Learning Outcomes

Variation

Meiosis and the Dihybrid Cross.

· Sexual reproduction enables genetic variation to be maintained in the population.
· Sexual reproduction is important in the long term evolutionary change.

· Meiosis is the formation of haploid gametes.

· Meiosis involves gamete mother cells undergoing 2 meiotic divisions

· Independent assortment of chromosomes during meiosis is a means of producing new phenotypes.

· The dihybrid cross and expected F2 phenotypic ratio(9:3:3:1)

Linkage and Crossover
· The existence of linked genes and their effect on the F2.

· Comparison of the distance between linked genes and the frequency of recombination.

· Locations of genes on a chromosome can be mapped given the percentage recombination frequencies.

· Crossing over of genes at chiasmata during meiosis results in recombinant gametes.

· Separation of linked genesis a source of variation.

· Sex linkage

· Sex chromosomes are X and Y
· Alleles are represented by using upper and lower subscripts.

Mutation  

· Mutant alleles characteristically occur randomly, with low frequency.

· Mutation can be artificially increased by chemicals or irradiation.

· Non - disjunction causes changes in chromosome numbers.

· Polyploidy is a form of chromosome mutation which results in complete extra sets of chromosomes. 

· Polyploidy has advantages in crop production eg. increased vigour.

· Mutation can result in a change in the structure of one chromosome : 

duplication

translocation

deletion

inversion.

· Mutation can result in alteration of base type or sequence of a gene :

substitution

insertion

deletion

inversion.

· Alteration of genes affects subsequent amino acid sequences.
Learning Outcomes.
Selection and Speciation.
Natural Selection. 

· Organisms best suited to their environment have a greater chance of survival.

· Concept of a species.

· In the evolution of a new species the effects of isolating mechanisms (as barriers to gene exchange), mutations and subsequent selection on the gene pool are important.

· Adaptive radiation.

· Examples of high speed evolution include antibiotic resistant bacteria and the melanic peppered moth.

· The importance of maintaining genetic diversity by conservation through wildlife reserves, captive breeding and cell banks.

· The extinction of species.  

Artificial Selection.

· Humans have influenced the evolution of a wide variety of crops and domestic animals through selective breeding and hybridisation.

· Genetic engineering contributes to the development of new varieties.

· The ability to locate genes is important.

· Genes can be located by gene probes or recognition of characteristic banding patterns.

· Endonuclease and ligase enzymes are important in the process of genetic engineering.

· The manufacture of insulin using Escherichia coli is an example of genetic engineering.

· Somatic fusion in plants can produce new species.

· Somatic fusion involves the removal of cell walls by cellulase enzyme so protoplasts can be fused.

Learning Outcomes.
Animal and Plant Adaptations
Maintaining a Water Balance.

Animals.

· Osmo- regulation in freshwater and saltwater bony fish depends on the number and size of the glomeruli and the chloride secretory cells of the gills.

· Adaptations associated with salmon and eel migration.

· Water conservation by desert mammals due to physiological and/or behavioural adaptations.

Plants.

· The transpiration stream : movement of water from the soil through the root hairs, cortex and xylem to the leaves and the atmosphere.

· Different factors affect the rate of transpiration.

· Concept of cohesion and adhesion.

· The opening and closing of stomata is due to changes in turgor.

· Xerophytes and Hydrophyte adaptations.
Obtaining Food.

Animals.

· Foraging behaviour and search patterns in animals.

· Economics of foraging.

· Interspecific and intraspecific competition can arise from scarcity of resources.

· Social group strategies may include a dominance hierarchy or co-operative hunting.

· Co-operative hunting may benefit sub-ordinate animals, food sharing will occur as long as the reward for sharing exceeds that for foraging individually.

· Territorial behaviour in relation to defending, preserving and utilising a food supply.
Plants.

· Plants are sessile whereas animals are mobile.

· Plants mainly compete for light and soil nutrients.

· Grazing by herbivores affects species diversity.

· Sun plants have higher compensation points than shade plants.

Coping with Dangers.

Animals.

· Avoidance behaviour  and habituation.

· Habituation is a short term modification of response.

· Learning is a long term modification of response.

· Animals have individual and social mechanisms for defence.
Plants.

· Plant structural defence mechanisms include the stings, thorns and spines.
· Some plants are able to tolerate grazing by having low meristems, deep root systems or underground stems.

