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Biology 8.1 Heredity and Characteristics : Notesheet


Many of the characteristics that distinguish us from each other; our hair color, eye color, color of eyes, etc, are inherited from our parents.
Heredity is the passing of characteristics from parents to offspring. 

These characteristics are passed through the DNA-chromosomes donated by the gametes (sperm-egg cells) when the diploid zygote (fertilized egg cell) is created. 

The discovery and study of heredity began with a priest named Gregor Mendel more than 100 years ago. Mendel carried out experiments with peas in his gardens, crossbreeding plants with different visible traits such as flower colors) to discover the first rules that predicted patterns of heredity.

Genetics is the branch of biology that focuses on heredity, the study of how genes are passed and which genes dominate.

In Mendal’s first experiments with peas; he focused on 7 major variations of traits that appeared in pea plants

· Form of the seed

· Interior color of the seed

· Color of the flower

· Shape of the seed pod

· Color of the seed pod

· Form the stem takes when branching
· Size-height of the plant

Mendel’s first experiments focused on monohybrid crosses.

Monohybrid crosses are crosses that involve only one set of characteristics; such as the color of the flower.
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Mendel’s Experiments:

Mendel carried out his experiments in three stages:

· Step 1: Mendel allowed each variety of pea to self-pollinate for several generations (complete life cycles).  This ensured that each variety was true-breeding for a particular trait such as flower color. (for example- a true breeding purple flower should breed only more purple flowers in following generations)

· These true-breeding plants became the P generation (parental generation). 
· All the peas that produced purple flowers were one P generation while all the plants that produced only white flowers were the other P generation. These P generations are the first step in the cross breeding experiments; the parents.
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The results of Mendel’s first crossbreeds:
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Step 2: Mendel than crossbred the first two P generations (white and purple flowers) to produce the first generation of offspring (F1 Generation).





This generation had all purple flowers.





Step 3: Mendel than crossed the offspring in this F1 generation (filial generation), the plants with all purple flowers, with each other to see if the flowers would stay purple.





This next generation that resulted from these crossbreeds was called the F2 or second filial generation.





To Mendel’s surprise, in one out of every four plants, the white flower reappeared.





Mendel’s first test were monocross hybrid tests; they tested for only one trait, the color of the flower.





Mendel started with two parents: one purple flowers and one white flowered, in his P1 or parental generation.





In the first generation of plants resulting, the white flowers disappeared; the purple flowers dominated.





To Mendel’s surprise, in the next generation, the missing white flower reappeared in one out of every four plants. There was a 3 to 1 ratio of purple to white flowers.





When Mendel tested each one of the 7 characteristics he chose; he found this same 3-1 ratio appeared in every F2 generation. 





From these tests Mendel realized that these traits reappear in offspring in predictable and repeatable patterns.





From this Mendel began to realize that while one trait could be dominant over another trait when the two were bred in a generation, the recessive trait could – and did, reappear in  later generations at very predictable ratios.





This series of crossbreeding experiments were the beginning of Mendel’s discovery of the rules that governed modern genetics and laws of heredity.
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