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Fig. 2. The nitrogen cycle. For simplicity, most inter-
mediates have been omitted®. D = Denitrifica-
tion; As = Assimilation; Am = Ammonification ;
N = Nitrification; F = Nitrogen fixation; R =
Dissimilatory nitrate reduction.
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Table 1. Reactions of denitrification and dissimilatory
nitrate reduction, and examples of the bacte-
ria which use them®

Maximum

possible Species which use the reaction

reaction

NO3—NO3z Thiobacillus thioparus, Lysobacter antibioticum

NO3—N20  Achromobacter (Corynebacterium) nephri,
Agquaspirillum itersonii, various pseudomonads

NO3—N, Paracoccus denitrificans, T. denitrificans
Rhodopseudomonas sphaeroides, Alcaligenes
eutropha, Hyphomicrobium, Pseudomonas and
Halobacterium sp.

NO3—N, Netsserie and Flavobacterium sp.

NzO—Njy Vibrio succinogenes

NO3—NHj3  Escherichia coli, Kiebsiella pneumoniae,

K. aerogenes, Campylobacter sp.
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Table 2. Examples of nitrogen-fixing organisms®

Blue-green bacteria
Anabaena cylindrica
Gloeocapsa species

Phototrophic bacteria
Rhodospirilium rubrum
Rhodopseudomonas capsulata

Strict anaerobes
Clostridium pasteurianum
Desulfovibrio vulgaris

Obligate and facultative aerobes
Rhizobium japonicum
Frankia alni
Klebsiella pneumoniae
Azotobacter vinelandis
Bacillus polymyxa
Mycobacterium flavum
Besjerinckia indica
Spirillum lipoferun
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Table 3. Data for a nitrogen balance on earth®

Area  KgNjfixed Metric tons
hax 108 per haxyr peryrx108

Biological fixation

legumes 2560 55-140 14-35
non fields 1,015 5 5
rice fields 135 30 4
"other soils and 12,000  25-30 30-95
vegetations
marine 36,100 0.3-1 10-36
Industrial fixation 30
Atmospheric fixation 7.6
Juvenile addition 0.2
Denitrification
terrestrial 13,400 3 43
marine 36,100 1 40
Loss to sediments 0.2
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