The Principle of Optimum Diversity in biological and social systems
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We propose the principle of optimum diversity for biological systems above organism level (populations and ecological communities). According to this principle, the optimum values of inner diversity of biosystems correspond to their maximum viability (effectiveness).
We have investigated a mathematical model of a hierarchical system. The subsystems of the lower level are interpreted as populations while those of the upper level are interpreted as a community made up of these populations. The characteristic for estimation of diversity – ability of active existence (reproduction) under different environmental conditions.

The model operates with diversity indexes at three hierarchical levels: diversity of individual reactions (a width of tolerance zone); phenotypic diversity within a population; species diversity in a community (number of populations). This hierarchical system exists in environment with variable intensity and stability of resource flow. The optimality criteria correspond to the maximum effectiveness of resource utilization by the biosystems (maximum biomass/numbers at fixed volume of resource consumption, or minimum resource consumption at fixed biomass/numbers.
Investigation of the model have showed that optimum values of diversity exist at population and community levels and depend on characteristics of individuals and environment. For example, the optimum values of diversity at the population and community levels depend on environmental instability in an opposite manner: optimum species diversity increases in more stable environments, but optimum intrapopulation diversity decreases. High intensity of resource flow corresponds to higher values of species diversity. Widening of individual reactions changes optimality parameters at higher levels, in particular, allows higher species diversity.

The optimization may be considered as addition mechanism of forming and evolution of diversity on ecological and evolutionary scales (successions of communities, forming of intraspecific diversity, speciation, evolution of communities, origin of new structural levels of biosystems).
The model of optimum diversity is applicable to complex systems which consist of statistical and structural levels. In particular, it is interesting to interpret the principle of optimum diversity concerning human society. In that case investigated characteristic may be diversity of reactions (types of activity) of people; undifferentiated groups of people may be considered as populations; and the community level may represent any structured community which consists of groups with different interests or social reactions.

