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Nitrogen cycles

1. Basic ecosystem model

2. Nitrogen flux in terrestrial systems
3. The global N cycle

4. Effects of humans on N

Figures and tables: Pickering Figure 4.11, Begon Figure 19.5, Schlesinger Table 6.4,
B&K Figure 4.16
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Figure 4.11 Main fluxes (arrows) and sinks (boxes) for nitrogen in nrrmmu' ecosystems. A . pre
m?::ly proportional to the magnitude of the net flux. ‘m’ denotes microbial controls, conventionally believed 0 limit the
rate of nitrogen cycling. The path marked &’ short-circuits these conventional microbial controls and may be important as
an alternative pathway for the transfer of nitrogen within infertile ecosystems. Redrawn after Northup ct al. (1995).
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Figure 19.5. Annual nitrogen budget for the undisturbed Hubbard Brook Experimental
Forest. Values in boxes are the sizes of the various nitrogen pools in kilograms of
nitrogen per hectare. The rate of accretion of each pool (in parentheses) and transfer

rates are expressed in kilograms of nitrogen per hectare per year. (After Bormann et al.,
1977.)



FIGURE 4.16 The global nitrogen cycle. Pools () and annual (=) flux in 10'2 g N,. Note that
the industrial fixation of nitrogen is nearly equal to the global biological fixation. (Source: Data
from R. 86derlund and T. Rosswall, 1982, in O. Hutzinger (ed.), The Handbook of Environmen-
tal Chemistry, Vol. 1, Pt. B, Springer-Verlag New York.
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Table 6.4 Nutrient Cycling in a 22-yr-old Stand of the Chaparral Shrub Ceanothus
megacanpus near Santa Barbara, California®

Biomass N P K Ca Mg
' Awnospheric input (g m™ yr™')
Deposition 0.15 006 019 0.10
N-fixation 0.11
Total input 0.26 006 019 0.10
Compartment pools (g/m?)
Foliage 553 820 038 207 450 098
Live wood 5929 32,60 243 13.93 2899 3.20
Reproductive tissues 81 092 0.08 047 032 0.06
Total live 6563 41.72 2.80 16.47 33.81 4,24
Dead wood 1142 628 046 268 558 0.61
Surface litter 2027 20.5 0.6 47 26.1 6.7
Annual flux (g m™ yr™')
Requirement for production
Foliage 553 .55 - 048, . 2:81 489 . 104
New twigs 120 1.18 006 062 071 0.11
Wood increment 302 1.66: ¢ 0.12 0.7 1.47 0.16
Reproductive tissues 81 092 008 047 032 007
Total in production 1056 13.11 0.74 461 739 1.38
Reabsorption before abscission 415 “029° 0 0 0
Return to soil
Litter fall 727 665 032 210 801 14l
Branch mortality g 74 022 001 015 044 0.02
Throughfall 019 0 094 031 0.09
Stemflow 024 0 0.87 0.78 0.25
Total return : : 801 7.30 033 406 954 1.77
Uptake (=increment + return) 896 045 477 11.01 193
Streamwater loss (g m™® yr™') 003 0.01 006 009 0.06
Comparisons of turnover and flux
Foliage requirement/total requirement 71.3 649 610 662 754
(%)
Litter fall/total return (%) 911 - 970 517 840 797
Uptake/total live pool (%) 214 ...156. ..290. ...82:6,. 455
Return/uptake (%) 814788, 85,1 =866 ... 91.7
Reabsorption/requirement (%) 31.7 39.0 0 0 0
Surface litter/litter fall (yr) 2.8 3.1 1.9 1:2 33 4.8

“ Modified from Gray (1983) and Schlesinger et al. (1982).



