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Levels of Biological Integration

üEcosystem

üOrganism

üCell

The only true levels of integration in biology.

ÁTrue level: total environment of all levels below and a 
structural & functional component of next level above.

ÁPrediction at one level requires knowledge and 
consideration of next true level above.



Forest Genetics: Pattern & Complexity
üInteracting set of ñspeciesò: if one forces a periodic or 

chaotic pattern by its own density dynamics, then all 
members of the set must develop responses to the 
interactive biotic environment.

üForestïlevel pattern an emergent effect of independent, 
lower level elements; each population and species doing 
its own thing.

üOr pattern emerges as a consequence of strong 
functional interactions among the elements.

üSpecies assemblages not random associations ïare 
selected, have +/- interactions supporting their existence

üGenes in individuals not random operators that happen 
to produce whole trees; they are assembled because 
they function together.



Genes: Selfish or 

Environmentally Aware?
üAll function derives from genes; higher 
levels of biological organisation ñmere 
outgrowths that carry gene effectsò?

üGene effects emergent properties of 
molecular processes; also partly 
determined by developmental, population 
& ecosystem processes.

üNo genotype without an environment ~ 
genotype defines environment.




