6105 Unit 5B:
Genetics, evolution and biodiversity

	Topic
	Candidates should be able to:

	5B.1
Photosynthesis
	understand that photosynthesis is the synthesis of organic compounds as a result of the fixation and reduction of carbon dioxide (details of intermediate compounds and individual reactions, other than those specified, are not required);

	Leaf structure
	describe the external and internal structure of a dicotyledonous leaf; the location of the palisade tissue; recall the structure of a palisade cell;

recall the structure of a chloroplast as revealed by electron microscopy; identify the envelope, stroma, grana and lamellar structure; understand the location of the chloroplast pigments;

understand the nature of the chloroplast pigments; chlorophyll a and b; carotenoids; (details of chemical formulae not required); understand absorption and action spectra for chloroplast pigments.

Practical work to include the chromatography of chloroplast pigments.

	Light-dependent reaction
	understand the processes of cyclic and non-cyclic photophosphorylation in the production of reduced NADP (NADPH + H+) and ATP; the evolution of oxygen.

	Light-independent reaction
	understand the fixation of carbon dioxide onto a 5C compound (ribulose bisphosphate) to give glycerate 3-phosphate (GP); the use of reduced NADP and ATP from the light-dependent reaction in the synthesis of carbohydrate from GP; the regeneration of the 5C compound.

	Environmental factors affecting photosynthesis
	understand the effect of light intensity and wavelength, carbon dioxide concentration and temperature on the rate of photosynthesis;

understand the concept of limiting factors; compensation point.

Practical work to include experiments to investigate the effects of light intensity and carbon dioxide concentration on the rate of photosynthesis.


	Mineral nutrition
	appreciate uptake by roots of mineral ions; understand the function of nitrate, phosphate and magnesium ions.

Practical work to include the investigation of plant growth by mineral culture solutions.

	5B.2
Control of growth in plants
	recall the detection of light in flowering plants by phytochrome pigments; understand the effect of light on the growth of plants;

understand the nature of plant growth substances; explain the effects of auxins, cytokinins, gibberellins, abscisic acid and ethene on plant growth; understand the terms synergism and antagonism; understand the commercial applications of auxins.

Practical work to include the effect of hormones, eg rooting powder and weed killers, on plant growth.

	5B.3
Biodiversity
	

	Classification
	understand species are classified into groups using shared derived features; describe the principles and importance of taxonomy based on kingdom, phylum, class, order, family, genus and species; understand the important features of the five kingdoms.

	Distribution of plants and animals
	understand the effects of biotic and abiotic factors on the distribution of organisms in a terrestrial and an aquatic habitat;

describe qualitative and quantitative field techniques, including different methods of sampling used to investigate the distribution of organisms in a specific terrestrial, freshwater or marine littoral habitat.

Practical work to include the study of the distribution of plants and animals in at least one habitat and investigations of the influence of abiotic factors on them.

	Succession
	understand that ecosystems are dynamic and subject to change over time, as illustrated by the change from grassland or abandoned farmland to woodland;

describe the seral stages in a succession and explain plagio and climatic climax.


	Populations
	understand the terms population, community, population size and density;

understand the factors which affect population size, in relation to carrying capacity, environmental resistance, density-dependent factors and density-independent factors; explain the terms intraspecific and interspecific competition;

understand the possible effects of predator-prey relationships on population size.

Practical work to include the estimation of population size using the Lincoln Index.
describe how insect populations can be controlled by chemical and biological methods and discuss the relative advantages and disadvantages of these methods;

explain the bioaccumulation of non-biodegradable toxins;

understand the use of integrated pest management (IPM);

	Conservation
	describe the management of grassland and woodland habitats to maintain or increase biodiversity as illustrated by mowing, grazing, scrub clearance, use of fire and coppicing;

discuss how intensive food production may affect wildlife and explain how farming practice can enhance biodiversity;

understand the significance of the EU Habitats Directive concerning the conservation of natural habitats and of wild fauna and flora, and of Natura 2000.

	5B.4
Genetics and evolution
	

	Variation
	describe continuous and discontinuous variation; understand that single gene inheritance in plants and humans is associated with discontinuous variation; polygenic inheritance is associated with continuous variation.

	Genes and alleles
	understand gene expression and the environmental influences on gene expression;

recall monohybrid inheritance; understand the terms genotype and phenotype, homozygote and heterozygote, dominance and codominance;

understand the term multiple alleles, illustrated by the ABO blood-group system (IA, IB, Io alleles);

explain the inheritance of two non-interacting unlinked genes;

understand autosomal linkage and recombinants in relation to events of meiosis; explain gene interaction between two unlinked genes;

describe sex determination in humans.

Practical work to include one breeding experiment to demonstrate the principles of inheritance.


	Sources of new inherited variation
	recall the significance of meiosis and random fertilisation in sexual reproduction, in which gametes fuse to form a zygote, leading to genetic variation; understand that crossing-over leads to recombinant chromosomes;

understand the significance of mutations; describe the effects of chemical mutagens and radiation;

understand point mutations, illustrated by base deletions, insertions, substitutions; describe the effect of point mutation on amino acid sequences, as illustrated by sickle cell anaemia in humans;

understand chromosome mutations, illustrated by translocation; understand that non-disjunction can lead to polysomy and polyploidy; Down’s syndrome.

	Environmental change and evolution
	understand natural selection; understand that selection pressures act on the gene pool and change allele frequency in the population; describe stabilising, directional and disruptive selection;

understand that isolating mechanisms lead to the divergence of gene pools; understand geographical and behavioural isolating mechanisms; reproductive isolation;

explain the difference between sympatric and allopatric speciation.


