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Figure 1: Net primary production (NPP) and 
standing biomass allocation for a 90-year-old 
Michigan forest estimated from inventory-
based methods in which biomass growth is 
quantified over time (Gough et al. 2008)
http://www.nature.com/scitable/knowledge/library/
terrestrial-primary-production-fuel-for-life-17567411

Zhu X-G, Long SP, Ort DR (2008) What is the maximum efficiency 
with which photosynthesis can convert solar energy into biomass? 
Current Opinion in Biotechnology 19: 153-159
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Figure 3: Patterns of  terrestrial NPP at different timescales in a 
temperate forest: Daily net primary production (NPP) changes 
during the growing season in response to climate variables 
including solar radiation and precipitation, while the duration of 
NPP during the growing season (i.e., spring green-up to autumn 
leaf  fall) is largely a function of  photoperiod. Annual NPP 
changes from one year to the next in response to longer-term 
trends in climate, including shifts in total solar radiation caused 
by differences in cloud cover from year to year. Decadal patterns 
of  NPP track changes in ecological succession (Gough et al. 
2007, 2008).



Biome  Global GPP1 
Pg C / yr

Global NPP 
Pg C / yr

Ecosystem NPP 
g C / (ha·yr) 

Tropical forest 40.8 16.0–23.1 871–1098

Temperate forest 9.9 4.6–9.1 465–741

Boreal forest  8.3 2.6–4.6 173–238
Tropical savannah and 

grasslands  31.3 14.9–19.2 343–393

Temperate grasslands 
and shrublands 8.5 3.4–7.0 129–342

Deserts 6.4 0.5–3.5 28–151
Tundra 1.6 0.5–1.0 80–130

Croplands 14.8 4.1–8.0 288–468

TOTAL 121.7 48.0–69.0  2377–3561

Table 1: Global and ecosystem-scale estimates of mean terrestrial gross and 
net primary production for the Earth's major biomes from remotely sensed 
satellite data and modeling students. 1 Petagram (Pg) = 1015 grams (g).
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From Brylinsky & Mann 
43 lakes and 12 reservoirs (tropics 

to Arctic)

from McNaughton et al. 1989



http://cnrit.tamu.edu/rlem/textbook/Chapter2.htm





Log-log relationship of field metabolic rate to body mass in 229 species of terrestrial 
vertebrates. 

Nagy K A J Exp Biol 2005;208:1621-1625
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The percentage of  NPP that enters the decomposer system for a range of  
different terrestrial (shaded) and aquatic (clear) ecosystems. For the majority of  
terrestrial systems, well over half  of  primary production enters the detrital 
component. Overall, in aquatic systems, a greater percentage of  primary 
production ends up being consumed by herbivores. (Redrawn from Cebrian and 
Lartigue, 2004.)





The food web of Tuesday Lake in 1984.

Cohen J E et al. PNAS 2003;100:1781-1786
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The illustration is not drawn to scale and is redrawn from figure 3-12 in (2005) Fundamentals of  ecology, Brooks Cole, pp. 598 ISBN: 
9780534420666. , which is based on published experimental data. Notation: P=Producer, C1=primary consumer, C2=secondary consumer, 
C3=tertiary consumer, S=saprotroph       http://en.wikipedia.org/wiki/Food_web










