


Adapted from: Begon,1996



Comparison of Young and Mature 
Forests

 Young Mature 
Biomass (kg m-1) 9.7 58 
NPP (g m-2 y -1) 1060 1300 
% mass in   

Wood 60 80 
Leaves 10 1 
Roots 30 19 

Turnover time (y) 8.5 43.5 
Tree age (y) 40–45 150–400
Respiration/GPP 0.80 1.00 
 



TABLE 23.1
N ET P RIMARY P RODUCTION AND P LANT B IOMASS OF W ORLD E COSYSTEMS

Ecosystems (in order 
of productivity)

Area
(106 km2 )

Mean net primary 
production per unit area

(g/m2 /yr)

World net primary 
production 

(109 mtn/yr)

Mean biomass 
per unit area

(kg/m2 )

Continental
Tropical rain forest 17.0 2000.0 34.00 44.00
Tropical seasonal forest 7.5 1500.0 11.30 36.00
Temperate evergreen forest 5.0 1300.0 6.40 36.00
Temperate deciduous forest 7.0 1200.0 8.40 30.00

Boreal forest 12.0 800.0 9.50 20.00
Savanna 15.0 700.0 10.40 4.00
Cultivated land 14.0 644.0 9.10 1.10
Woodland and shrubland 8.0 600.0 4.90 6.80
Temperate grassland 9.0 500.0 4.40 1.60
Tundra and alpine meadow 8.0 144.0 1.10 0.67

Desert shrub 18.0 71.0 1.30 0.67
Rock, ice, sand 24.0 3.3 0.09 0.02
Swamp and marsh 2.0 2500.0 4.90 15.00
Lake and stream 2.5 500.0 1.30 0.02

Total continental 149.0 720.0 107.09 12.30
Marine
Algal beds and reefs 0.6 2000.0 1.10 2.00

Estuaries 1.4 1800.0 2.40 1.00
Upwelling zones 0.4 500.0 0.22 0.02

Co ntinental shelf 26.6 360.0 9.60 0.01
Open ocean 332.0 127.0 42.00 0.003

Total marine 361.0 153.0 55.32 .01
World total 510.0 320.0 162.41 3.62

Source: Smith, 2001.
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Adapted from: Schlesinger, 1997.



Adapted from: Schlesinger, 1997.
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Adapted from: Smith, 2001.
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Terrestrial NPP Co-opted by Humans

Source NPP Co-opted (Pg)
Cultivated Land 15.0
Grazing Land

Converted Pastures 9.8

Consumed on natural grazing lands 0.8

Burned on Natural Grazing Lands 1.0

Subtotal 11.6

Forest harvests 2.2

Forest Land

Killed during harvest 1.3

Shifting Cultivation 6.1

Land Clearing 2.4

Forest plantation productivity 1.6

Subtotal 13.6
Human Occupied Areas 0.4

Total Terrestrial NPP Co-opted 40.6

Total Terrestrial NPP 132.1

Percent Co-opted 30.7%

Source: Vitousek at al. 1986 Bioscience 36:368


