PLANT BIOLOGY

29. ECOSYSTEMS AND THE BIOSPHERE
A. Terms
Ecosystem: All the living components of a community in a given area together with their abiotic environment with which they form an interacting system

B. Emergent Properties
· Ecologists recognize that the higher order units in ecology have “emergent” properties which are not present in a lower order unit. 

· Another way of saying this is that the unit is more than the sum of its parts and synergism is at work.

· For example, communities have characteristics as physical structure, dominance, diversity and stability as emergent properties that are not seen in populations.  

· Ecosystems will generally have these and still others, for example, controlled nutrient cycling.

C. ECOSYSTEM SERVICES
· Some examples:

· Purification of air and water

· Mitigation of floods and droughts

· Generation and renewal of soil and soil fertility

· Pollination of crops and natural vegetation

· Partial stabilization of climate

· Maintenance of biodiversity

· Aesthetic beauty and intellectual stimulation

D. Biosphere Definitions
The Biosphere is the part of the Earth (i.e., atmosphere, lithosphere and hydrosphere) in which life exists.

E. Biospheric change and health issues
· Habitat destruction       

· Pollution by toxins and carcinogens 

· Climate change 

F. Five Biospheric Principles
· The Biosphere is holocoenotic and self-adjusting; it is never static. Energy flows through the Biosphere and is continually supplied by  the Sun.
· The quantity of matter in the Biosphere is finite and must be recycled for life to exist.

· Information is exchanged within the Biosphere; it may expand and be limitless
· Homo sapiens is an animal and is part of the Biosphere. 
G. Summary
· Ecosystems are by definition the combination of the biotic community and the environment.  They may be regarded as an interactive unit that permits the firmer understanding of the wholeness of the ecological world.
· Ecosystems, like other biological units, have properties that may not been realized by the smaller entity.  For example the “Ecosystem Services”.
· Biomes are the combined ecosystems of large regional areas and have a characteristic physiognomy and set of organisms. Biomes are constrained by the template of the regional climate.
·  The biomes of the whole Earth System comprise the Biosphere.
· A set of Biospheric Principles offers a knowledge base from which human conduct may allow the Biosphere to be sustained.  
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