four, pre-shucked ears. 

Paying close attention to pric-
ing trends also helps them decide 
what to grow. 

“I like growing green beans, and 
we’ve grown as many as 3,000 
acres of them. But I don’t now 
because it’s probably one of the 
worst for price volatility,” Bud-
dy recounts with frustration. “It 
could be $20 on Friday, $8 on 
Monday and $15 on Wednesday. 
It’s like a yo-yo.”

And they don’t just plant when 
it is fit, either. �ey plant based on 
market timing and their harvest 
crews’ capacity. 

“ We plant for a specific crew,”  
Shaun explains. “My planting 
schedule is first based off what 
the packing house can sell and 
second what each crew can pull.” 

He estimates the average age of 
their crew is 50, and it’s rising be-
cause very few younger workers 
are coming in. 

“It is a hard life; they don’t want 
it,” Shaun says...so the McKinstrys 
treat their workers well.

“Cabbage and corn crews are 
paid by piece. Some farmers may 
run four crews to our three, but 
this makes our guys so much 
more money. In the end, you have 
these real strong crews who stay 
together and come back,” he says.

�ey all agree farming in Flor-
ida is a struggle day-to-day be-
cause of food safety issues and 
environmental regulations. But 
they are succeeding by staying 
a step ahead and hiring specific 
help, such as a crop scout, and 
bringing things like packing and 
sales inside the business. 

“I wouldn’t like to have my 
scout on staff. It is better to have 
a third-party person,” says Buddy. 

“�e same is true for the person 
who does our food safety checks.” 

“It is getting harder to squeeze 
out a profit,” says Shaun. “Be-
ing vertically integrated with our 
packing house and sales office is 
helping. Our salesman is expand-
ing our business in new ways.” ‡

P

Above. The McKinstrys operate their packing house with the Roth family, who run a radish line. During peak times, 
they employ 300 to 400 people, six days a week. Opposite page, counterclockwise from top left. The soil around 
Belle Glade, Fla., is “muck.” When the Everglades Agricultural Area was drained, the organic ma�er in the soil le� 
behind was very high. It oxidizes and causes soil loss. The post marks how much has disappeared since 1924. Use of 
BMPs has reduced the rate from 1” per year to 1/2”, but a day may still come when the land is no longer arable. Buddy, 
Erin, and Shaun pose in front of their cabbage boxes. A packing house worker prepares sweet corn for tray packs. 
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rian and Kathleen Bean’s lambs aren’t just 
grass-fed, they’re wild-crafted, says the Sun 
Valley, Idaho, producer. This distinction is 

important to Bean and his wife, who sell their artisan 
lamb and beef products direct to consumers through 
their ranch web site, LavaLakeLamb.com. They feel 
strongly that ‘grass-fed’ or ‘pastured’ are terms that 
miss the mark in their unique situation.

“There’s no great nomenclature to date to describe 
the difference between 100 percent grass-fed pas-
ture lamb and 100 percent grass-fed and finished 
wild-crafted lamb,” Bean says. “The word pasture 
is a misnomer for us. Our animals are operating on 

a 875,000-acre footprint that starts at 3,800 feet in 
elevation and rises to more than 9,500 feet.”

Lava Lake’s sheep bands are herded ever higher 
into the rugged Idaho mountains following the natu-
ral spring green-up. This practice is known as trans-
humance and has been used by herders since the do-
mestication of sheep, Bean says. And for good reason. 

“By following green-up, we’re keeping our lambs on 
a high plane of nutrition,” he says. The Beans have 
collected years of data including doing plant surveys, 
using remote sensing and more to evaluate and utilize 
the land they graze. “The lambs may consume more 
than 250 different species of plants on their journey. 
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�is is really different nutritional-
ly than being on orchardgrass or 
even a combination of grasses in a 
traditional pasture.”

Despite the scale of the land 
they graze, the Beans go above 
and beyond to be good stewards 
of the resources that sustain them.

Land commitment �e 875,000 
acres of land their sheep graze 
encompass forest leases, BLM 
and privately owned property, all 
of which the Beans are emphatic 
about improving.

“�e land is everything,” Bean 
says, a tenet clearly upheld by 
the management systems he em-
ploys. “�e land comes first. But 
the beauty of that is when you put 
the land first for a few years, your 
land gives back.”

Bean, who obtained a degree in 
biology prior to throwing his hat 

in the ring as a rancher in 1999, 
has delved deeply into the science 
of preserving the landscape while 
also utilizing it for grazing. 

One of their management tools 
is guided grazing. �eir sheep are 
divided into multiple bands, each 
tended by a herder throughout 

the grazing season. One sheep in 
each band wears a GPS collar to 
track the band’s movements.

By collecting this data each year 
and combining it with on-the-
ground assessments, they can 
strategically direct herders. �is 
allows them to utilize even excep-
tionally large tracts of land with  
precision, never touching the 
same acre twice in a season. 

“Our Wildhorse grazing allot-
ment is 240,000 acres. When 
the band grazes through they 
are only making a swath about 
1/4-mile wide. We know exactly 
where they’ve been, so we can go 
through that allotment in subse-
quent seasons without retracing 
the same path,” Bean explains.

Herders are given general in-
struction, but a lot depends on 
their willingness to evaluate the 
landscape in real time and make 

an effort to use it responsibly. �e 
Beans have a solution for that, too.

Herders receive training on for-
age management and have the op-
portunity to earn bonuses.

“Bonuses are based on two 
things. One is live weight at ship-
ping and the second is the condi-

tion of the land in the allotment at 
the end of the season,” Bean says.

If the data shows a herder bed-
ded in the same area for two or 
more nights in a row or allowed 
the band to heavily graze a ripar-
ian area, for example, they will 
lose some or all of their bonus.

His herders are experienced 
and driven, so it’s a rare occa-
sion when a bonus isn’t awarded, 
much to the benefit of Lava Lake 
ranch and the lands in their care.

Delivering the goods �e Beans 
have made both observational 
and data-validated progress in 
their land improvement goals 
a�er two decades of conserva-
tion-minded management. 

“I love to hunt. I love wild meat. 
A�er harvesting a deer or elk, the 
first thing I look at is organ fat,” 
Bean says. Plenty of organ fat 

in the fall tells him he’s done a 
good job. “ We’re on its range and 
that’s a privilege, so I want that 
animal to have a fantastic life. If  
I’m doing a good job not only 
do our lamb carcasses tell a sto-
ry about our stewardship of the  
land, so do the wildlife.”
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Above. Brian Bean is passionate about interlacing the goals of land conservation and producing high quality meat 
for the benefit of all. Opposite. At the break of dawn in a smoky valley high in the Idaho mountains, semis prepare 
to load out lambs qualifying for Lava Lake Lamb’s premium direct-to-consumer market. They’ve spent months grazing 
diverse forage at the peak of its nutritional value, a strategy that creates a unique wild-cra�ed artisan product.
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Teamwork �e Beans work together 
with various groups and agencies to 
maintain their organic/natural status 
and improve the lands they use.

Codie Martin, Shoshone BLM field 
manager, has worked with the Beans 
from the beginning. Together they’ve 
worked out ways to control weeds 
without spraying, rehabilitate land af-
ter fires and restore riparian areas. 

“He’s very in tune with the health 
of the range. He wants to be a good 

steward of the land and goes to great 
lengths to make sure he is,” Martin 
says, noting this has benefited both 
livestock and wildlife in the area. 

“Our perspective needs to be science 
based,” says Bean, who is insistent 
on data gathering. “ We need to actu-
ally measure and record and not just 
tell ourselves we’re doing it right. We 
need to see if it’s truly getting better 
or worse. And if it’s getting worse, we 
need to figure out why and fix it.” ‡
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Above. Lava Lake lambs 
are strategically shepherd-
ed through vast landscapes, 
like this expanse near 
Sun Valley, Idaho. Grazing 
management and riparian 
restoration, along with oth-
er efforts, have resulted in 
a significant increase in the 
number of songbirds and 
other wildlife species due 
to improved habitat. 
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Drip saves  
more  drops
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IRRIGATION TECHNOLOGY CAN ADD 
DECADES TO LIFE OF THE OGALLALA. 
Technology hasn't yet provided a way to replen-
ish the water level in the Ogallala aquifer, but it's 
certainly  coming up with ways to slow its decline. 
Much of that improvement has come from new ap-
plication techniques that reduce water lost to run off 
and evaporation. Groundwater experts believe that 
if growers invest the time and money to adopt them, 
the aquifer can be ex-
tended by a generation—
or perhaps stabilized for 
even longer.

Drip irrigation — in both 
its mobile and subsur-
face forms — is among 
those ideas. B0th use 
small emitters in plastic 
lines, either drug on the 
surface by a center-pivot 
(MDI) or buried under 
ground (SDI). 

Hugoton, Kansas farm-
er Joel McClure slowed 
the declining capacity of 
one of his wells by con-
verting a pivot system to 
mobile drip. 

“It's allowed us to cut as 
much hay from a 400 gal-
lon per minute well as we 
could with conventional 
nozzles on a 650 gallon 
well,” says McClure. “It 
also pays off because we 
can irrigate a full circle 
rather than splitting one.”

Kansas State Univer-
sity irrigation engineer 
Jonathan Aguilar says MDI saves water by reducing 
the losses to evaporation and dri� that occur with 
conventional center-pivots. “Roughly 17% of the  
water applied by above-canopy nozzles is lost as it 
falls through the air or is exposed on the crop canopy 
or soil surface. An MDI system releases water below 
the canopy, so only the wet soil surface is subject to 
evaporation and it looks like that's cut by 35%.” 

Lee Wheeler, an ag engineering consultant from 
Hesston, Kansas, says he believes the MDI approach 
can reduce water use by 20% without a yield loss. He 
and Aguilar are working with the Water Technology 
Farms established by the Kansas Water Office, Kansas 
State University and others to demonstrate the bene-
fits of new irrigation technology. Dwane Roth was one 

of the first to enroll his 
Holcomb, Kansas, farm 
in the project and says it's 
convinced him that there 
is hope for agriculture's 
future on the High Plains.  

“Farmers have been slow 
to adopt new irrigation 
technology—less than 10% 
have—but they've rushed 
to adopt other precision 
ag technology,” says Roth. 

“I was guilty of that myself, 
but now I believe these  
ideas can have a signifi-
cant impact by increasing 
the life of the aquifer.”

Roth is comparing new 
technologies in side-by-
side spans of one cen-
ter-pivot. “ We’re using  
30-inch and 60-inch spacings 
of the MDI tubing along 
with two new types of 
low pressure nozzles that 
run close to the surface. 
§e MDI approach saves 
more water, but is more 
expensive— $20,000 
to convert a pivot in 

good condition and twice that for one that needs a  
new undersling. §at’s twice the cost of updating 
with the new nozzles in those scenarios,” says Roth. 

§e buried drip lines of SDI systems offer the ul-
timate water savings, but carry a he�y $1,700 per 
acre price tag. However, researchers are finding this  
cost is tempered by yield benefits that result from  
injecting crop nutrients directly into the root zone. ‡

Opposite. The water saving potential of subsurface drip irrigation and yield benefit of fertigating directly into the crop 
roots can improve crop yields while maintaining high water-use efficiency. Above. Joel McClure replaced spray nozzles 
on his center-pivot with the water-emi�ing tubes of a Dragon-Line system to make the most of a low-yielding well.
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ne of the things that makes soy-
bean cyst nematode (SCN) so 
effective at populating infested 

fields is its ability to encapsulate its fertil-
ized eggs in a durable cyst. The egg-pro-
tecting case is formed when a mother 
nematode grows into a high-capacity ball 
and the outside of her body hardens. Most 
nematodes maintain their long, skinny 
shapes and produce fewer offspring.

Key information. A University of 
Illinois research team led by Nathan 
Schroeder has identified the cells that 
SCN uses to create its unique cyst. 
They’re called seam cells, and they di-
vide multiple times to create the ball 
shape that helps soybean cyst nematode  
females store and protect so many eggs.

That’s key insight to battling SCN. 
Interfering with its multiple-splitting 
seam cells could combat the pest while 
leaving thousands of beneficial, snake-
shaped nematode species unharmed.

or walnut lovers, summer is a 
time of waiting for the growing 
nuts to ripen. But across Italy, 

walnuts are harvested green on June 24—
the Feast of San Giovanni, or St. John the 
Baptist—to make a spirit called nocino.

Traditionally, an odd number of 
green walnuts—21 or 23 per batch—are 
cut in half and steeped, husks and all, in 
alcohol for 40 days. After the steeping pe-
riod, the nuts are removed from the inky 
solution and a solution of water and sugar 
is mixed in before aging until winter. 

Celebrated today. Prized for millen-
nia as a treatment for indigestion, dis-
ease, and even as a means to ward off the 
plague, nocino is celebrated today by the 
Order of Modenese Nocino in the Italian 
village of Spilamberto. Members judge 
hundreds of entries, crown a queen, and 
pay homage to the ancient midsummer 
ritual of harvesting green walnuts.

n the U.S., proso millet is grown pri-
marily for birdseed on about 500,000 
semi-arid, dryland acres. But in 

many dry regions around the world, 
proso millet is a dietary staple, delivering 
nutritional value similar to corn or sor-
ghum in regions too dry for those grains. 

Now, proso millet may be poised for 
its day in the sun. Interest in the tiny, 
tasty seeds is growing in the gluten-free 
and health-food markets. Agronomists 
are touting the crop as a weed-suppress-
ing rotation for dryland wheat because 
it’s so thrifty with water. And scientists 
have completed the proso millet genome. 

10% boost. Decoding the genome will 
allow breeders to identify traits and make 
specific crosses that will yield varieties 
adapted to specific growing regions.

Patrick Schnable of Dryland Genetics 
projects a 10% yield bump from better 
breeding, which could double the profit-
ability of proso for American growers.

BEYOND BIRDSEED

MAGICAL WALNUTS

TARGETING SCN

FARM FACTS & FANCIES

“It turns out it’s 
much easier to 

make a water-effi-
cient crop higher 
yielding than to 

make an existing 
high-yielding 

crop, like corn, 
use water more 

efficiently.”

—Patrick Schnable  
Dryland Genetics
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BY  STEVE WERBLOW

Nocino samples—homemade from green walnuts—await judging in Italy.
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efore the dust and sweat-decorated 
brim of Dana Kerns’ trail-worn cow-
boy hat there are no fewer than three 
people who have unconsciously me-
andered their mounts from the back 

of the 250 cows they’re driving well into 
the middle of the herd. This would earn high-volume 
reprimands from most ranchers, but the fifth-gener-
ation Wyoming cattleman doesn’t raise a fuss. These 

cowboys are fresh to the job and his policy is to 
maintain a soft touch as they learn the ropes.

“This business isn’t for everyone,” Kerns says of 
the cattle drive his family has run for more than a 
quarter century. “ You’re taking what’s already a hard 
job and making it even more work and not everyone 
has the patience to work with people.”

The drive itself isn’t for everyone, either. There 
are no posh accommodations or leisurely trail 

B
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BY MARTHA MINTZ

Adventure and 
opportunity abound 
on this cattle drive.
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riding on Double Ra�er Ranch cattle drives. 
ere’s 
a job to be done and it’s no easy task. 


e Kerns family runs six roughly week-long drives 
throughout the year that move their cattle from their 
home ranch at Parkman, Wyoming, high into the Big 
Horn mountains to their 63,000-acre national forest 
grazing permits held since 1890. 
eir family was 
the first to try grazing the unproven, harsh country. 

Two drives move the cattle up, two drives are spent 
moving pastures and two are needed to gather and 
move the cows home. Saddle miles logged on each 
trip add up to 50 or more through rough country 
where cliffs, bogs, rain, snow, mosquitoes and apex 
predators only add to the wild experience. 

Moving the cattle is a daunting job, one the Kerns 
have undertaken for more than 100 years, only add-
ing guests in the last 27. 
e grazing allotment is just 
as intimidating today as it was a century ago. 

“Here in the valley I can jump in my Gator [ATV] and 
see 90 percent of my cows in about 2 hours,” Kerns 
says. “In the mountains I could ride for 4 straight 
days and never see more than 60 percent of them.  
It’s a major undertaking just to get them gathered 
and moved to the next pasture.” 

Recreation and ranching. Dana, his wife, Alice, 
and their three sons now count the cattle drive as  
the main revenue driver for the ranch and more.

“I’m 62 and still have a passion for what I do and  
so do my boys,” Kerns says of ranching and hosting 

cattle drives. 
eir children, Brendon, Trent and  
Taylor grew up on the trail with guests. Taylor even 
met his wife, Cathryn, on one of the drives.

“My children have really benefited from the cattle 
drive. 
ey’ve learned to talk to anyone, anywhere, 
and they understand they are truly blessed by the 
life they have,” says Alice, who keeps the bellies of 
40 or more cowboys full on the trail each trip. “It’s 
also made them very responsible. Taylor was just 9 
the first time he was in charge of a group of guests.”

Adventures in hospitality. 
e idea of the drives, 
or “recreational ranching,” came home from college 
with Kerns’ youngest brother. 
ey had long had oth-
ers tag along on the trip and figured it could work. 

“
e ranch was struggling financially. 
is was the 
70s when there was 16-18 percent money at the bank 
and ranches were going down the tubes fast. We 
loved ranching and people, so it seemed like a good 
fit,” Kerns says. 
ough they have proven profitable, 
the drives are no small undertaking.  

Luxury is in short supply on this trip. 
ere is no 
posh lodge to return to at the end of the day. Instead 
there are teepees and wall tents that a rider may or 
may not see before dark. With 15 hours of daylight in 
summer, that can mean a long day in the saddle. 


e main comfort they can offer is Alice’s chuck-
wagon cooking. 
e charcoal-covered lids of her cast 
iron Dutch ovens li� to reveal hearty meals, moist de-
licious cakes and more to weary and hungry guests. 

Above. The herd funnels down this gentle but breathtaking valley before turning west to climb deep into the Big 
Horn mountains. Opposite. A quick shoe adjustment is made on one of more than 40 mounts needed for the trip. A 
veteran shows off the spurs he made at another cowboy-themed Semper Fi retreat focused on building skills.
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“Anything you can bake in a 350-degree oven you 
can bake in a Dutch oven, except pastries because 
they get soggy,” Alice says. She recounts the chal-
lenge of learning to cook for 40 people with no elec-
tricity, no running water and packing it all along. 

“ We used to use pack animals, now we use ATVs to 
move the food. It was really intense. Upsetting packs 
in a canyon can be scary and I was followed by a 
mountain lion and bears. I far prefer bringing sup-
plies down to the camps from the top,” she says. 

In addition to wildlife, Alice has had to deal with 
cooking with fire in rain and snow. Cathryn has urged 
her to put together a cookbook complete with her tips 
for the combined challenges of cooking and weather.

Meanwhile, on the trail, Dana, Trent, Taylor, Cath-
ryn and a dozen or so wranglers navigate the trail and 
guests. �e only thing certain is the unexpected hap-
pening. “ We’ve become very good at plan B, C and 
D because we continually have things that happen,” 
Dana says...from the simple, such as broken gear, to 
bears ransacking coolers leaving them high in the 
mountains with few supplies, horses going down 
in bogs, and drives stretching into the night result-
ing in headlamp-led rides down cliff-edged terrain. 
Guests get a real adventure with the Kerns. 

“Because our trip is very unique, we get a very sim-
ilar type of person from a personality standpoint.  
Most are entrepreneurs that understand risk and 
understand that things don’t alway go as planned.  
�ey’re very willing to roll with the flow,” Dana says. 

“ We’re not getting someone who says, ‘I”ll take my 
martini over there under the tree,’ because it ain’t 
going to happen.”

What guests will get is a crash course in horseman-
ship, livestock handling, backcountry survival skills 
and a bond with the crew and fellow guests that will 
endure long a�er they’ve le� the mountain. 

Drive with a mission. While every drive is an ad-
venture, the Kerns look forward to one in particular 
each year. In July, a group of post-9/11 veterans select-
ed and sponsored by the Semper Fi Fund make the 
trek to Wyoming to try their hand at being cowboys. 

�e feel is a bit different from the average vacation-
ing guests. �e retired Air force, Marine Corp, Army, 
Navy and Coast Guard veterans fall into stride quickly 
due to their shared combat experiences. Bonds are 
quickly forged as they become a new team facing 
down the challenging new mission laid before them.

On Day 1 they go through their horsemanship clinic 
and get paired up with a mount for the week. A�er 
some practice, they ride to their starting point for  
the next morning and head back to camp where  
Dana lines out the next day, which starts at 3:30 a.m. 

A�er a very brief night, riders make their own 
lunches of peanut butter and jelly sandwiches by  
the dim yellow glow of lanterns. Stars still twinkling 
overhead, they head out to saddle their horses.

�e day starts with challenges as some — old in-
juries stiffened by their short ride the day before —
struggle to mount their horses. �ere is embarrass-
ment. Frustration. But with help and encouragement 
from their team all are mounted and head out to  
the lush green foothill pastures to gather the herd.

�e mood is jovial early. Melissa Schmalhorst, a 
former Air Force explosives dog handler and working 

Above. Danielle Doth, a veteran from Kentucky rests her sore muscles in her wildflower-surrounded tee pee 
before dinner. Opposite page, clockwise from top left. Tee pees and cots provide shelter for the short nights 
guest spend on the trail. Their days start well before dawn as they saddle their own horses and tackle terrain from 
easy gravel roads at the start to stream crossings, canyons, bogs and trees as they ascend with the herd to summer 
pastures. At the end of the first day, the Kerns take the opportunity to show off their roping skills and doctor a few 
calves before they start the real work of moving up the mountain the next day.
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dog trainer took great joy in watching the cattle dogs 
work. “It’s so great to see a dog in their realm, using 
their natural instinct,” she says. “�ere’s some train-
ing, but it’s 90% pure instinct and watching them 
work, man, I love it.”

As the day wore on the herd naturally strung out 
with riders gathering behind multiple small groups. 
In the back, where calves lag and the effort is con-
stant, the newness faded to frustration as the hours 
drug on. Some lost attention, others, sore and tired, 
become short on patience and try desperately to  
spur along cattle, mounts and their fellow riders.

Kerns just hangs back and watches it play out. It’s 
a process and he knows soon they will have gained 
skill and confidence and return to enjoying the expe-
rience and their surroundings. 

Spirits li� as they draw up on camp. Hot and dusty, 
the crew heads for the July version of a polar plunge 
in the nearby Little Horn River. �e icy waters refresh 
body and spirits and Alice’s dinner finishes the job. 
Everyone retires early, exhausted and eager for the 

next day when they leave the flats and push the cattle 
up the canyon into the mountains. 

“ What most veterans miss is working as part of a 
team to accomplish a demanding mission. �e Dou-
ble Ra�er Cattle Drive is about the best thing to rep-
licate that,” says John Mayer, Director of Semper Fi 
Fund’s Jinx McCain Horsemanship program. �ey 
leave with a renewed sense of brotherhood and confi-
dence to pursue new adventures beyond their experi-
ence, such as starting their own businesses. 

“�is is a unique trip,” Taylor says. “It has all to do 
with the people. Not that we don’t get good people on 
the other trips, it’s just different. At the beginning of 
the week we o�en have withdrawn men and women, 
not smiling. By the end, they’re laughing and joking. 
I think it’s even more therapeutic for the crew than it 
is for them. �at’s why I look forward to it each year.”

“A lot of people that have ranches think we’re ab-
solutely crazy,” Alice says. “ We look at it as a huge 
blessing in our lives. We meet people from all over 
the world and find everybody has the same heart.” ‡

Clockwise from top left. Taylor shows off his horse training skills. Cathryn, camera in hand, documents the week. 
Alice just a�er ringing the triangle calling everyone to dinner — the flank steak Dana is carving. Trent introduces a cou-
ple of cow dogs. Together they love sharing their lives, land, horses, livestock and adventures with guests. Dana says 
life’s obstacles become less daunting once guests relish in the victory of completing a grueling week moving ca�le.
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John Deere and Pheasants Forever & Quail 
forever are encouraging member custom-
ers to then have their yield maps and data 
analyzed by agronomists or wildlife biolo-
gists who can provide specific recommen-
dations for improvement. In fields with 
areas affected by poor drainage or saline 
soils that may be unsuitable for production, 
for example, a farmer could target those 
low-producing areas...frequently sub-acre-
sized...with conservation practices such  
as cover crops or buffer strips, or put the 
acres in CRP. 

In doing so, farmers can not only help 
improve water and soil quality, but can 
also help increase overall profitability by 
not putting expensive inputs on margin-
al ground...and not allowing those lower 
yields to reduce the whole-farm average. 

Identifying new ways to help turn unpro-
ductive acres into more profitable habitat...
that’s technology at work. 
  

We already know that a robust yield map-
ping effort is critical to fine-tuning seeding 
rates and fertilizer applications, and ulti-
mately to squeezing every possible dollar 
out of a given acre, especially marginally 
productive ground. But a new partnership 
is helping bring attention to new possibili-
ties for that marginal ground.

Late last year, John Deere announced a 
joint effort with nationally-known conser-
vation organization Pheasants Forever & 
Quail Forever; that partnership aims to not 
only help improve and increase wildlife hab-
itat acres across the country, but also to con-
tribute to improved whole-farm profitability. 
And it’s all based on information many farm-
ers are already gathering...site-specific yield 
data and acre-by-acre profitability maps.  
  This precision ag technology and the data 
it generates has already helped farmers 
more quickly identify less productive areas 
of a field. Through this new partnership, 

TECH@WORK
Using technology to help improve wildlife habitat.

A new partnership is helping bring a�ention to new possibilities for marginal ground. 
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Build up your planter’s arsenal with Individual Row Hydraulic Downforce 

from John Deere. Our performance upgrade kit will help you maintain 

continuous gauge wheel ground contact to achieve desired seed depth 

SODFHPHQW��$QG�ZLWK�WKH�FDSDFLW\�WR�UHJXODWH��YH�WLPHV�SHU�VHFRQG�ɑ�DQG�

DGMXVW�����OEV�LQ�OHVV�WKDQ�D�VHFRQG�ɑ�WKLV�SRZHU�SDFNHG�XSJUDGH�FDQ�OHDG�

to improved emergence and increased yield potential.

BRING YOUR TRUSTED PLANTER UP TO SPEED

+DQJ�RQ�WR�\RXU�SODQWHU�ɑ�DQG�JHW� 

WKH�QH[W�EHVW�WKLQJ�WR�QHZ�ɑ�ZLWK�DQ�ExactEmerge  

Performance Upgrade Kit from John Deere. Our advanced solution  

HPSRZHUV�\RX�WR�SODQW�DFFXUDWHO\�XS�WR����PSK�ɑ�ZLWKRXW�FRPSURPLVLQJ�VLQJXODWLRQ�� 

SRSXODWLRQ��VSDFLQJ�RU�XQLIRUP�GHSWK��$QG�EHWWHU�\HW��LW�SRVLWLRQV�\RX�IRU�JUHDWHU�\LHOG�SRWHQWLDO�� 

In addition to the innovative Brush Belt delivery system��([DFW(PHUJH�RIIHUV��

 � Vacuum automation

 � Curve compensation

 � +HDY\�GXW\�VKDQN�� 

gauge wheel arms and bushings

 � Dual 56v electric drive motors and 

tractor power generation system 

ExactEmerge performance upgrade kits are available for your 1770NT CCS and 1790 planters  

(2005 or newer) or your DB Series planter (2012 or newer).
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Build up your planter’s arsenal with Individual Row Hydraulic Downforce 

from John Deere. Our performance upgrade kit will help you maintain 

continuous gauge wheel ground contact to achieve desired seed depth 
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to improved emergence and increased yield potential.

Visit your local  
John Deere dealer today.

BRING YOUR TRUSTED PLANTER UP TO SPEED
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Know tHYself

Little kid: “Show me a tough 
guy and I’ll show you a coward.”

Big kid: “Oh yeah? Well, I'm a 
tough guy!”

Little kid: “Oh yeah? Well I'm 
a coward.”

x Climb the mountains and 
get their good tidings. Nature’s 
peace will flow into you as 
sunshine flows into trees. The 
winds will blow their own 
freshness into you and the 
storms their energy, while 
cares will drop away from you 
like the leaves of Autumn.

—John Muir (1838-1914)

x The true measure of a man is 
how he treats someone who can 
do him absolutely no good.

—Samuel Johnson (1709-84) 

x Happiness is to be found 
along the way, not at the end of 
the road, for then the journey is 
over and it is too late.

—Robert R. Updegraff (1899-1977)

x However mean your life is, 
meet it and live it; do not shun it 
and call it hard names. It is not 
so bad as you are. It looks poor-
est when you are richest. The 
fault-finder will find faults even 
in Paradise. Love your life.
—Henry David Thoreau (1817-1862)

unfinisHed Business

Furniture Salesman: “I’m 
sorry Mrs. Hansen. We 
checked your record and find 
your account is past due. We 
can’t deliver the sofa you 
ordered until your account is 
brought up to date.”

Mrs Hansen: “Well, then 
cancel the order. I can’t wait 
that long.” 

x We take care of our health, 
we lay up money, we make 
our roof tight and our clothing 
sufficient, but who provides 
wisely that he shall not be 
wanting in the best property of 
all—friends.

—Ralph Waldo Emerson (1803-82)

Home imPRovement

Bart: “Hey Bob, I see you’re 
limping. Arthritis with 
complications?”

Bob: “More like do-it-yourself 
with cinderblocks.”

x How excellent is the life of a 
good man—the man who re-
joices at the portion given him 
in the universal lot and abides 
therein content; who is just in 
all his ways and kindly minded 
toward all men.

—Marcus Aurelius (121-80)

caPsule seRmons

x Happiness is an attitude. We 
either make ourselves miser-
able, or happy and strong. The 
amount of work is the same.

x Kindness is the golden chain 
by which society is bound 
together.

x It often takes more courage 
to change your opinion that to 
stick to it.

x The deed is everything, the 
glory is naught.

x In any contest between power 
and patience, bet on patience.

x Don’t judge a man by his 
opinions, but what his opinions 
have made of him. 

x You cannot unsay a cruel word. 

x Worry wastes today’s time 
cluttering tomorrow’s opportu-
nities with yesterday’s troubles. 

x It is of no profit to have 
learned well if you neglect to 
do well. 

x A friend is someone who 
thinks you’re a good egg even 
though you’re slightly cracked. 

“I'm not having palpitations right now, but I think 
we can recreate them if you tell me my co-pay.”

“You have to at least try, Timmy. Your father 
built you a participation trophy case.”
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At home or in the field, find our ever-growing compilation of tips, videos,  

and collective wisdom about how to get all kinds of  

jobs done around your place.  
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/DUU\�:RROOLDPV�LV�D��IWK�JHQHUDWLRQ�IDUPHU 

DQG�UHOLHV�KHDYLO\�RQ�WHFKQRORJ\�WR�UXQ�KLV� 

������DFUH�IDUP�

ɗ$J�LV�QRW�MXVW�WUDFWRUV�DQG�SORZV��LWɕV�WHFKQRORJ\�

QRZ�ɑ�LWɕV�DXWRPDWLRQ��,ɕYH�UHDOO\�WDUJHWHG�WU\LQJ�

WR�VWD\�RQ�WKH�FXWWLQJ�HGJH�RI�WHFKQRORJ\��DQG�LWɕV�

SURYLQJ�WR�EH�D�PDMRU�EHQH�W�ɘ�:RROOLDPV�VD\V�

+H�XVHV�WHFKQRORJ\�WR�DQDO\]H�KLV�GDWD�WR�KHOS�KLP�

PDNH�GHFLVLRQV�DQG�WR�NHHS�KLV�HTXLSPHQW�UXQQLQJ��

HYHQ�ZKHQ�KHɕV�QRW�WKHUH�

ɗ,�ORYH�WKH�IDFW�WKDW�IURP�P\�SKRQH��IURP�P\�

ODSWRS��ZKHUHYHU�,�DP��,�FDQ�VHQG�VRPHWKLQJ�WR�RQH�

RI�WKHVH�SLHFHV�RI�HTXLSPHQW��HYHQ�ORJ�LQ�WR�RQH�RI�

P\�PRQLWRUV�LI�RQH�RI�WKH�JX\V�LV�KDYLQJ�WURXEOH�ɘ�

KH�VDLG�

'XULQJ�WKH�QH[W�\HDU��ZHɕOO�VKDUH�KLV�VWRU\�DQG�VKRZ�

KRZ�WHFKQRORJ\�JXLGHV�QHDUO\�HYHU\�GHFLVLRQ�KH�

PDNHV�IRU�KLV�RSHUDWLRQ�

“I always want to be
the best I can be. ”
– Larry Woolliams
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“I always want to be
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No  m a t t e r  w h a t  k i n d  o f  o p e r a t i o n  y o u  r u n ,  y o u  d o n ’t  h a v e  t i m e  f o r  d o w n t i m e . Wh e t h e r  y o u  n e e d  t o  b u y  p a r t s  f o r  r e g u l a r  
s e r v i c e  m a i n t e n a n c e  o r  h a v e  y o u r  e q u i p m e n t  i n s p e c t e d  d u r i n g  t h e  o f f - s e a s o n ,  y o u  c a n  p u t  i t  a l l  o n  o n e  a c c o u n t . A s k  y o u r  
l o c a l  J o h n  De e r e  d e a l e r  a b o u t  t h e  e x c l u s i v e  m o n e y  s a v i n g  No - P a y m e n t s / No - In t e r e s t  p r o g r a m s  a v a i l a b l e  w h e n  u s i n g  y o u r  
Multi-Use Account f r o m  J o h n  De e r e  F i n a n c i a l .

M ulti-U se A ccounts are a service of J ohn D eere Financial, f.s.b
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"John Deere's green and yellow color scheme, the leaping deer symbol, 
and  JOHN DEERE are trademarks of Deere & Company."

If your address is incorrect, please correct (show any desired change in name and address, including street, route, box number, zip code). 
Clip this page including dealer imprint(s) below and send to: John Deere, P.O. Box 417, Moline, IL 61266-0417
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