FUNDAMENTALS OF SOIL SCIENCE


11. NITROGEN CYCLE

A. NITROGEN IMPORTANCE

The atmosphere is made up of 79% nitrogen by volume. Although a large quantity of nitrogen exists in the atmosphere, the nutrient that is absorbed from the soil in the greatest quantity and is the most limiting nutrient for food production is nitrogen.

Constituent of proteins, chlorophyll, coenzymes and nucleic acids in plants.

b. nitrogen cycle.

Interaction among the various forms of nitrogen in soils, plants and animals and nitrogen in the atmosphere.

Forms of nitrogen

· Organic, proteins, etc.

· Ammonium, NH4+.

· Nitrite, NO2-.

· Nitrate, NO3-.

Process in the nitrogen cycle

· Fixation, where atmospheric N2 is added to soil.

· Non biological, lightning, pollution, fetilizers.

· Biological:

· Symbiotic, rhizobium bacteria with legumes. Plant supplies nutrients and certain growth compounds, and receives fixed N from the bacteria. 140 lbs/acre.

· Non symbiotic, free living bacteria in soil. Azobacter and clostridium. Little N supllied, 3-10 lbs/acre/year.

· Mineralization, conversion of organic N to mineral N (NH3). Also

called ammonification because the first mineral form of nitrogen produced by decomposition is ammonia (NH3).

About 99% of soil N is organic N in soil organic matter. About 1-2% of the total organic N is decomposed and the N mineralized each year.

N supplying power of the soil is directly related to the organic matter content and mineralization rate.

· Nitrification, is the biological oxidation of ammonium (NH4+) to nitrite (NO2-) and nitrate (NO3-). Nitrification is a 2 step process:

· Ammonium oxidized to nitrite by nitrosomas.

· Nitrobacter then oxidizes nitrite to nitrate.

Occurs most rapidly in well aerated soils with ph>6.0.

Nitrate leaches from soil and a nitrification inhibitor can be used to control conversion.

· Immobilization, is the conversion of mineral N to organic N.

Is stable in the soil, in the sense that is not readily lost from the soil by leaching, volitalization or denitrification.

· Denitrification, is the reduction of nitrate or nitrite to molecular nitrogen  or nitrogen oxides by microbial activity. Many of the denitrification products are gaseous and escape from the soil.

Occurs in anaerobic environments.
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c. carbon-nitrogen relationships

Carbon is the limiting nutrient for the soil microbes and use C and N in a ratio of 10:1. therefore, when a material with a high C:N is added to soil, there is insufficient N to meet the needs of the decomposing microorganisms.

The decomposing microorganisms have first priority of any available N in the soil.

Results is a deprivation of N for growing plants when material with a high C:N is added to soil.

C:N>30 plants will be under N stress.

C:N<30 will provide N to the soil environment.
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