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Global Need for Better Nitrogen Management

• The world needs increased productivity

• Increased farmer profitability in the face of increasing costs

• Decrease impact of nutrients in the environment

• Pressure to reduce nutrient use

Controlled-release fertilizers can

– Increase crop yields

– Improve grower profitability

– Reduces losses to the environment

– Make N management easier
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Growers’ View of Nutrient Management –

Summary of Grower Focus Groups?

• How do growers view efficient application of nutrients?

– Nutrient application is second in importance to 

hybrid/seed selection in its impact on the crop outcome

– Nutrient management decisions have become routine –

receive relatively little thought compared with other 

decisions

In other words, growers see a direct link between 

nutrients and crop performance, but devote relatively 

less time & energy to nutrient management decisions.  

Growers want to simplify N management. 
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ESN Reduces N Losses and Improves Corn Production

4

Western Iowa, one field split between two growers, both serviced by same dealer.

N applied at same rate, same time in mid April.  About 20 cm of rain in May.  August 2007.

ESNUAN
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ESN Urea

June 15, 2008

6

ESN
July 23, 2008.
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CRU Benefits Greatest With High N Loss Potential
Summit Sideslope Low-lying

N applied before planting (mid-April) at 167 kg N/ha

Source:  Drs. P. Motavalli, K. Nelson, Missouri, 2005.
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ESN 112 kg N/ha

Pre-plant

9.2 Mg/ha

Amm. Sulf. 167 kg N/ha

Pre-plant

7.9 Mg/ha

Hancock, WI, July 8, 2004

Sandy soils; 33 cm rain in 

6 weeks after plantingSource:  Dr. Larry Bundy, Univ of Wisconsin

Urea Pre-plant

167 kg N/ha: 8.5 Mg/ha

224 kg N/ha: 9.3 Mg/ha
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ESN 167 kg N/ha

Pre-plant

10.7 Mg/ha

Amm. Sulf. 224 kg N/ha 

+ DCD

Pre-plant

9.0 Mg/ha

Source:  Dr. Larry Bundy, Univ of Wisconsin

Urea Pre-plant

167 kg N/ha: 8.5 Mg/ha

224 kg N/ha: 9.3 Mg/ha
Hancock, WI, July 8, 2004

Sandy soils; 33 cm rain in 

6 weeks after planting
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ESN Gets More N Into the Crop
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Center-pivot irrigated corn

Source:  Dr. R. Ferguson, Univ of Nebraska, 2009
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ESN Protects N and Increases Corn Yield
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Source:  Dr. R. Ferguson, Univ of Nebraska, 2009
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ESN Value From Compilation of Research Data

• Over 500 site-years of research in No. America since 2000

• University and government scientists

• Crop yield response over many environments and soils

• Analysis of combined data to determine:

– CRU value to the grower

– High value environments and soils
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CRU Provides Greater Return On N Investment

Corn Benefit / Cost

0.00 x

0.50 x

1.00 x

1.50 x

2.00 x

2.50 x

$2.50 $3.00 $3.50 $4.00

Corn Price

15 - 20 bu Target 5 - 15 bu Target 8 - 10 bu Target

0.80

High N Loss Medium N Loss              Low N Loss

Corn Price ($/bu)

2.50 3.00 3.50 4.00

Corn Benefit/Cost

CRU gives the farmer a significant return on nitrogen investment

CRU value is greatest under conditions of greatest N loss
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ESN Controls Nitrogen Risk 
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112 kg N/ha as urea

112 kg N/ha as ESN

Source:  Dr. G. Schwab, Univ of Kentucky

All N applied as either urea or CRU on indicated date.  Planting was mid-October

- Urea: Optimum application window can be small; penalty for missing can be large

- CRU: Optimum timing is earlier; wider application window; penalty for missing is smaller
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ESN Increases Potato Crop Value
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Gross Value + Incentives

Average of five site years in So. Idaho, 2006-2007; Russet Burbank. 

X-axis is percentage of Univ. of Idaho recommended N rate.

Crop value calculated from standard grower contract. Incentives are additional payments for size & quality.

Source:  Dr. B. Hopkins, Brigham Young Univ.

1616

Seed-placed urea

135 kg N/ha
Seed-placed CRU

135 kg N/ha

Seed-placed urea

100 kg N/ha

Seed-placed CRU

100 kg N/ha
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ESN Reduces Nitrate Leaching in Potato Production
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Nitrate concentration in suction lysimeters at 122-cm depth

Conventional N program (fertigation 8x thru pivot)

ESN pre-plant + one fertigation Jul 22

Split pivot.  One half with conventional N management; one with ESN pre-plant

Source:  Dr. Carl Rosen, Univ of Minnesota.

ESN keeps N in the root zone longer than conventional fertilizer.
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ESN Decreases Ammonia Volatilization

0

10

20

30

40

50

60

70

80

0-3 4-7 8-11 12-15 16-19

C
m

u
la

ti
v
e

A
m

m
o
n
ia

 L
o
s
s

(m
m

o
ls

N
H
3

x
 1

0
0
0
)

Days After Application

Control

ESN (167 kg N/ha)

Urea (167 kg N/ha)

Field study; spring top-dress application on winter wheat

Ammonia captured in boric-acid trap

Source: R Koenig, Washington State Univ, 2007.
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Benefits of Controlled-Release Nitrogen

• Improved N-use efficiency → greater yields

• Greater profit for grower

• Single-application N management

• Reduced N losses → reduced environmental impact
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