1 GENETICS

The contribution of Gregor Mendel to the
science of genetics

[n 1858, Gregor Mendel, an Austrian monk, began an eight year series of experiments on
the common garden plea plant in his monastery garden. Although he published his results
in 1865, little notice was taken of his work until 1900. Mendel summarised his results in a
set of laws called ‘Mendel’s Laws of Heredity’.

Some reasons for Mendel’s success

e Pea plant flowers are self-pollinating.

e Mendel cross-pollinated the pea plants by hand.

o Mendel started his breeding experiments with pure strains (pure-breeding) for each
characteristic studied.

o Mendel was fortunate to have chosen a species of plant where each characteristic
was determined by a single pair of genes — for example, plant height was
determined by the ‘T" and ‘c’ gene.

e Independent genes for different characteristics are located on separate
chromosomes in the pea plants.

o Mendel repeated his experiments many times and kept records of thousands of pea
plant offspring.

1 Mendel’s choice of the garden pea for these experiments was an extremely important factor in his success.
How did each of the following pea plant features contribute to this success?
{a) the fact that the pea plant species was self-pollinating
(b) a single pair of genes determine each characteristic studied by Mendel

2 Some of Mendel’s experimental methods were quite innovative for the time, adding reliability to his results
and allowing him to notice inheritance patterns. How did each of the following contribute to his findings?
(a) artificially cross-pollinating the pea plants by hand
(b) the use of pure-breeding plants
{¢) the use of a large number of crosses of each type, counting thousands of offspring
(d) the use of mathematics

Mendel's monohybrid cross resulis
Mendel’s monohybrid cross results after crossing pea plants for two generations are shown in the table below.

Parental generation F, plants F; self-pollination F, plants F, ratio
@) Tall X short stems All tall stems Tall X tall 787 tall stems
277 short stems
(i1} Yellow X green seeds All yellow seeds Yellow X yellow 6022 yellow seeds
2001 green seeds
{iii) Round X wrinkled seeds | All round seeds Round X round 5474 round seeds
1850 wrinkled seeds
{(iv) Coloured X white seed All coloured seed coats | Coltoured X coloured | 705 coloured seed coats
coats 224 white seed coats
(v} Axial X terminal flowers | All axial flowers Axial X axial 651 axial flowers
207 terminal flowers
{vi} Inflated X constricted All inflated pods Inflated X inflated | 882 inflated pods
pods 299 constricted pods
{vii} Green X yellow pods All green pods Green X green 428 green pods

152 yellow pods
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