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TECHNOLOGY TO THE RESCUE 
SLOW-RELEASE AND 
STABILIZING PRODUCTS 
RETAIN YOUR NITROGEN. 
BY LARRY STALCUP 

N athan Gregory has steadi-
ly increased his corn yields 
since the 1980s. And the 

use of a ni t rogen (N) stabilizer on 
urea can likely take some of t he 
credit on his ea stern AI'kansas 
corn and soybean operation. 

Gregory farms about 1,800 acres 
of corn and 2,000 acres of soybeans, 
which include beans double-cropped 
after wheat on land that has re-
ceived more than its share of rain-
fall the paBt two years. Keeping N 
in the fi eld and out of the bar di tch 
has been a challenge for him and 
many other growers. 

N stabilizers and slow-release N 
products are helping growers prevent 
N losses that rob COrn of valuable 
nutrients and potentially create 
environmental concerns. 

Best practices today,(ul'ease and 
nitrification inhibitors) minimize N's 
off-ta rget movement by reducing vol-
atilization and by maintaining N in 
the ammonium form, which is less 
mobile and more efficiently utilized 
by many crops. 

Randy Killom, Iowa Sta te Uni-
versity (ISU) professor of agronomy, 

says he's seen posit ive r sults over 
six year s studying urea coated 
with a controlled-release Environ-
men tally Smar t Nitrogen (ESN 
from Agri u m. 

''We've seen some good response 
in yields, but not a ll of the time," 
says Killorn. "It should be of inter-
est to growers, depending on the 
cost of the ESN product and the 
pr ice of corn ," 

For Gregory. corn is usually 
grown after beans 0 1' wheat. His 
source is usually a liquid N at 32%. 
But he sometimes applies urea coat-
ed with Agrotain , an N stabilizer 
designed to prevent vola tilization , 
when urea contacts moisture and 
soil compounds that release ammo-
nia into the air. 

"The process has likely helped me 
increase my yields because of better 
N management/' says Gregory. "In 
the 1980s, we h ad yields in the 140-
bu. r ange. We've seen that increase 
from 184 to 190 bu ." 

WHEN USING UREA, he applies it 
a t about 200 Ibs. N/acre for his corn . 
With the heavy spring rainfall and 
chance for leach ing, he counts on 
the stabilizer to keep the N intact . 

"We've had good luck with that 
progr am," he says. "When we a pply 
the liquid 32, we kn ife it in when 
the corn is about a foot tall. Ow, 
corn seems to respond well to 
both progra ms." 

Urea normally conver ts to ammo-
nium-N shortly after it hits the soil, 
so N from urea can be lost to the 
atmosphere if fert ilizer r emains 
on the soil surface for extended 
periods dlU'ing warm weather. 

In ISU research, ESN and urea 
were hand-applied in la te fall at 
r a tes of 0, 40, 80, 120, 150 and 180 
Ibs . N/acre. Urea-only treatments 
were applied in late Apr il for com-
parison. The previous crop was 
soybean s both yea I'S. 

"The crops were planted in May 
both years and were machine-h ar-
ves ted in October," says Ki11orn. 
"Yields were weighed in the field 
and adjusted to a moisture content 
of 15.5%." 

The ESN treatments yielded 177 
bu.lacre, compared to 166 bu. for 
straight urea applied in the fall. 
Killorn says the spring Ul'ea treat-
men ts yielded 172 bu. "The differ-
ence in yield between faU ESN and 
spring ill'ea treatments wasn't sta-
t istically significan t, but the differ-
ence between these two treatments 
and the fall urea treatments was 
significant ," h e says. 

Steve Ebelhal', University of Illi-
nois (U of I) agronomist , says grow-
ers can expect to pay an addit ional 
18-20¢l1b. of N for the ESN-coated 
urea. He says Agro ta in would 
likely add 5-6¢l1b. of N. 

He says growers should consider 
the different N technologies in some 
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in 2008, an ESN broadcast Elflclenc Efficiency N .. , t Efficiency 
(lb. Nj a) bu. a lb. N bu.) (lb. Nj a) bu. a Ib N bu. (lb. N • bu. a Ib N bu.) application produced a 197-

UAN Side Injected 0/. 0/. 0/. 0/. 0/. 0/. 238 193 1.23 
Urea Broadcast 189 207 0.91 l B8 209 0.90 240 142 1.69 bu. yield , compared to 193 
urea+Agrotaln 203 213 0.95 178 208 0.B5 191 173 1 .11 bu . for a UAN slde· injected 
ESN Broadcast 178 200 0.89 lBO 214 0.84 240 197 1.22 
SuperU Broadcast 209 216 0.97 lB4 212 0.87 199 160 1.24 application , a 179 -bu. yield 
UAN Dribble 201 202 1.00 220 210 1.05 213 160 1.33 from a UAN+AgrotainDF 
UAN+Agrotaln 226 214 1.05 196 206 0.95 228 171 1.33 

application and 175 bu. UAN+AgrolainPlus 210 203 1.03 22B 211 1.08 240 175 1.38 
UAN+CaTs laa 200 0.94 207 207 1.00 240 160 1.50 for an UAN+AgrotainPlu5 
UAN+AgrolainDF 0/' 0/. 0/' 0/' 0/. 0/. 240 179 1.34 application. 
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cases. "If you're growing no-till corn, 
Agrotain seems to help a lot with 
surface-applied urea and UAN," he 
says. "OUI' studies show it certainly 
reduces the amount of N lost. ESN 
also gives good protection." 

IN NO·TllL CORN, the new technolo-
gies showed strong results in 2008 
studies statewide, says Ebelhar, who 
works mainly in southern Illinois. 

For example, in 10 different N-
sow'ce applications on no-till corn in 
2008, an ESN broadcast application 
produced a 197-bu. yield, compared 
to 193 bu. for a VAN side-injected 
application, a 179-bu. yield from a 
VAN+AgrotainDF application and 
175 bu. for a VAN+AgrotainPlus ap-
plication, all significantly better 
than VAN surface-dribble applied 
that resulted in corn yield of 160 bu. 

From 2006 to 2009, ESN broad-
cast on no-ti ll led to a 142-bu . 
yield average. That compared to 
140 bu . for VAN si dedressed, 132 
bu. for urea+Agl'otain and 130 bu. 
for corn broadcast with SuperU. 
All of these were s ignificantly bet-
ter than urea alone at 121 bu. (For 
a more detailed list of the of the V 
of I research resul ts, go to http:// 
free. cropscL illinois. edu 120091 
l'epol't2/ .) 

"It appears that many of the N 
sources in tlris study may provide 

signifi cant improvements in N-use 
efficiency," says Ebelhar. "These 
differences appear to be more im-
pOltant with no-til] than conven-
tional-till systems." 

Several locations had higher-
than-normal rainfall prior to N ap-
plication, which caused problems 
with planting at optimal timing, he 
says. "At both locations, heavy urea 
losses occurred from the surface ap-
plications," says Ebelhar. "Products 
containing Agl'otain tended to sig-
nificantly reduce these N losses, 
pl'eswnably from volatilization . 

"Sidedressed injection of DAN 
or a pplication of ESN also signifi-
cantly reduced N losses a nd in-
creased yields. UAN sources h ad 
less loss of N than urea." 

Lyle Paul, V of! agronolTllst for 
northern regions, worked with Ebel-
hal' on the N teclmologies reseal·ch. 
"We've seen that Agl'otain works well 
if N is applied dW'ing dry weathel;" 
he says. <lIf you get a half inch of 
rain, that wil l usually incorporate 
N into the soil." 

Paul says that in DeKalb, IL, 
three-year N studies, ESN applied 
in the late fall yielded 217 bu. of 
corn, while spring-applied ESN 
yielded 230 bu. Straigh t urea yie ld-
ed 221 bu. f\'om the fall application 
and 229 bu. from a spring applica-
tion. Corn receiving ammonium sul-

fate and ammonium 
N SOURCES. SURFACE·APPLIED. NO·TILL sulfate and urea com-

bination had similar 
corn yie lds. SuperV 
had 233-bu. yields 
fi'om spring appli-
cation and 223 from 
N applied in the fall. 

UAN + CATS 12' 
UAN + AGROPlUS 126 

UAN + AGROTAIN 129 
1_4-YEAR AVERAGE_1 UAN DRIBBLE 12. 

SUPERU BOCT 130 

ESN BOCT 142 

UREA+AGROTAIN 132 

UREA BOCT 121 

UAN SIDE 140 
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.... Environmentally Smart Nitrogen (brand name) broadcast on 
no·till ground led to a 142·bu. yield average in U of Illinois 
research from 2006 to 2009. That compared to 140 bu. for UAN 
sldedressed, 132 bu. for urea + Agrotain and 130 bu. for corn 
broadcast with SuperU. AU of these were Significantly better than 
urea alone at 121 bu. (See http:(lfrec.cropsci.illinois.eduI2009/ 
report2/.) These differences appear to be more important with 
no·till than conventional·till systems. 

Kentucky studies 
have shown 15-20-bu. 
increases in yields 
from Agrotain tech-
nology, he says. 

There are several 
other N stabilizers on 
the market, including 
N Serve from Dow. Dis-
cuss the value of N sta-
bili zers with your local 
for the best advice on 
your farm . rm 
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