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	  Genetic information, variation, and relationships between organisms.

	
	3.4.4 Genetic diversity and adaptation
Genetic diversity as the number of different alleles of genes in a population.
Genetic diversity is a factor enabling natural selection to occur.
The principles of natural selection in the evolution of populations.
Random mutation can result in new alleles of a gene.
Many mutations are harmful but, in certain environments, the new allele of a gene might benefit its possessor, leading to increased reproductive success.
The advantageous allele is inherited by members of the next generation.
As a result, over many generations, the new allele increases in frequency in the population.
Directional selection, exemplified by antibiotic resistance in bacteria, and stabilising selection, exemplified by human birth weights.

Natural selection results in species that are better adapted to their environment. These adaptations may be anatomical, physiological or behavioural.




	
	3.4.5 Species and taxonomy
Two organisms belong to the same species if they are able to produce fertile offspring. Courtship behaviour as a necessary precursor to successful mating. The role of courtship in species recognition.
A phylogenetic classification system attempts to arrange species into groups based on their evolutionary origins and relationships. It uses a hierarchy in which smaller groups are placed within larger groups, with no overlap between groups. Each group is called a taxon (plural taxa).
One hierarchy comprises the taxa: domain, kingdom, phylum, class, order, family, genus and species.
Each species is universally identified by a binomial consisting of the name of its genus and species, eg, Homo sapiens .
Recall of different taxonomic systems, such as the three domain or five kingdom systems, will not be required.



	
	3.4.6 Biodiversity within a community

Biodiversity can relate to a range of habitats, from a small local habitat to the Earth.
Species richness is a measure of the number of different species in a community.
An index of diversity describes the relationship between the number of species in a community and the number of individuals in each species.
Calculation of an index of diversity ( d) from the formula
where N = total number of organisms of all species
and n= total number of organisms of each species.

Farming techniques reduce biodiversity. The balance between conservation and farming.



	
	3.4.7 Investigating diversity
Genetic diversity within, or between species, can be made by comparing:
the frequency of measurable or observable characteristics
the base sequence of DNA
the base sequence of mRNA
the amino acid sequence of the proteins encoded by DNA and mRNA.
Students should be able to:
interpret data relating to similarities and differences in the base sequences of DNA and in the amino acid sequences of proteins to suggest relationships between different organisms within a species and between species
appreciate that gene technology has caused a change in the methods of investigating genetic diversity; inferring DNA differences from measurable or observable characteristics has been replaced by direct investigation of DNA sequences.
Knowledge of gene technologies will not be tested.

*Quantitative investigations of variation within a species involve:
collecting data from random samples
calculating a mean value of the collected data and the standard deviation of that mean
interpreting mean values and their standard deviations.
Students will not be required to calculate standard deviations in written papers.







