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Dynamic Plant

Genetics & Genetic Engineering

Fig. 11-2, p.170

Gregor

Mendel

Augustinian Monk

From Austria (now 

Czech Republic)

Studied mathematics

& botany.

Studies in 1850’s

Studies garden pea

Genetics

The study of inheritance and variation and the 
factors controlling them.

Different areas of study include:

> Mendelian genetics *

> Population genetics

>  Molecular or biochemical genetics
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The Language of

heredity – in the DNA

DNA is the molecule that 
is contained within 
chromosomes.

Complex polymer, carries 
code for how to make 
all traits.

Composed of nucleotides:

- A base

- A sugar

- A phosphate group

Molecular Genetics
DNA Functions

Mutation - Change in DNA sequence

� Mutagens - Agents that alter DNA sequences

� Ultraviolet light

� Ionizing radiation

� Certain chemicals

� Somatic mutation - Occurs in body cell

� Germ-line mutation - Occurs in tissues that will 
produce sex cells

� Passed on to future generations

� All genetic variability due to mutations.

Figure 13_03
Before a flower makes gametes the DNA 

makes copies of itself i.e. replicates.
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Medel’s 

original crosses

Monohybrid 

Crosses

When only one 
gene is monitored 

in a cross between 
a male and a 

female. E.g. flower 
color.

Mendelian Genetics

� Start with cross between 
two true-breeding parents 
differing for a trait.

� Produces F1 generation

� Monohybrid cross - F1

plants intercrossed to 
produce F2 generation.

� Results in 1:2:1 genotypic 
ratio, and 3:1 phenotypic 
ratio

Monohybrid cross
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Figure 13_11

Di-hybrid Crosses

A genetic cross where two traits are monitored 
simultaneously.

Possible results:

If both parents are true breeding e.g. GGTT x 
ggtt then all will be hybrids.

If both parents are hybrids e.g. AaBb then the 
genotypic outcome will be 9:3:3:1.
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Variations

� Incomplete Dominance

� Epistasis

� Polygenic

Epistasis

When one gene has the ability to markedly 
influence action of another gene.

May deactivate the other gene.

Polygenic

Effects

Many traits are the

Results of several genes.

Examples:

> Wheat grain color

> Plant height

> Fruit size
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Figure 13_14 Environmental Influences

Genes can be 

expressed differently 

depending upon 

external influences.

- Temperature

- Elevation

- Soil acidity

- Stress

Artificial Selection

Breeding programs for agricultural applications 
are based on Mendelian genetics.

Limitations:

> Time consuming

> Cannot be precisely controlled.



7

Current GM crops

Some but by no means all crops of:

Canola (Rape Seed)

Soybeans

Corn

Bananas

Rice

Industrial Hemp


