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By Lynn Betts

ORGANIC MATTER levels above 1.5% in the 
coastal plains soils of central South Carolina 
are rare, says Jason Carter. But the Eastover, 
S.C., corn and soybean no-tiller found a way to 
climb that hill in the past 5 years, and now has 
his sights on a goal twice that high.

“Farmers in the Midwest talk about building 
organic matter on soils that are around 5%, but 
our levels here can be below 1%, even on fields 
that haven’t been tilled in some time,” Carter 
says. “We’d be really happy to get to 3%.” 

Carter thinks it’s a possibility — he’s already 
bumped his organic matter from 0.6% to 1.5%. 
His secret to shifting away from permanently 
low levels to the rapid increase he’s seen is the 
combination of cover-crop mixes with regular 
doses of chicken litter.

Covers Hold Litter. Carter has been using 
cover crops on every one of his 600 acres the 
past 5 years, but he’s still experimenting with 
mixes that complement his fertility program. 

With a rotation of 2 years corn and 1 year 
soybeans, Carter seeded a mix of 8 pounds cereal rye, 7 pounds 
crimson clover, 7 pounds hairy vetch and 1 pound of tillage radish 
per acre in the fall of 2015 after soybean harvest.

Ahead of soybeans, he uses 18 pounds cereal rye, 3 pounds 
hairy vetch and 2 pounds radishes per acre. 

“The cover-crop mix is higher on grass ahead of soybeans and 
higher on legumes ahead of corn,” Carter says.

He then spread 2 tons of poultry litter per acre in February 2016 
on the 400 acres that would be planted to corn.

Because Carter has built up his soil fertility levels, he cut back 
on chicken litter 2 years ago ahead of soybeans to only 1 ton per 
acre. This past year, he didn’t spread any chicken litter ahead of 
soybeans.

He figures there’s about 50 pounds of nitrogen (N) in a ton 
of chicken litter. At 2 tons per acre, he’s estimating there’s 100 
pounds N. 

“The cover crop takes in some of the N from the litter and some 
is slow to release. So I figure 50 pounds from the litter and 50 
pounds from the cover with the legumes,” Carter says. “A cover 
crop after harvest will take in leftover nutrients and hold them 
until next year.” 

Starter Unnecessary. He terminated the cover crop about 2 
weeks before planting corn on April 1. When corn was about knee-
high, he used a sprayer with a 60-foot boom and drop nozzles to 
sidedress 20 gallons of 25-0-0-3S liquid fertilizer on his dryland 

corn, which provides 55 pounds of N and about 
5 pounds of sulfur per acre. He’s currently 
experimenting with different N rates and may 
cut back on the amount of N he’s sidedressing. 

His fertility program was the same for his 75 
acres of irrigated corn, except for an additional 
20 gallons of 25-0-0-3S liquid fertilizer applied 
through his irrigation system.

In the past, Carter applied a starter fertilizer, 
but after 5 years of cover crops and chicken 
manure, he’s built his fertility levels to the point 
his yield checks don’t justify it anymore. 

“On new land we might acquire, we might 
use starter, but not on this land we’ve built up,” 
Carter says. He adds the same is true for foliar 
fertilizer and N stabilizers. 

 Despite reducing fertilizer inputs, his 
dryland yields are consistently 20-30 bushels 
an acre above county averages on both corn 
and soybeans. 

“If we get good rains, we can average 180 
bushels on dryland corn and 235 in irrigated 
corn,” he says. “With good rains, soybeans 
average 65 bushels an acre.” 

Carter attributes his yields not just to his fertility, but also 
healthier soils. 

“A healthy soil makes a healthy plant, and a healthy plant makes 
healthy yields,” he says. 

Tracking Changes. Carter began soil testing for organic 
matter 5 years ago to track its changes in levels, which has 
allowed him to reduce his inputs. He says he might cut back on 
how frequently he tests it, but it gives him peace of mind knowing 
what’s out there since he has cut back on fertilizer and lime 

“Lime can cost $40 a ton,” he says. “We’ve found that besides 
reducing commercial N, cover crops combined with chicken litter 
are keeping pH up. We used to have to lime every other year, but 
now we’ve got a 6.5 pH with no lime for the past 6 years.”

He also doesn’t need to apply commercial phosphorus or potas-
sium, and the chicken litter supplies most micronutrients.

Other benefits Carter has gained through his system include 
completely eliminating use of post-emergence herbicides on his 
corn and cutting down to just one post-emergence application on 
soybeans. He’s also cut pre-emergence herbicide amounts by more 
than half on both crops. 

Carter also hasn’t used any fungicide in the past 3 years and has 
cut back on insecticides for soybeans. 

“I’m doing more scouting and letting the beneficials do their 
work,” he says. 

Cover Crops, Chicken Litter  
Build Soil Fertility Levels

Tracking organic matter, seeding multispecies cover crops and applying chicken manure  
have allowed Jason Carter to cut back on inputs and develop a healthy no-till system. 

CUTTING BACK. By using 
more natural fertilizers through 
cover-crop mixes and chicken 
litter, Jason Carter has elimi-
nated starter fertilizer and 
cut back on lime. He is also 
starting to reduce the amount 
of poultry litter he applies. 
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By Lynn Betts

IN DECATUR, Ind., corn, soybean and small 
grain no-tiller Mike Werling shoots for return 
per acre, not top yields. But his 180-bushel-
per-acre corn yields consistently match or pass 
the county average with less fertilizer. 

 “I could get 220-bushel yields with the 
higher fertilizer rates, but the economic return 
just isn’t there at those rates,” Werling says. 
“And besides, those higher rates of nitrogen 
(N) and phosphorus (P) just lead to more 
serious water quality problems.”

Werling’s N use to corn production ratio 
— under 1 pound of N per bushel of corn 
— is significantly lower than the traditional 
1.2 pounds of N used to produce a bushel of 
corn. On-farm strip trials have also shown 
185-bushel corn yield averages from only 100 
pounds of N per acre and 166 bushel yields 
from just 50 pounds of N. 

Werling puts his 350-acre farm into 
one-third corn, another third soybeans and 
splits the final third between oats and wheat. 
That rotation, along with precise fertilizer 
application and cover crops, is the key to 
increasing yields and organic matter with 
low fertilizer rates.

Planter Applications. Werling topdresses either dry 46% 
urea or liquid N on standing wheat, but for his corn and soybeans 
he applies most of his fertilizer with his 6-row Kinze 2000 series 
planter, which is equipped with two liquid fertilizer systems. 

One system applies 5 gallons of 3-20-15, a low-salt, high-
quality orthophosphate starter liquid fertilizer in the row. The 
second system uses Martin Unit-Mounted fertilizer openers to 
place liquid fertilizer precisely 2 inches to the side of the seed and 2 
inches deep. Through the Martin units, Werling applies 12 gallons 
of 28% N, 2 gallons of 9-25-4 for P and 3 gallons of 0-0-25-17 for 
potash with sulfur. 

“I like to put P and K on every time I plant,” he says. “In corn, 
we also need N at planting time because the cover crops have 
depleted N while decaying. That N from the cover crops is returned 
in usable form later in the growing season near tasseling.” 

He adds that between the starter application and when the cover 
crops will release the N, he applies 28% liquid N as a sidedress 
near the V5 stage.

Werling uses the same starter for soybeans, but at 3 gallons 
per acre instead of 5. Through the fertilizer openers, he applies 2 
gallons of the 9-25-4 and 3 gallons of 0-0-25-17. 

Trusting Tests. Another key to Werling’s 
fertility program is taking soil tests every 3 
years. 

“I’m not trying to build P and K levels, just 
applying what the growing plants will use,” he 
says. “Even though we keep applying P and K, 
our levels are medium to low.” 

He adds that due to the low rates he’s 
applying in the root zones, he doesn’t use 
variable-rate technology. 

“I don’t know that there would be any 
benefit,” he says. “I’m not set up for variable 
rate, but if future studies would prove it worth-
while, I’d be open to it.”

Over the years, Werling has applied micro-
nutrients with his liquid fertilizer when called 
for in soil tests and where he sees needs from 
scouting fields. 

“I apply lime and gypsum as soil tests indi-
cate, but overall I don’t apply a lot of lime,” 
he says. 

He also doesn’t use N stabilizers, explaining 
that the idea of using something that destroys 
soil microbes is counter intuitive to him. 

Cover Component. Cover crops have 
been a part of the operation for more than 20 
years. But in recent years, he’s been inter-
seeding them into his standing corn with a 

Hagie sprayer and using multispecies mixes, including a 13-way 
cocktail mix he’s seeding after wheat and oats.

Werling uses covers to help provide additional N to his corn, 
cycle nutrients and prevent nutrient runoff into waterways. 

He’s also looking at how he can tie his fertilizer applications 
into his cover crops. He’s been helping the local Soil and Water 
Conservation District demonstrate a Salford machine that applies 
fertilizer in the ground with the cover crop seeds.

 “That’s exciting to me,” Werling says. “Studies show one of 
the best ways to keep P out of Lake Erie is to put it in the ground.”

Between his cover crops and a “never-till” mindset, Werling’s 
system has also boosted organic matter levels by an average 1.3% 
across the farm, which he can visually see in his fields. His clay 
topsoils that should be yellow have a darker cast to them, and 
Werling isn’t the only one who’s noticed the changes. 

“At field days, farmers are walking on clay soils, but they’ve 
said my soil was spongier than theirs,” he says. “They could see 
and feel the difference.”

That’s the direction the soil health and conservation advocate 
wants to keep heading, especially so his son, Andrew, can continue 
the family tradition. 

Reducing Fertilizer for the  
Highest Return on Investment

Even with lower fertilizer rates, Mike Werling’s corn yields remain competitive  
thanks to at-plant applications and using cover crops to hold nutrients in place.

LESS FOR MORE. Indiana no-tiller 
Mike Werling found he can grow 
185-bushel corn on just 100 
pounds of nitrogen and was still 
able to grow 166-bushel corn on 
as little as 50 pounds. 

NNTC_RNM Report_4c_2017.indd   3 12/28/16   9:04 AM



4 www.no-tillfarmer.com/responsiblenutrients RNM/January 11, 2017

By Lynn Betts

A COMBINATION of conservative fertilizer 
use, careful fertilizer placement and cover crops 
is Mike Taylor’s core strategy for consistently 
producing higher-than-average yields with 
below-average amounts of fertilizer. 

Taylor and his son, Michael Taylor Jr., follow 
a rotation of soybeans, winter wheat, soybeans, 
cover crop, corn, cover crop, peanuts, cover crop, 
grain sorghum, cover crop and soybeans on their 
5,000 acres near Helena, Ark., where soils range 
from “class A cotton soil to silty clays — most 
often in the same row,” Taylor says. 

Soil Impact. With such varying soil condi-
tions, Taylor has adopted variable-rate tech-
nology to apply his phosphorus (P) and potas-
sium (K), which he does by following soil test 
recommendations. Taylor has been soil testing 
in rotation every 3 years — never longer — on 
2.5-acre grids, but he’s moving toward 5-acre 
grid and zone testing now. 

He prefers to variable-rate broadcast a 
conservative amount of potash in the fall —
from zero to 200 pounds per acre — noting 
that he has concerns about his K chloride being 
applied just prior to planting. He’s read that poor stands have been 
traced back to a salt effect from heavy potash rates with chloride 
levels that can be detrimental to soil microbes. 

He may also variable-rate broadcast phosphate — again from 
up to 200 pounds per acre, depending on soil tests — in the spring 
prior to planting, explaining that if he applied it in the fall, he’d 
be concerned that his soils would have it tied up in the spring. 
According to the International Plant Nutrition Institute, Taylor 
says, phosphate fertilizers are initially soluble in water and readily 
available for plant use, but they quickly react to clays and other soil 
elements, resulting in a slow release of soluble P over many months. 

“They say 75%-95% of P can be fixed and unavailable in the 
initial year of application, depending on soil types,” he explains.

At-Plant Applications. Instead, Taylor tries to rely heavily 
on fertilizing the plant by banding more plant-friendly liquid fertil-
izers both in-furrow and in a 2-by-2-inch placement at planting. 

Using AgroLiquid products, Taylor applies 4 gallons of Pro 
Germinator to supply liquid phosphate, 1 gallon of Sure-K for K 
and 2 quarts of Micro 500 to supply micronutrients in-furrow to 
his corn. In his 2-by-2-inch placement, he applies another gallon of 
Sure-K, 2 more quarts of Micro 500, 2 quarts of eNhance, a liquid 
sulfur, and 10 gallons of High NRG-N, a product with 27% N and 
1% sulfur. His row-crop tractors and planters run dual pumping 

systems, so he can utilize both systems during 
planting.

Taylor also sidedresses his corn to complete 
his nitrogen (N) program. Using a coulter knife 
applicator, he applies either Suran 28-0-0-5 or 
Uran 32% N with about 2.5 gallons of eNhance 
per ton, and sometimes includes some Sure-K.

He’s tried some tissue sampling and foliar 
fertilizing, but hasn’t been particularly sold on it.

He seldom applies fertilizer 2-by-2 on his 
soybeans, instead opting to apply it in-furrow. 
He typically applies a gallon of Pro Germi-
nator, 2.5 gallons of Sure-K, a quart of Micro 
500, a quart of eNhance and a quart of calcium. 

“We’ll often add a gallon of Sure-K plus 
Micro 500 to our soybean fungicides, too,” 
Taylor says.

Soil, Yield Boosts. About 25 years ago, 
when Taylor started conservation tillage, 
he used cover crops to stabilize his ridges 
and prevent blowing sand, especially on his 
cotton crops. 

“For the last 10 years, we have transitioned 
to not only trying to save what soil was left, 
but to restoring our soils with no-till and cover 
crops, sometimes with as much as 13-way 

multispecies blends,” he says. 
He’s now built organic levels 1% across the board and as much 

as 2% in some soils. He sees a difference in soil structure, with less 
compaction, better crop root depths and lack of crusting. 

Taylor’s not at the point yet where he’s comfortable reducing 
his N, P and K amounts and letting his cover crops do the work. 
He explains that they’ve moved to earlier planting and harvesting, 
which has already boosted their yields. 

He terminates cover crops in the spring, about March 1, mostly 
2 weeks before planting. At times, he terminates grasses first and 
comes back with a second pass later to terminate other covers in 
the mix. He also terminates after planting. 

But Taylor still applies less N than his neighbors and cover 
crops help produce or sequester N and prevent loss to the environ-
ment. Taylor also always uses a N stabilizer, such as Agrotain or 
Nitro Max. He says that’s hit or miss on whether it’s needed, but it 
serves as insurance in case there’s rainfall after planting.

Even with less fertilizer, Taylor tops county average yields by 
10-20 bushels or more an acre.

His corn and wheat both yielded 17 bushels higher than the 
county average last year, soybeans were almost 20 bushels higher 
and grain sorghum yielded an extra 31 bushels greater than the 
county average. 

Timing, Placement Keep Fertilizer 
Available While Reducing Needs

Mike Taylor takes soil tests, soil types and nutrient availability into account to develop  
a program that allows him to reduce fertilizer while still beating county yield averages

SEED PLACEMENT. Mike Taylor 
of Helena, Ark., aims to keep 
fertilizer available to the crop 
by placing it in-furrow and in 
a 2-by-2-inch application at 
planting.
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