PLANT BIOLOGY

28. COMMUNITY DEVELOPMENT
A. Competition
· Any interaction that is mutually detrimental to both participants, occurring between species that share limited resources.

· The most common interaction state between species.

· The cornerstone of Darwin’s concept of Natural Selection; the struggle to survive.

· At low densities organisms there may be no competition between species with similar resource requirements.

B. Competitive Exclusion Principle
· Two or more resource-limited species, having identical patterns of resource use, cannot coexist indefinitely in a stable environment – one species will be better adapted and will out-compete or otherwise eliminate the other(s).

· Simply – “Competitors that use exactly the same resource cannot coexist indefinitely.”

C. Tolerance Range & Habitat
· Tolerance Range: Each species lives within the limits of a range for each environmental factor and resource.

· Habitat: The place where an organism lives, functions and finds the resources it needs. 

D. Coevolution of Predators & Prey
· Coevolution is an important process in evolution species.  
· It could be argued that coevolution is more powerful than competition but it is an empty argument without a correct answer.  
· Both processes are important forces driving Natural Selection and the “survival of the fittest.”
· Since this is a Plant biology course think of the plant as “prey”. 
· A prey (e.g.,a plant) has to keep one step ahead of its predator (e.g., its grazer)  to stay alive and perpetuate its species.
· A predator also has to continually evolve to keep up with its prey.
· The “arms race” is one aspect of coevolution.  This kind of selection operates independently for each species but is a result of interspecific population dynamics and genetic selection.
· But it isn’t all about having the best defense because that can lead to annihilation of the predator and ensuing overpopulation and density dependent stresses on the prey.  As Lawrence Slobodkin (1964) put it a balance is needed between “Prudent Predator and Efficient Prey.”  Predator species are often, but not always, K-strategists and prey species are often, but not always, r-strategists.

E. Biological Control
· The encouragement of the predators, parasites and disease organisms of undesirable species.

· Employs the principles of biology and ecology to reduce nuisance organisms without harming the environment.

· Requires a good knowledge of the natural history and life history strategies of the pest organism.
· Biological control is often used with a suite of other pest control methods such as selective pesticides.

· The above is a combination of various methods and is part of a farming/horticulture practice known as Integrative Pest Management (IPM).

F. Community (Biotic Community)
· An assemblage of interacting mutually sustaining and  interdependent organisms (plants, protists and heterotrophs) occupying a particular position in the landscape.

· A mixture of populations of different species which presents a uniform physiognomy and occupies a uniform environment.

G. Community Characteristics
· Physiognomy: Structure and life forms

· Species Composition: Characteristic species and importance

· Species Diversity: Richness and diversity

· Nutrient Cycling: Nutrient demand and rate of return to the soil

· Productivity: biomass and efficiency of production

· Microclimate: Creation and control of microclimates

· Change and Development: Succession and stability

H. Controls of Food Web & Community Structure
· A community is all the interacting populations of various species in a given area.

· Bottom-up Control

· Control of community structure by physical or chemical factors such as temperature or nutrient availability and by dominant (high biomass) species (especially primary producers, also corals). 

· The Law Of Entropy then limits the number of trophic steps and we have a bottom to top set of controls.

· Top-down Control

· The control or influence of consumers (that may have low biomass) on ecosystem processes and community structure.  Their influence is disproportionate to their biomass.

· May be called Keystone species.

I. Keystone Species Hypothesis
· R. T. Paine (1966)

· A keystone species is one whose activities, despite its low biomass, have a significant role in determining the structure of the community where it lives.

· Keystone species often seem to be predators but this is not always the case.

· Beavers with their prodigious ability to build dams and create wetlands, add greatly to the diversity of the regional communities

· Predators might keep prey populations below their carrying capacity

· Competitive exclusion would be less intense below the carrying capacity.

· If a keystone predator thus reduces competitive exclusion this would increase the number of species that could coexist in the community

· Thus predators might increase species diversity

J. Community Succession
· Primary Succession – A succession initiated on a newly produced bare area ( e.g. following glaciation, major earth movements such as land slides or dunes, or a newly formed land such as river-banks, costs or former lakes)

· Secondary Succession – A succession initiated by the disruption of a previously existing community a ( e.g. following fire, major grazing, hurricanes, or human disturbance such as off road vehicles, abandoned farms or developments)

· Autogenic – A successional change were the vegetation modifies the environment 
(i.e. the vegetation drives the succession)

· Allogenic – A successional change were the environment modifies the vegetation
(i.e. the environment drives the succession).

K. Summary
· The Biotic Community comprises the interacting species of a particular area.

· Community controls may be expressed as ƒ (cl, o, r, p, t)

· Biotic controls may be bottom up (dominant organisms) of top down (keystone) organisms.

· Community development is called ecological succession and is a cumulative change in species composition and environment over the course of time.

· Succession may be Primary or Secondary.  Stages of succession are called seres.

· The spectrum of life history strategies shifts from Opportunistic “r-species” to “K-species” over successional time.
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