Population Ecology
I. Attributes

II.Distribution
III. Population Growth – changes in size through time
IV. Species Interactions

A. Types of Interactions
	
	
	Effect on Species 2

	Effect on species 1
	
	Positive
	Neutral
	Negative

	
	Positive
	mutualism
	commensal
	consumer

	
	Neutral
	commensal
	-
	amensal

	
	Negative
	consumer
	amensal
	competition


The evolutionary pressures on partners are different.  Selection favors increasing the frequency of the interaction for a partner that is affected positively, but selection favors reducing the frequency or intensity of the interaction for partners affected negatively.  So, whereas competitive interactions cause both partners to reduce the intensity of the interaction (and partition resources, for instance), every adaptation in prey that reduces the interaction places a new selective pressure on predators to overcome this novel trait.  Predation (and parasitism and pathogen-host interactions) is an ‘arms race’.
B. Consumer-Resource:
1. Types

 - predation: capture, killing, and consumption of an individual prey item (even “seed predation”)

 - parasitism: consumption of a portion of the host by internal or attached parasite – usually non-lethal in itself

 - parasitoidism: consumption and death of host by internal parasite

 - herbivory: consumption of plant tissue, either killing the plant (predation) or not (parasitism).  Grazing removes tissue from herbs, browsing removes tissue from woody vegetation (even leaves from trees = browsing). 
They can be classified on the effect on the interacting species, or by the degree of ‘intimacy’ and the probability of the death of the consumed individual.
2. Responses

 - These interactions are often critically important to the fitness of members of each species. In other words, the species are probably under strong selective pressure.  The consumer is selected to maximize the frequency and efficiency of the interaction; the consumed is selected to minimize the frequency and efficiency of the interaction.  Change in one requires a change in the other, in an ‘arms race’
 - Structural/morphological: claws, fangs, crypsis in predators; crypsis and spines in prey

 - Behavioral: sit and wait or pursue, webs, for predator; flee, hide, defend, or mimicry for prey.  However, avoidance behavior on part of prey may reduce their feeding, survival, or reproduction rate.
 - Chemical: deterrents, poisons, immune response in animals; a wide variety of compounds in plants to reduce digestibility, deter, or poison herbivores. These may be constitutive (always there) or inducible (produced when threat occurs). Venom and toxins in predators.
3. Novel Aspects of Parasitism:
 - Parasite has to find host, enter, and deceive immune system.  So, they often have complex life cycles, using a secondary host to get to their primary host.  They often have a very simplified anatomy but complex surface chemistry to thwart host immune systems.
 - Parasitism may grade or evolve into commensalisms or mutualisms.  Some fungi, for instance, are parasites on plants.  However, some may also have a commensal or mutualistic function, like mycorrhizae.  In animals, Buchnera is a bacterial endosymbiont of aphids.  They use the sugars harvested by the aphids from plant sap, but also produce essential amino acids not available in plant sap to the aphids. Yucca moths lay eggs in yucca flowers, parasitizing the flowers.  The plant will abort flowers with high parasite densities, however, selecting for females that only lay a few eggs in each flower and then move on to another.  This increases pollen transfer by the moths, and the plant turns a parasitic relationship into a mutualistic relationship.
C. Competition

1. Types:

- exploitative/‘scramble’ – organisms remove what they can, and neither make get enough

 - territorial/ ‘contest’ – competition for access to the resource, with ‘winner take all’

2. Responses
 - Competititve exclusion (one species wins)

 - reduction in growth rate of individuals, reduction in population birth rate or increase in mortality rate

 - Coexistence by resource partitioning

C. Mutualisms
1. Types:

- trophic:  involve species with complementary feeding relationships and they share food

- defensive: one species provides defense to another, in exchange for some service or food

- dispersive: one species disperses pollen or fruit in exchange for food

2. Responses

 - Increase frequency and intimacy

 - May increase the probability of extinction if an obliate relationship develops

D.  Interactions are not Static

 - the natural of the interaction that two species are engaged in can change as a function of resource availability, environmental conditions, size of the organisms, or even the presence of other species.  For example, seeds may flourish in the shade of another species in a commensal relationship.  However, as the seedling grows, it may exert a competitive effect on the shading species.
 - Likewise, a predatory relationship may evolve into a mutualistic interaction if the prey species is maintained as an endosymbiont (rather than being digested) like a mitochondrion, chloroplast, or zooxanthellae (algal symbionts in the tentacles of coral polyps).

 - Or, a parasitic fungi might contribute water to the host plant and evolve into a mutualistic mycorhhizae.

 - Yucca moths lay eggs in yucca flowers, parasitizing the flowers.  The plant will abort flowers with high parasite densities, however, selecting for females that only lay a few eggs in each flower and then move on to another.  This increases pollen transfer by the moths, and the plant turns a parasitic relationship into a mutualistic relationship.
Study Questions:

1) Describe how the selective pressures differ in predatory and competitive relationships.

2) List a morphological, behavioral, and chemical response by predators and prey.

3) List and distinguish the four types of consumer-resource interactions.

4) List three types of mutualisms and give an example for each.

5) Describe how one type of interaction can change into another, giving a real example.

