












» Field Crops    BY NAME

pastures, which account for 80% of Midwest 
pastures, farmers practicing rotational 
grazing play an active role in determining 
where their livestock eat at any given time. 
“When I think about rotational grazing, it’s 
not just what they have access to,” Stennie 
says, “but what they don’t have access to. 
It’s about keeping them out of places so 
they can’t take that second bite on a plant.”

Russ says that’s the key. “The best thing you 
can do is give the plants time to recover.” 
Letting plants rest speeds their regrowth 
while improving forage quality and quantity. 
Rotational grazing can also increase the 
amount of forage harvested by as much as 
2 tons of dry matter per acre, according to 
the Natural Resources Conservation Service. 
Because plants can grow taller in these 
systems, they are able to harvest enough 
sunlight to keep growing while storing 
surplus energy for later. That typically starts 
in earnest when plants reach 6 to 8 inches 
tall. After grazing, the plants use this stored 
energy to regrow more quickly and repeat 
the process. 

Because livestock have a taste for fresh, new 
leaves, plants can’t store surplus energy in 
continuously grazed pastures. As soon as 
they start regrowing, the animal returns for 
a tasty second bite, forcing the plant to use 
up its reserves. This stress limits the speed at 
which a plant can regrow, or can weaken the 
plant until it dies. Few species of palatable 
plants thrive in these conditions. Over time, 
low-producing, unpalatable and undesirable 
plants come to dominate.

Grazing and Conservation
Letting pastures rest, and especially 
changing the seasonal timing and paddock 
shape for grazing, also encourages plant 
diversity. As Russ saw on his old CRP 
ground, rotationally grazing his cattle 
helped spread manure uniformly and 
stimulated the dormant warm-season prairie 
seed bank. “We don’t need to buy seed,” 

Andy says. “The soil is full of seed. We just 
have to manage it to give it a chance to 
express itself.”

The same process helps eliminate unwanted 
pasture plants. Andy says he manages brush 
on some of his land by intentionally 
overgrazing it, rotating goats through to 
browse the scrub down and then coming 
back again just as it’s all resprouting. Stennie 
works with the Iowa Department of Natural 
Resources to do similar work on the public 
land surrounding her farm. Her sheep graze 
back the brush and brome that invade and 
compete with the native grasses and forbs. 

“I worked in conservation, and that’s been a 
big mindset of mine,ó she says. òCan I use 
sheep as a grazing tool for land like this to 
help manage prairie? Can grazing and 
conservation work together?”  

The NRCS and the Audubon Society both 
say yes. They highlight the positive impact 
rotational grazing has on plant life as a way 
to revive grassland bird populations. As the 
plant diversity in an ecosystem returns, 
diverse creatures come back as well. 
Walking through the tall grasses of the DNR 
prairie adjacent to her land, Stennie says she 
hopes to revive similar biodiversity on her 
land. “It goes beyond just wildlife, but to 
building back the diversity of plants and all 
the insects.” 

Practical and Intangible 
Motivations
Even though this grazing season is not 
going to plan, the diversity Stennie is 

fostering through rotational grazing will 
help her pastures become more resilient to 
future droughts. As the climate warms, 
weather patterns change – but a resilient 
system can help plants, animals and people 
to adapt. Rotational grazing is di cult work 
– hauling fencing over rough terrain, 
puzzling through water supply problems, 
the learning curve of trying to mimic Mother 
Nature. But for the farmers who are doing it, 
the intangible rewards are as meaningful as 
the practical beneþts.

“You go out and you move livestock, and 
you see that they have plenty to eat and 
they're happy to see you,” Andy says, 
lowering his voice reverently. “You hear the 
sound of grazing. I just really enjoy that.”

“The reward is that eastern gamagrass,” Russ 
says. “Ten years and it just showed up 
because evidently I’m doing something right.”

Perched on top of a hill, Stennie stands 
ÿanked by stages of restoration. On one side 
lies bare ground where the DNR recently 
removed stands of invasive cedar trees. The 
other is covered in prairie her sheep grazed 
earlier in the season. It sprang up from the 
seedbank when cedars were removed years 
before. Stennie looks down at the old þeld in 
front of her. The sheep may be eating hay 
now, but they’re still doing restoration work, 
bringing back fertility with their manure. 

It was a hike to get here, but Stennie 
persisted, pointing out wildÿowers as she 
climbed, excited to see new ones blooming. 
“That’s part of what I love about rotational 
grazing,” she says. “I really do get to walk 
every inch of the land and get to know the 
pockets of it. I mean, to have remnant 
prairie in my backyard? This is why I came 
back to Iowa.” 
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“I started seeing big bluestem, 
then Indian gass. Now I've got 

eastern gamagrass all of a 
sudden, 10 years in.”

- Russ Wischover
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The Proof    
IS IN THE SOIL
PFI farmers are testing if they can lower nitrogen rates without hurting 
yield on Ŀelds with long-term soil health practices

By Stefan GailansBy Stefan Gailans

Improving soil health has been a top priority for PFI farmers since our inception. While 
the terms people use to refer to soil health have changed over the years, PFI members 
have been leading the way since the 1980s in adopting soil health-promoting practices 
like ridge-till, diverse crop rotations, adding grazing livestock and planting cover crops 
to keep living roots in the ground.

Some of the earliest on-farm research projects in PFI’s 
Cooperators’ Program focused on these topics, as well as how 
to apply less manure and fertilizer. Now, Practical Farmers 
members are leading the way once more by participating in a 
next-generation on-farm soil health experiment.

Practical Farmers of Iowa is heading an on-farm research 
project involving 20 farms across Iowa looking at whether 
farmers who have been investing long-term in soil health-
promoting practices can reduce the amount of nitrogen 
fertilizer they apply to corn without sacriĿcing yield. 

The project idea is 
based on an emerging 
body of research 
showing, in essence, 
that as soil health 
holistically improves, 
the soil ecosystem is 
better able to sustain 
itself. Experiments by 
scientists from the 

Midwest and southeast U.S. have found that as soil health 
metrics like organic matter, active carbon or microbial activity 
improve, crops need less nitrogen fertilizer to thrive. A healthy 
soil is rich in nutrients; adding nitrogen fertilizer just doesnĘt 
do much good.

The results are adding heft to the Natural Resources 
Conservation ServiceĘs dynamic deĿnition of soil health as Ěthe 
continued capacity of soil to function as a vital living 
ecosystem that sustains plants, animals and humans.” For 
farmers, the results mean that as they improve their soilĘs 

health, they may be able to reduce the amount of fertilizer 
they need to get the same yields ĕ a win for the environment 
and their net returns.

History of Trialing Nitrogen

The current project got underway in fall 2021 – but it isn’t the 
Ŀrst time PFI members have tackled the question of fertilizer 
use on the farm. The farm crisis of the 1980s that helped usher 
PFI into existence forced many farmers, and early PFI 
members, to take a hard look at their farming practices. While 
some farmers survived the crisis by farming more land 
(Ěgetting bigě), many more could not afford to purchase or rent 
more acres, and were forced to Ěget out.ě 

But several of PFIĘs early members took a middle approach: 
They thought that by cutting the most expensive input costs 
ĕ such as nitrogen fertilizer ĕ they could improve proĿt 
margins enough to get by. From 1988-1993, farmers 
participating in PFI’s newly established Cooperators’ Program 
conducted 57 trials that compared their typical high fertilizer 
rate with a reduced rate of their choosing. Across sites, the 
average difference between high and low rates was 56 units of 
nitrogen per acre. 

In 88% of those trials (50 of the 57), the farmers involved found 
that applying the high rate offered no statistical advantage to 
corn yield – and that in most cases, they were applying more 
nitrogen than they needed. ĚWe felt like we were ėon a mission 
from God,Ę to quote the iconic line from the popular 1980 
movie, ėThe Blues Brothers,Ęě says Vic Madsen, who farms near 
Audubon, Iowa, and participated in those early fertilizer trials.

“The results of these trials 
drastically improved our 
farms, and overall, they played 
an important role in building 
and maintaining PFI’s farmer-
to-farmer network.”

– Vic Madsen



























Chelsea joined the Practical Farmers of 
Iowa sta  in November 2022. As a þeld 
crops viability coordinator, she assists 
farmers with PFI's cost-share programs 
related to fertilizer management.

Chelsea attended Iowa State University, 
receiving bachelor's degrees in agronomy 
and global resource systems. Her passion 
for agriculture and resource conservation 

led her to continue her education at Iowa State with a Master 

of Science in sustainable agriculture and environmental science. 
Her graduate research focused on updating nutrient (nitrate and 
phosphorus) reduction e ciencies for the best management 
practices listed in the Iowa Nutrient Reduction Strategy and 
collaborating with the Daily Erosion Project to estimate sheet and 
rill erosion at the watershed and þeld scale.  

Originally from central Illinois, Chelsea now resides in Des Moines, 
Iowa. She enjoys traveling, being outdoors, reading, hiking and 
paddleboarding. 

Chelsea Ferrie – Field Crops Viability Coordinator

Morgan Jennings – Field Crops Viability Coordinator

Miranda Johnson – Senior Human Resources Coordinator

Grace Yi – Habitat Viability Coordinator

Morgan joined the PFI sta  in November 
2022 as a þeld crops viability coordinator. 
Her enthusiasm for forages makes her 
perfect for assisting farmers with diversiþed 
crop rotations and helping them adopt 
cover crops through PFI’s cover crop cost-
share program.

Morgan has always called Iowa home and 
earned her bachelor’s degree in animal 

science and agronomy from Iowa State University. She continued 
her education at the University of Nebraska-Lincoln, where she 

received her master’s degree specializing in ruminant nutrition with 
a focus on evaluating cattle management for systems with limited 
perennial pasture. 

Morgan is passionate about crop-livestock integration and is 
fond of her research involving spring corn residue grazing and its 
impacts on soil physical properties. Though being a Cornhusker 
was a great experience, she is loyal forever to the Cyclones. 

Morgan loves to curl up with a good book and enjoys anything 
outdoors, but her favorite hobbies are þshing, biking and hiking. 

Miranda joined Practical Farmers of Iowa 
in August 2022 as the senior human 
resources coordinator. Her role includes 
handling day-to-day human resources 
functions such as recruiting, onboarding, 
employee relations, budgeting and 
beneþts administration, as well as planning 
for the future of PFI’s human resources 
department.

Miranda brings 10-plus years of experience in human resources 
and aims to consistently learn and grow her expertise. She served 

in AmeriCorps helping to restore a Texas state park after wildþres 
spread in the area. She credits this experience as a pivotal time in 
her life. With PFI, she has found an organization that aligns her love 
of nature and her HR experience.

Miranda grew up in Texas and moved to Iowa in 2013. She enjoys 
spending time with her husband and two sons, cooking, interior 
decorating, wine and live music. 

Grace Yi joined the Practical Farmers sta  
in October 2022. As the habitat viability 
coordinator, Grace equips farmers and 
landowners with technical assistance and 
þnancial resources needed to establish and 
maintain wildlife habitats. 

Grace earned her Master of Science 
in sustainable agriculture and Master 
of Community and Regional Planning 

from Iowa State University. Following graduation, she worked as 
a conservation planner for the Warren County Soil and Water 
Conservation District, where she assisted farmers and landowners 
with a variety of conservation projects, from restoring native 

prairies to designing rotational grazing systems to controlling 
invasive species. 

Grace spent her childhood in Seoul, South Korea, and her 
adolescence in Hawaii. While vastly di erent, both worlds instilled in 
her an appreciation for the outdoors and steered her into a career 
in natural resources stewardship. 

Whenever possible, Grace loves visiting her family and friends 
in South Korea and Hawaii, as well as travelling to new places. 
She also enjoys cooking, checking out new eateries, working out, 
writing letters and walking through prairies with her husband and 
golden retriever on their pheasant hunts. 
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