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Depot application of N-fertilizer in the
root zone of grain corn
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N-fertilization is on trial

- Innovation in
response to

ü environmental
ü operational  and
ü climatic

Challenges /Motivation

German nitrogen balance in 2012
surplus 98 kg N/ha*a  (62 % from arable farming)

Target value (2010):  80 kg N/ha *a

Target for nitrogen balance at field level in 2018
Җ 50 kg N/ha*a (DÜV, 2016)

New legal regulationsfor fertilization with nitrogen
- claims for emission reducing technologies
- reduce leaching to groundwater
- prevent eutrophication of surface water
- reduce emissions to the atmosphere to

- mitigate climate change;
- avoid particulate matter pollution

- adapt to climate change (irregular droughts)
-increase resource use efficiecy, economics

Source : UBA (2016)
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N - fertilizer placement as a strategy to
a) enhance resource use efficiency
b) improve environmental impact

Evidence from traditional farming experience
- the planting stick/ „crown cork“ application
of urea for maize in remote hillsides in Colombia

Scientific approaches to increase nitrogen use efficiency

CULTAN – fertilization „Controlled Uptake Long
Term Ammonium  Nutrition“ (Sommer, 2005)
A physical theory on placement of fertilzers
(de Wit, 1953)

(Sommer, 2005)

Foto: Karl Sommer
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Principles of low-loss CULTAN fertilization

Â 1. Principle : point shaped or restiform depot placement
into the soil (reduced surface, enhanced stability of fertilizer)

Â 2. Principle: use Ammonium (NH 4) instead of Nitrate (NO 3)

CULTAN-fertilizer strictly interpreted: 100 % NH 4-N

CULTAN- fertilizer in a broader sense: <100 % NH 4-N (Urea)

„The smaller the extension and the surface of a depot,
and the higher the percentage of ammonium,

the more stable is a fertilizer depot.“
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• Secure and high yield with good yield quality

• Higher fertilizer efficiency (fertilizer savings)

• wide application window (flexibility- field operations & weather)

• use advantages of NH4 nutrition (higher root/shoot ratio for better

water- and nutrient acquisition; less pest and disease incidence)

• Less weed pressure due to localized subsoil application

• environmental benefits:

• no gaseous losses to the atmosphere (NH3, N2O)

• water protection (less nitrate leaching; no surface runoff)

• no overlap losses (yet full fertilizer dose up to the field border)

Depot placement of N-fertilizers in maize
- hypotheses and goals envisaged
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Precise fertilizer placement
is a basic requirement to capitalize on the CULTAN-effect *)

0-10 cm high biological activity

10-20 cm low biological activity

Ammonium-N
fertilizer Depot

Maier, 2014, adapted

*) CULTAN = Controlled Uptake Longterm Ammonium Nutrition
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State of the art

Common deficiencies: injectors broad, soil disturbed,
high tractive power demand, superficially mixed into the soil;

no constant application depth,  incomplete slot sealing
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Technology development
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