PLANT BIOLOGY

11. Genetics and Heredity

a. Gregor Mendel     
Name: Johann Gregor Mendel

Dates: 1823-1884 

Country of Origin: Austria

Contribution to Plant Science:

The theories of heredity attributed to Gregor Mendel are based on his work  with pea plants. His brilliant work was unnoticed for thirty-four years. The short monograph, "Experiments with Plant Hybrids," in which Mendel described how traits were inherited, has become one of the most enduring and influential publications in the history of science. Mendel was an Augustinian monk.

Mendel’s Peas
· Self-fertilizing

· “True breeding” lines

· Simple, single-trait crosses (monohybrid)

Mendel’s Observations
· Populations did not become uniform ( contrary to “blending” hypothesis

· Traits disappeared in F1, but reappeared in F2 and in constant proportions

Mendel’s Insights
· Traits determined by discrete “factors” (particles)

· Factors occur in pairs, 1 from each parent

· Factors can mask the expression of others, or be masked

· Factors are separable – allowing for reappearance in later generation
Mendel’s First Law
 Principle of Segregation
· Individuals carry 2 alleles of any given gene that become segregated from one another during meiosis (formation of gametes)

b. Early Genetics
· Breeding experiments with domestic plants and animals

· Theory of Inheritance = “blending”

over time ( uniformity in trait

c. words
· gene:  unit of DNA that codes for a protein or trait (tongue-rolling).
· allele:  variants, or alternative forms, of a gene (R=dominant, r=recessive).
· locus:  the location on a chromosome where a gene is located.
· homozygous:  for a given gene, the alleles on homologous chromosomes are identical.
· heterozygous:  the alleles are different.
· genotype:  the genetic “record” of an organism (the collection of its alleles), e.g. “Rr”.
· phenotype: the outward appearance of an organism (genotype + environment), e.g. “tongue-rolling”.
d. cases
· Case 1:  Incomplete Dominance.
· Both alleles for a trait are equally dominant.
· Phenotype of heterozygote is intermediate between the 2 homozygous conditions (both alleles are expressed).
· Case 2:  Epistasis. 
· “standing upon”.
· one allele pair interferes with the expression of another allele pair.
· Case  3:  Pleiotropy.
· Many turnings”.
· One gene is responsible for multiple, unrelated phenotypic traits.
Sweet Pea
1 gene controls 3 different traits:  flower color, seed color and spotting of leaf axils.

· Case  4:   Polygenic Inheritance.
· “many genes”.
· The resultant phenotype is a result of many genes and their interactions with one another.
Example:  height, weight, length of life, etc. . .

· Case 5:   Environmental Interactions.
· How, and to what extent, a gene is expressed is virtually always a result of its interaction with its environment.
Ex:  leaf morphology 

shade vs. sun

submerged vs. exposed (aquatic)
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