Organisms in nature face all types of interactions at the same time, not in isolation as we have examined.

 Started with population growth, then looked at interactions—do these interactions determine the abundance of species?  What role do abiotic factors play?

 What regulates species abundance?

 population size fluctuates, but extinction is rare and uncontrolled (exponential) growth is rare

 examples of extinctions and uncontrolled growth?

 answer is species specific, but we do have a menu:

 competition

 predation

 conditions

 mutualisms

 environmental disturbance/catastrophes  (i.e., winter, drying pools, floods)

 Organisms adapt their life history dependent upon which of the factors above is dominate in their environment.

 Life History=lifetime pattern of growth, differentiation, storage, and reproduction 

 Life history traits adapted by natural selection for gaining fitness through the efficient collection or use of resources

 Key is "trade-offs"--energy for an organism limited

 Life history examines how that energy is allocated

 What are the energy demands of organsims?

 Trade-offs key because energy spent on growth can't be spent on reproduction

 Trade-offs between reproduction and growth 
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 Trade-offs between reproduction and survival [image: image2.jpg]Longevity (days)
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Trade-offs between reproduction and metabolism 
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 An organism’s habitat determines its allocation of energy

 In some habitats it is important to be relatively big and strong

 smaller individuals die

 competitive, crowded

 where do you find competitive, crowded conditions: where disturbances like fire, floods, etc. are not frequent

 some kinds of predation

Growth and reproduction are competing energy demands within an organism, habitats in which there is an advantage to being large will select for delayed reproduction (fig 12.12)  
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 In other habitats, size is a neutral factor or even detrimental

 death not dependent on size

 no competition due to abundant resources

 temporary habitats where all individuals killed when habitat deteriorates or is destroyed by disturbance--

 drying of temporary pools

 human disturbed agricultural fields

 fire dominated habitats

 predation on large individuals

 Need to consider habitats for adults and young—habitat young faces determines allocation to egg size. 
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 Summarize life history strategies through a list of 

r-selected traits vs K-selected traits
My list; compare to Table 12.1 in Molles

	 Trait
	   r
	  K

	adult size
	small
	large

	allocation to reproduction
	lots
	little

	Competitive ability
	weak
	strong

	chance of finding habitat
	poor
	great

	offspring number
	lots
	few

	chance of establishment
	good
	poor

	offspring size
	small
	large

	
	
	



Practical Manipulation of Abundance

 Pests-How can a population be reduced?

 Exploitation of biotic resources--How much can be harvested without driving population to extinction?

 Conservation of endangered species--How can a population be increased?

What is a pest?

 
An animal that interacts with humans in a negative manner thru competition, parasitism

 little or no population regulation

 often an exotic species

Weeds?--pests which are plants

 thrive on disturbance

 exotic  

Ecological causes of pest and weed problems:
 How do they escape population regulation?

 typically r-selected species

 find reduced plant defense in agricultural crops--bottom-up control lost

 selected for plants with increased seed size--wheat--increase food resource for pests

 reduced secondary metabolites--toxins

 reduced variation between plants

 reduced patchiness--monoculture

 escaped from exploitation by predators/parasites: top-down control lost

 pest introduced to area without its natural enemy

 many pests and weeds are exotic introductions

 cottony cushion scale on oranges.  --first seen 1868, by 1886 no oranges--searched the globe for native range--found scales and predators in Australia--predators introduced--by 1890 scales hard to find

 prickly pear in Australia

 pesticides kill natural enemies--difference in susceptibility of herbivores and carnivores

 secondary pests: species that was not a pest, but becomes one following pesticides to eliminate another pest, i.e., spider mites; i.e., cotton in central america; 

 2 pests: bollweevil and leafworm

 1950 sprayed DDT 5 times/year--contol of target pests

 1955 sprayed DDT 8-10 times/year to control secondary pests: aphid and 2 species of bollworm

 1960 sprayed DDT 28 times/year to control 8 secondary pests

 Target pest resergence:  both pest and enemy killed, but pest comes back--why?

 high r

 good dispersal

 pest more tolerate of pesticide

Ecological causes of weed problems

 often high r

 release from predation

 many weeds are introduced species--very easy to introduce weed seeds without the predators found on the green plant

 increased disturbance

