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Strategies for an Improved Nitrogen Utilization of Organic Manures

Anton AMBERGER (Musnich/Weihenstephan)

The return of organic wastes from agriculture to the natural cycle is a necessity in
terms of both farm management and economics. When applied in normal amounts,
they make an essential contribution to a sustained or increased soil fertility; however,
when applied in excess or at the wrong time, they may result in pollation of soil, water
or air. Consequently, an economicalty and ecologically justifiable use of residues from
plant and animal production is a highly desirabte but demanding aim.
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In this Respect We Have to Focus on Two Important Processes:

Nitrate, the result of microbial decomposition of organic wastes can be ulilized by
crops directly; however this very mobile form of N can also be leached out or de-
nitrified, hence polluting ground water or air.

The velocity of mineralization and nitrification depends mainly on the C/N ratio of the
organic material and on the temperature, moisture, and biclogical activity of the soil.
Ammonia refeased from N-rich organie material {mainly slurry} can be volatilized,
thus polluting the air. Alter incorporation of the wastes into the soil, ammonta will
be fixed but later on nitritied with all the previously mentioned conseguences.

The goat must be to optimize nitrogen wtilization by crops and to minimize environ-
mental pollution.
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Strategies for Improved Nitrogen Utilization of Organic Manres:

The residues from plant production are mainly straw and green matevial.

Straw, rich in cellulose, pentosanes, and lignin, has 2 high C/Nratio (70-120). Afterin-
corporationintothe soil. immobilization of soil Ntakes place, lasting forseveral months,
Hence this biologically blocked nitrogen is prevented frombeing Ieached outin the fall
andsoitis notavailabletothe following crop (Tab. 1). Inthe long run itwillbeutilized by
plants at a rate of about 5~ 10% per year. Consequently, the main positive effectof straw
manuring is the conservation of soil N or (see later) sturry N (AMBERGER 1987).

Gireen material, such as sugar beet leaves, catch crops ete. with a C/N ratio of 15-25,
when incorporated into the soif undergoes a faster mineralization ; the critical C/N ratio
is between 25 and 30 {Fig. 1). Consequently, green material should be incorporated as
latein fallas possible,orevenbetier—if soil propertiesare favourable—notbefore spring,

About 1/3 1o 1/2 of total green manure N is available to the {ollowing crop (AMBERGER
1987).
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b, Wastes fromanimal production are stable manure, liguid manure and semi-hquid slurry.

Stable manure, 2 mixiure of dung, urine, and straw, lefi 1o decompose for several
months, finally reaches a C/N ratio of 20-20. It is generally applied tn autumn mn
quantities up to 30 t/ha. equal to 150 kg total N/ha. However only 1/10 is ammo-
nium- and nitrate-N. Therefore, scarcely any environmental problems arise con-
cerning ground water pollution.

Liquid manure, a mixture of urine and water is still applied seldom directly 1o main
and catch crops.

Semi-liguid slurry, a mixture of dung and urine without straw, is produced i large
quantities (Tab. 2) in intensive livestock farming (80 kg total N, resp. 40 kg ummo-
nium-N per life unit and year). It undergoes anacrobic fermentation and has a C/N
ratio of 7-12. 50-60% of total N is ammonium, which can be volatilized as armmo-
niu to a great extent already in the first hours after spreading, unless it is immedi-
ately incorporated into the soil (Fig. 2). The remaining amount of orgamic N enters
the large nitrogen pool of the soil with an initial avaifability of 5-10%. The main
factors increasing volatilization are: high temperature (Fig. 3), compacted soil with
stubble and straw (Fig. 4) or grassland and a high dry matter content of siurry
(Fig. 3, difference between cattle and pig slurry) which impairs penetration into the
soil {AMBERGER and Huner 1988, Husir 1993, in press).
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temperatures for several weeks, which is folly availuble o the following crop
(Fig. 7).

Finully, slurry must never be applied in winter on slopes or soils with high snow
cover or strong frost, in order $o avoid erosion,
3. Conclusion

Considering these recommendations carefully, the wtilization of nitrogen from organic
manures canbe very muchimprovedand environmental pollution consequently mininized.
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