PLANT BIOLOGY

27. POPULATION ECOLOGY
A. The Second First Botanist
Name: Eve

Dates: Day 5  

Country of origin:  Eden

Contribution to Plant Science:

It may be apocryphal but Eve was the first botanist. 

We are told in the Bible that God said, "Let the Earth put forth vegetation, plants yielding seed, and fruit trees bearing fruit in which is their seed, each according to its kind, upon the Earth."  On the 5th day God made man.  

Later Eve, as the first botanist, took the fruit of a tree and ate it; she gave some to her husband, and he ate. 

Then the eyes of both were opened and they realized their nakedness; they sewed fig leaves together and made themselves aprons.

B. Plant of the Week
Scientific Name:
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Mangifera indica L.

Common Name:   Mango 


Family:  Anacardiaceae

Phylum: Anthophyta        
 


Kingdom: Plantae 

C. Terms
Population: A group of interbreeding or potentially interbreeding individuals who occupy the same space.
This (population) is the hierarchical level at which most evolution and adaptation occurs; but not all.

D. Law of Tolerance aka Principle of Ecological Tolerance
An organism/population lives between the range of too little and too much.

E. Law of Finite Population Size
No population can grow indefinitely because resources are finite in all habitats

F. Determining Population Size
· Direct Count: Difficult if organisms are numerous, mobile and cryptic.

· Quadrats & Transects: Works well with plants and other sessile organisms.

· Mark & Recapture: Appropriate for mobile, timid, cryptic animals

· “Capture and recapture”

· “Lincoln-Peterson Index Method”

G. Density
· Density is an important variable in population studies

· The number of individuals per unit area of land or water.

· May also be expressed on a volume basis

· Can indicate health and be used as a basis to predict future population size.

· High Density: Crowding puts pressure on resources

· Low Density: Reduces the chance of finding a sexual reproduction; May make a population vulnerable, say, to disease and predation.
H. Arithmetic Growth
If a population added a fixed number of its population each year, this would be arithmetic growth.

I. Comparison of geometric with exponential
· The geometric curve has discrete points.
· The exponential curve is continuous (i.e., the rate of increase is instantaneous).  Analogous to saving money and compound interest

· The slope of the exponential curve at any particular time is rN. r is Intrinsic growth rate (I.e., natality – mortality); N is population size.

J. Density Dependent Model of Intrspecific Population Growth
· As density increases in finite environments there will be demands on resources such as space, food and nutrients.  

· As resources become scarce it is reasonable to assume that reproduction will slow in some way, for example, if births are fewer than deaths. 

· Carrying Capacity: An upper limit beyond which a population cannot grow. It is represented by the symbol K.

K. Carrying Capacity
· The mechanics of the logistic equation incorporate the concept of carrying capacity.

· This is the upper asymptote or maximal value of N.

· It is designated by the symbol K.

· It represents the equilibrium level of the population.

· It indicates “the number of organisms that the resources of the area can support without under going deterioration.”

L. Fitness and Life History Patterns & Strategies
· Fit Organism: An organism that leaves reproducing offspring behind.  (n.b., the evolutionary concept of fitness).

· This involves various life history strategies, inter alia:

· Fecundity

· Survivorship

· Physiological adaptations

· Mode of reproduction

· Age at reproduction

· Number of offspring

· Parental care

· Time to maturity

M. Controls of Population Growth
· Density Dependent Factors: As density increases these factors trigger negative feedback and population growth slows.

· May lead to homeostasis.

· Resources may become limiting as confined population grows.

· Density Independent Factors: These affect but are not an intrinsic to population growth.

· The mechanism of their action does not depend on density

· Weather and environmental toxins can often severely reduce populations

N. Summary
· A population cannot grow indefinitely since the environment has a carrying capacity

· Population size is limited by the accumulation of density dependent factors or self-crowding effects, e.g., resource food shortage and competition

· Populations may also be controlled by density independent factors, e.g., weather and natural disasters

· Different species have evolved different life histor strategies to ensure fitness, e.g., opportunistic vs. equilibrial  
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