

C24 The Origin of Species


C. 24:  The Origin of Species

Speciation – origin of a new species.  It may involve many genes or just a few.  Ex. Drosophila silvestris and D. heteroneura head shape provides mate recognition. 

Biological species concept - A species is a population or group of populations whose members have the potential to interbreed with one another in nature to produce viable, fertile offspring.  This concept depends on reproductive isolation.  This isolation stems from barriers that prevent interbreeding.  Thus, no mixing of genes with other species.
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Prezygotic barriers - Before the egg is fertilized.

1. Habitat Isolation - Organisms that spend their time in different places within the same area have little chance to interbreed.  Ex. parasites on different host organisms.

2. Behavioral Isolation - Includes mating behaviors/courtship rituals.

3. Temporal Isolation - Species that breed during different seasons or times of the day.  Includes flowering times for plants which vary widely.

4. Mechanical Isolation - Anatomically incompatible reproductive parts makes impossible the interbreeding of some plants and animals.  Lock and key mechanism.  For plants this may be pollinator dependent.

5. Gametic Isolation - Gametes from differing species usually will not form a zygote due to mechanisms that either harm foreign sperm or pollen or do not allow it entry because it does not have recognition molecules.  Flowers can discriminate between pollen of the same and different species.

Postzygotic barriers - After the egg is fertilized.

1. Reduced hybrid viability - Genetic incompatibility may abort development of the hybrid.

2. Reduced hybrid fertility - Hybrids are sterile. Horse, donkey, mule.

3. Hybrid breakdown - Second generation is sterile or fragile. Ex. cotton

Biological species concept does not always work.

· Fossils are classified by morphology.

· Does not work for asexual organisms like bacteria, some protists, some fungi, some plants, some animals.

· Sometimes animals interbreed on occasion in nature, but remain distinctly different, Ex. coyotes, dogs, wolves.

Alternative Species Concepts

Morphological species concept - Uses measurable physical features to separate species.

Ecological species concept - Emphasizes species' roles (niches), ex. parasite’s host might be used to help determine the species. 
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Modes of Speciation

Allopatric speciation – Separation of populations happens initially by geographic isolation.  Ex. Pupfishes of the Death Valley in isolated springs are found no where else in the world, islands:  contrast Hawaii to Florida Keys.

Adaptive radiation – The evolution of many diversely adapted species from a common ancestor.

Sympatric speciation – Intrinsic factors, such as chromosomal changes (more so in plants, esp. polyploidy) or nonrandom mating (particularly in animals) change population’s gene pool.  Sympatric populations become genetically isolated without geographic isolation.

Autopolyploid - Organism with two chromosome sets from itself.  A tetraploid can fertilize itself or mate with other tetraploids.  It can no longer mate with diploids.
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Allopolyploid – Two different species contribute to the polyploid.  Common in plants.  May have hybrid vigor, but is usually sterile due to uneven number of chromosomes.  May propagate asexually as many plants do.  Ex. Marsh grass:  Spartina maritime, 2n = 60; S. alternaflora, 2n = 62, S. anglica, 2n = 122 (pest).  

Polyploid plants grown for commercial use:  oats, cotton, potatoes, tobacco, wheat.

[image: image4.jpg]Species A / ":‘1 Species B
2n=6 2n=4

Normal gamete Normal gamete
n=3 n=2

Sterile hybrid with

5 chromosomes
Mitotic or meiotic error
doubles the chromosome
number.

New species:

"\ viable, fertile hybrid
(allopolyploid)
2n=10

©2014 Pearson Education,  Inc.




Models for the tempo of speciation:

Gradualism – species descend from common ancestor gradually and continue to change gradually.  Not supported as much by the fossil record.

Punctuated equilibrium – A species changes most as it emerges as a new species, then changes little for the rest of its existence.  Spurts of rapid change are from a few hundred to few thousand years (about 1% of the lifetime of the species).  Successful species last about 5 million years.  Supported by fossil record.
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