PLANT BIOLOGY


1. THE COURSE, LIFE, HIERARCHY AND SACALE in Biology

A. Scope of Biology
Biology, the Science of Life, has: 



· Enormous scope in time and space.

· It reaches across size scales from Submicroscopic to Global

· It ranges across time spans from a Fraction of a Second to Billions of Years

B. Space Scales in Biology 
[image: image1.png]Figure 46.11 Distribution of major terrestrial biomes

r/;

[l Tropical forest [ Extreme desert (rock, sand,  [[ll] Temperate deciduous

and ice) forest
[l savanna Il chaparral [l Taiga (coniferous forest)
] Desert [[T] Temperate grassland [l Tundra (arctic and alpine)

‘Copyright© The Beamin/Cummings Publshing Company, Inc. from Campbels BIOLOGY, Fourth Editon.




n.b.,   the log scale above

Å = Angstrom 

nm = nanometer


µm = micrometer

cm = centimeter


m = meter


km = kilometer

C. Size and Number in Biology
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D. Time Scales in Biology 
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E. STRUCTURAL LEVELS OF ORGANIZATION IN BIOLOGY
· Individual.

· Population.

· Community.

· Ecosystem.

· Biomes, natural communities of wide extent, characterized by distinctive, climatically controlled groups of plants and animals.

· Biosphere, the living world and its environment.
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F. EMERGENT PROPERTIES
Biologists recognize that the higher order units in biology have “emergent” properties which are not present in a lower order unit. Another way of saying this is that the unit is more than the sum of its parts and synergism is at work.
For example, communities have characteristics as physical structure, dominance, diversity and stability as emergent properties that are not seen in populations.  

Ecosystems will generally have these and still others, for example, controlled nutrient cycling.

G. There are Two Broad Approaches to Science
· Reductionistic approach.
· A complex phenomenon can be understood by breaking into its parts.
· Holistic approach.
· Because properties emerge from complex systems it is impossible to explain a higher level order by breaking it into parts and studying the parts in isolation.

These approaches often seem mutually exclusive 
but they MUST be used together
.

H. “Structure and Function”: An Aphorism for Plant Biology
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I. Raunkiaer Life Forms
Based on the position of perennating organs
1. Phanerophyte  tree
2. Chamaephyte  shrub

3. Cryptophyte    earth plant

4. Therophyte  annual
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5. Hemicryptophyte grass
J. DISTRIBUTION OF THE MAJOR TERRESTRIAL BIOMES 
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K. Rainfall and Temperature Regimes of Major Biomes
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