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By Claire Keyes

NESTLED IN THE northwestern corner of Pennsylvania, Jim 
Glover’s 675-acre farm is only 20 miles south of Lake Erie. 

The Waterford, Pa., no-tiller has kept that proximity to Lake Erie 
in the forefront of his mind as he has transitioned between dairy 
and swine operations to grain farming.

Over the years, Glover has continued to evolve his farming 
operation and practices to maximize yield while being mindful of 
the soil and the environment. He embraced minimum tillage for 
many years before switching to no-till production about 8 years 
ago. For the past four years, he 
has added cover crops into the 
mix and fine-tuned his fertilizer 
application methods. 

Collectively, these changes 
have paid off in terms of 
improved yield, better soil 
health and higher overall 
productivity. His average corn yields have grown to 190 bushels 
per acre, while soybeans range between 40-50 bushels per acre. 
That’s compared with county averages of 156 and 50, respec-
tively, giving Glover confidence that his management practices 
are working.

Monitoring Fertility. Glover tests soils every 2 years and 
calculates fertilizer recommendations based on the test results. 
Since adding cover crops into his program, he has started testing 
plant tissues for micronutrient deficiencies, although he hasn’t 
identified any deficiencies, yet. 

His operation has used NutriSphere-N and Avail fertilizer 
enhancers for the past 4-5 years to stabilize nitrogen and phosphorus, 
respectively. Glover prefers urea instead of ammonium sulfate to 
reduce the amount of high-salt commodities in his fertilizers. 

When planting corn, he dry bands 15-28-15 starter fertil-
izer with a six-row John Deere 1750 planter equipped with row 
cleaners and precision plates. 

“I vary my application rates depending on soil test analysis and 
I withhold about 200 pounds of urea to topdress with my fertilizer 
wagon,” Glover says. “I make that second application when the 
corn is about knee-high or just prior to canopy stage.

“I’ve found that split application is a good thing for the corn on 
our farm so we’re not putting it all out at once and losing it in the 
event of a heavy rainfall.”

For soybeans, Glover broadcast applies monoammonium phos-
phate (11-52-0) based on soil test results, usually just prior to planting. 
Then, he drills the soybeans with a 15-foot John Deere planter. 

Continuous Cover. Glover says he was introduced to cover 
crops through No-Till Farmer and decided to give them a try. He 
liked the idea of building organic matter and providing continuous 

cover. He primarily uses tillage radish after both crops, but has also 
tried annual ryegrass, cereal rye and cowpeas.

“Now I adhere to a rotation of corn and soybeans and like to 
plant cover crops during or after both crops,” Glover says. “We 
believe in always having something in the ground because cover 
crops can scavenge nitrogen from deep in the soil, break up 
compacted soil and suppress weeds.” 

Testing And Sharing. Initially, Glover planted tillage 
radishes after both corn and soybeans. Now, he is experimenting 
with different planting times and seed mixes. 

In 2014, he broadcasted tillage radish seed prior to corn harvest 
when he made the second pass 
of nitrogen. The following day, 
he broadcasted cereal rye with 
the fertilizer buggy, too. 

“The corn seed popula-
tion was 34,000 and it was a 
very wet year,” Glover says. 
“Mother Nature didn’t really 

work in our favor, but I saw some success with cover crop stands 
in parts of the field with thinner corn stands.

“Now I’m trying to 
lighten up the corn popula-
tions in my test plots to find 
the best rate between 27,000 
and 34,000 so it’s a little 
easier to plant cover crops 
midseason. The thinner corn 
stands might allow more 
light to reach the cover 
crops.” 

As he searches for the 
right population, he’s also 
experimenting with shorter-
season hybrids that will 
offer a longer window after 
harvest to plant cover crops 
in the fall. Glover typically 
plants 96- to 100-day corn, 
but he planted some 83-day 
corn in test plots this year.

In 2014, Glover also 
experimented with planting cowpeas and cereal rye for seed, 
followed by annual ryegrass, tillage radish and winter peas in one 
of his fields.

“I will reduce the seeding rates if I try this combination again 
because the ryegrass really took off and the peas were few and far 
between. I will plant corn into it this spring because it will have 
good organic matter,” he says. 

A Split, Measured  
Approach to Fertility

Just 20 miles from Lake Erie, Pennsylvania no-tiller embraces change to reduce fertilizer rates, 
protect nitrogen and phosphorus and make timely applications while trying to maximize yields.

FINE-TUNING FERTILTY. 
Grower Jim Glover relies on 
no-till production methods, 
split fertilizer applications and 
cover crops to increase his 
corn and soybean yields in 
northwest Pennsylvania.

“I vary my application rates depending on soil 
test analysis and I withhold about 200 pounds 
of urea to topdress with my fertilizer wagon…”
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By Jim Steiert

A 35-YEAR veteran no-tiller, Joe Breker could be called a 
student of the Dust Bowl since his father was a teenage farm 

boy in the 1930s. That ecological disaster — perhaps the worst in 
the nation’s history — serves as a powerful motivation for Breker 
to no-till 3,000 acres of corn, soybeans, seed radishes and spring or 
winter wheat, along with an array of cover crops. During that 35-year 
span, he’s seen a 2-3% improvement in soil organic matter.

“North Dakota may not have experienced dust storms and soil loss 
as severe as some parts of the Great Plains during the Dust Bowl, but 
there was still an awful lot of precious topsoil that was eroded and 
carried away by the wind,” the Havana, N.D., no-tiller says. “Nature 
has something growing on the soil all year long.

“Most of the country’s arable land could potentially turn to desert 
if we don’t have systems in place to build organic matter. We must 
limit tillage and use cover crops to keep living roots growing in soil.”

Less Fertilizer. Breker is using less fertilizer thanks to cover 
crops and composted manure that have helped increase organic 
matter, even on the more challenging soils on his farm. He has also 
incorporated a 100-head cow herd into the grazing of cover crops and 
native pasture to boost his diversity.

While he once soil tested all fields each year, he got away from the 
practice after cover crops became a key piece of his farming system. 

“Current soil tests only check for available nutrients,” Breker says. 
“If there are cover crops growing in a field, the nutrients are tied up by 
the growing plants, so the soil test shows a current nutrient deficiency.

“Yet, when the cover crops break down, the soil biology mineral-
izes the organic material so that it’s available for succeeding crops.”

Cover crops and increases in organic matter have resulted in less 
overall fertilizer usage by Breker. Even so, and despite North Dako-
ta’s short growing season, his average corn yields of 150 bushels per 
acre are at or above the Sargent County average for the past decade.

Similarly, his average soybean yields of 38 bushels per acre are 
above the 10-year county average, while average wheat yields of 65 
bushels per acre are 10-15 bushels above the 10-year average. Cover 
crops seem to more than offset reduced fertilizer use.

Those yields may not seem great compared to some Corn Belt 
states, but they’re good for his region and have been seen in both wet 
and dry years. He has also experienced good radish seed production.

Breker has participated in fertilizer studies to develop application 
rates for North Dakota — work that guided the reduced rates in his 
own farming operation. 

“I’ve always used banded fertilizers in the 35 years I’ve no-tilled. 
Banding is more effective than broadcast application,” Breker says.

He precision places fertilizer for small grains with an Amity disc 
drill fitted with banding equipment. Anhydrous ammonia is placed 
3 inches below and 3 inches to the side of the seed row, while dry 
phosphate fertilizer is applied with the seed as starter.

Biological Tillage. He uses a bio-strip-till method prior to 
no-tilling corn, sowing high-residue cover crops — primarily turnips 
and radishes, along with flax this past August — into wheat stubble 
with the Amity disc drill. He drills peas between what will be next 
year’s corn rows.

The cover mix grows for about 75 days before it’s winterkilled, 
and corn is planted into the residue the following May.

He uses flax and sunflowers to support growth of mycorrhizal 
fungi to transform phosphorus that has been tied up in the soil and 
inaccessible to plants into a usable form. 

“The fungi gets phosphorus into a form that flax and sunflowers 
pick up and when they decompose, they make it available to corn. It’s 
good to have flax and sunflowers growing to keep mycorrhizal fungi 
alive in the soil — at least that’s my theory,” Breker says. 

The White corn planter he shares with a cousin applies pop-up 
fertilizer — 3 gallons of 10-34-0 per acre diluted 50:50 with water 
and placed in the furrow with corn seed at planting.

Most fertilizer for corn is actually applied with the preceding 
cover crop. He likes ESN urea as a nitrogen fertilizer stabilizer to 
reduce nitrogen losses in waterlogged soils.

In addition, 60-80 units of nitrogen, 40 units of phosphate and 1 
pound per acre of zinc are banded 3 inches below and 3 inches to the 
side of cover crop seed.

The growing organic content of soils on his farm has proved a 
boon to fertilizer management. Given the long-term no-till practiced 
on his land and a diverse rotation, Breker believes he is receiving a 
nitrogen credit of 50 pounds per acre.

Exponential Returns. Breker gives credit to the cover-crop 
portion of his fertility program for providing him more bang for 
every fertilizer buck that he spends. Cover crops capture and retain 
nutrients, produce organic forms of nutrients, manage excess water 
and improve microbial community efficiencies. 

“This is far more than just a 1-to-1 situation. When you feed the 
soil biology, 1 plus 1 equals 3,” he says. 

Maintaining High Yields  
with More Natural Means

North Dakota no-tiller is cutting his required applied fertilizer needs 
with more than three decades of no-till, cover crops and composted manure. 

UNIQUE BIO-STRIP-TILL. Havana, N.D., no-tiller Joe Breker 
drills turnips and radishes into wheat stubble with an Amity 
disc drill. The mix dies in the winter and that row location is 
where his corn is no-tilled the next year.
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By Lynn Betts

A S PROGRAM MANAGER of Wye Angus near Queen-
stown, Md., Ed Draper faces the same production and profit 

challenges all farm managers face. But, in his case, being a good 
neighbor is front and center.

Gifted to the University of Maryland by the late Arthur Houghton 
Jr. in 1979, Wye Angus is one of the most comprehensive beef cattle 
performance evaluation programs in the U.S. For the past 19 years, 
Draper has overseen management of the 500-acre farm and 150-head 
Angus herd for the Maryland Agriculture Experiment Station. 

At The Water’s Edge. The farm is on a peninsula, surrounded 
on three sides by the Wye River. Draper has no-tilled and used cover 
crops the entire time he’s been program manager.

“What we do on the farm directly affects the water in the Chesa-
peake Bay, so that’s always on my mind,” he says. “I agree with 
most farmers who say they no-till for less cost, higher production, 
less dependence on fossil fuels and a better environment. What 
might be a little different for me is the environment goes up front.”

The Wye Angus farm has 80 acres of corn, 60 acres of soybeans, 
30 acres of wheat and 80 acres of alfalfa and orchardgrass, with 
the rest in improved pasture. The rotational system with no-till is 
consistently producing high yields. Corn yields are 20 bushels per 
acre above the county average. Meanwhile, soybeans are 8 bushels 
and wheat is 25 bushels per acre above county averages.

Sidedressing Works. Draper gives credit to Mark Sultenfuss, 
retired agronomy program manager of the Wye Research and Educa-
tion Center, for many of the fertility practices used on the farm.

“We’ve been sidedressing nitrogen ever since I started here,” 
Draper says. “We dribble liquid nitrogen between the rows at the V6 
stage with a custom highboy, according to tissue tests. That’s on top 
of 30 pounds of nitrogen we apply as starter fertilizer.

“We also apply all the phosphorus that soil tests call for within 
the liquid starter fertilizer. That starter is applied 2 inches below and 
2 inches to the side of the seed at planting.”

Draper says the state of Maryland requires all farmers to soil 
sample every year as part of their nutrient management plan.

“Then we apply fertilizer based on the crop’s need,” he says. “We 
also apply micronutrients as needed, according to soil tests and plant 
tissue analysis.”

Potash is broadcasted on crop fields, and nitrogen, phosphorus 
and potassium are broadcasted on pastures. Nitrogen applications to 
pasture are timed to coincide with anticipated rainfall.

Cow Manure Plans. Manure is analyzed every year and also 
used on the farm as called for in the nutrient management plan.

“But we don’t generate much manure,” Draper says. “We feed 
out 40 bulls and 15 steers, and probably don’t generate 20 loads of 
manure from that for our spreader in a year.

“What we do apply goes where it’s most needed over 250-300 

acres of pasture or hayland 
in mid-March or April or 
sometimes in late August 
or September to get a 
growth kick on fall pasture. 
We don’t apply manure 
to cropland. The pasture 
and hay protect against 
runoff.” 

 An environmental 
advantage to a cow-calf 
herd, he explains, is that 
rotational grazing — 
moving cows every 4-7 
days to a new pasture — is 
a way to evenly distribute 
the manure they produce.

Biodiversity Focus. 
Draper says wheat works 
well in the crop rotation.

“Every 3 to four years, we plant winter wheat in the fall to diver-
sify the crop. Wheat will pick up excess nitrogen just like a cover 
crop would, so we don’t fertilize those wheat fields in the fall.

“The wheat and rye cover crops we have used have stabilized 
our soils and kept nutrients out of the water that leaves the farm.” 

Draper says he’s been able to see some of the increase in biodi-
versity from long-term no-till and his cover crop system.

“When we see more earthworms, we know we also have other life 
in the soil and the soil structure has improved dramatically,” he adds.

Certified Stewardship. Draper’s philosophy and goals on 
nutrient management include providing adequate fertility for crop 
removal and consistently increasing yield potential without overap-
plying nutrients.

That kind of thinking and follow-through earned the Wye Angus 
farm recognition from the Farm Stewardship Certification and 
Assessment Program of the Maryland Association of Soil Conserva-
tion Districts in 2013.

For the certification, Draper volunteered to have soil conserva-
tionists from Queen Anne’s County walk the farm to evaluate it. An 
assessor and district planner determined that the farm’s implemented 
nutrient management plan and soil conservation and water quality 
plan met standards. In addition, best management practices were 
applied that addressed all resource concerns on the farm.

Under Draper’s leadership, the Wye Angus farm is a showcase 
of environmental stewardship and productivity to the Chesapeake 
Bay community.

He conducts pasture tours, demonstrates rotational grazing and 
has spoken at seminars and cattleman’s meetings to share his sense 
of stewardship. 

They Don’t Cut Corners  
With the Environment

Surrounded on three sides by the Wye River, Wye Angus farm 
uses only the nutrients it needs and takes precautions with manure applications.

GOT IT COVERED. Ed Draper 
uses a combination of no-till, 
a diversified crop rotation that 
includes alfalfa and winter 
wheat with corn and soybeans, 
and cover crops to protect and 
build healthy soils and keep 
water clean.


