Assessment Unit BI5                        Variety and Control

	Content
	In
	Comments

	5.1 All organisms are variable in form and function.
(a) Alleles as different forms of the same gene.
An understanding of the principles of monohybrid and dihybrid Mendelian inheritance. Codominance (Monohybrid only).
Sex linkage as illustrated by haemophilia.
	Chapter 19
	Alleles are considered in spread 19.1, monohybrid inheritance in 18.3; dihybrid inheritance in 19.5, codominance in 19.4, and sex linkage and haemophilia in 19.8.

	(b) Gene mutation as illustrated by sickle cell anaemia and chromosome mutation as illustrated by Down's syndrome. Mutagens and carcinogens.
Random assortment, crossing over and fertilisation as sources of variation.
	Chapter 19
	Gene mutation (19.1), sickle cell anaemia (16.1), Down’s syndrome (19.9).

See 16.5 for an account of cancer.

Gene mutations are covered in 19.1, sickle cell anaemia in 16.1 (see also 20.6), Down’s syndrome in spread 19.9, carcinogens and cancer in spread 16.5, random assortment and crossing over in spread 19.6, variation in spread 19.1.

	Practical Activities: One experiment to illustrate gene segregation (Drosophila, maize cobs and tomato plants are suitable, but other material may be used).
	Practical activities are not covered
	  

	5.2 Genetic variation is the raw material for evolutionary change.
(a) Genetic and environmental factors produce variation between individuals.
Variation - continuous and discontinuous; heritable and non-heritable.
	19.1
	Distinction between genotype and phenotype, continous and dis-continuous variation is made in this spread.

	Practical Activities: Investigation of continuous variation in a locally occurring species including use of students t test e.g. comparison of florets
on north and south facing Ivy or wing length in fruits of Sycamore (t test will only be examined through the practical assessment).
	Practical activities are not covered
	  

	Inter and intra-specific competition for breeding success and survival.
Selective agencies (e.g. supply of food, breeding sites, climate).
	20.4
	Selective agencies referred to as selection pressure or environmental resistance.

	The gene pool and genetic drift.
Selection can change the frequency of alleles in a population.
	20.4, 20.6
	Genetic drift is included in the Food for Though, spread 20.6; this spread also includes the Hardy-Weinberg equation for calculating allele frequencies.

	(b) Isolation and speciation.
	20.8
	  

	Separation of populations by geographical, behavioural, morphological seasonal and isolation mechanisms. Hybrid sterility.
	20.9
	Hybrid sterility occurs when two different species interbreed to produce offspring which are infertile (see ‘The story of Spartina’ in spread 20.9)

	Darwin's theory of evolution that existing species have arisen through modification of ancestral species by natural selection.
	20.1 and 20.4
	  

	The formation of new species as illustrated by Darwin's finches. Ancestral species evolved by adaptive radiation to occupy vacant niches, free from competition, in the Galapagos islands.
	20.2
	Figure 2, spread 20.2 shows some of ‘Darwin’s finches’

	(c) Human influence on the environment has created new selection pressures as illustrated by warfarin resistance in rats, and antibiotic resistant forms of bacteria. Artificial selection.
	20.5

20.7
	Warfarin resistance in rats is not covered specifically, but its evolution is similar to antibiotic resistance in bacteria.

Artificial selection of wheat considered in detail.

	Biodiversity. Reasons for species becoming endangered and causes of extinction. The conservation of gene pools in the wild and in captivity.
	22.11

23.10

23.11
	  

	Practical Activities: Investigation of endangered species using secondary sources (ICT is suitable).
	Practical activities not covered
	  

	5.3 Sexual reproduction is of major importance for plant productivity.
(a) The generalised structure of wind, Lolium (ryegrass) and insect, Primula (primrose) pollinated flowers.
The development of pollen and ovules.
Pollination and self pollination.
Cross pollination as illustrated by Primula. Advantages and disadvantages.
Fertilisation. Double fertilisation.
	14.1

14.2

14.3

14.4
	The basic structure of an insect pollinated plant is illustrated by the buttercup in figure 2, spread 14.1, but the two types of Primula which favour cross-pollination are shown in figure 3, spread 14.3.

	(b) Formation of seed and fruit. Structure and germination of Vicia faba (broad bean).
	14.4

14.6
	Figure 1, spread 14.6 shows hypogeal germination of broad bean.

	Practical Activities: Dissection/examination of wind and insect-pollinated flowers. Examination of prepared slides of anthers, ovaries and developing fruits e.g. Capsella (Shepherds purse).
Starch agar diffusion technique to illustrate amylase action from cut surfaces of germinating bean.
	Practical activities are not covered
	  

	5.4 Sexual reproduction in human.
(a) The structure and function of the reproductive systems in human.
Spermatogenesis and oogenesis to produce spermatozoa and secondary oocyte. Sexual intercourse, fertilisation and implantation.
	12.2

12.3

12.5

12.7
	Figure 1, spread 12.2 shows the mammalian male reproductive system; figure 2 shows the female reproductive system.

12.3 considers gametogenesis; the production of spermatozoa and egg cells.

Figure 2, spread 12.5 shows fertilisation; figure 2, spread 12.7 shows implantation.

	(b) Endocrine control, of reproduction in the female, menstrual cycle, birth and lactation by reference to follicle stimulating hormone, luteinizing hormone, oestrogen, progesterone, oxytocin and prolactin. Role of the placenta including hormonal control.
	12.4

12.6

12.8

12.9
	Figure 1, spread 12.4 summarises the human menstrual cycle; table 1 gives the hormones involved.

12.6 deals with birth; 12.8 with pregnancy and 12.9 with the placenta.

	Endocrine control of reproduction in the male: luteinising hormone, testosterone.
	12.3
	In 12.3, the gonadotrophin, which stimulates testosterone production, in luteinising hormone (see 10.1).

	Human chorionic gonadotrophin production by the embryo and its use in pregnancy detection tests.
	12.8
	See Fact of Life in 12.8 for description of pregnancy detection tests

	Practical Activities: Histology of the ovary and testis.
	Practical activities are not covered
	  

	5.5 Applications of reproduction and genetics.
The principles involved in cloning as illustrated by: separating cells of developing animal embryos, nuclear transplants from somatic cells into egg cells, tissue cultures of animals, micropropagation of plants. The advantages and disadvantages.
	18.10

14.8
	Figure 2, spread 18.10 – how Dolly the sheep is believed to have been cloned.

Figure 3, spread 14.8 gives an outline of micropropagation.

	5.6 Species are classified into groups using shared derived features.
(a) Characteristic features of Kingdoms:-
Prokaryotae, Protoctista, Plantae, Fungi, Animalia.
	21.1
	  

	(b) The concept of the species. The binomial system. The principle that modern classification should reflect closeness of evolutionary relations. The example of the Tiger should be used simply to illustrate the concept of each taxon and main features only.
Kingdom: Animalia; Phylum: Chordata; Class: Mammalia; Order: Carnivora; Family: Felidae; Genus: Panthera; Species: P. tigris.
	20.8

21.1
	See box “Problems in defining species” in spread 20.8 for a discussion of the species concept.

The wolf, Canis lupus, is given as an example of classification in spread 21.1; note the similarity with the tiger, P. Tigris.

	5.7 Control systems co-ordinate and regulate life processes.
(a) The concept of homeostasis and its importance in maintaining the body in a state of dynamic equilibrium.
The role of negative feedback in restoring conditions to their original levels.
	8.1
	  

	(b) Structure of the mammalian kidney including nephron. Adaptations of the cells of the proximal tubule for reabsorption.
Functions of the mammalian kidney including nitrogenous excretion and water regulation. Adaptations of the loop of Henlé to different environments.
Endocrine glands contribute to homeostatic balance as illustrated by the role of the posterior pituitary gland in the secretion of antidiuretic hormone.
The role of antidiuretic hormone.
	8.5

8.6

8.7

8.8
	Figure 2, spread 8.5 shows the structure of the human kidney.

8.6 deals with the proximial tubule ( = proximial convoluted tubule).

8.7 deals with the loop of Henlé and the counter current multiplier.

8.8 discusses the role of antidiuretic hormone.

	Practical Activities: Gross low power study of prepared slides of the kidney.
	Practical activities are not covered
	  

	5.8 All living organisms show responses to stimuli which increase the chance of survival.
Responding to a stimulus requires information from a receptor to be relayed to an effector.
Some animals have developed complex structures for the reception of stimuli.
	10.1
	  

	The ear, structure and function, for receiving, amplifying and transducing sound waves into electrical impulses for interpretation by the brain. (The ear as an organ of balance is not required).
	10.9

10.10
	Figure 2, spread 10.9 shows the structure of the human ear.

Figure 2 spread 10.10 shows how the ear transduces sound waves into electrical impulses.

	5.9 The structure of the nervous system of mammals permits a rapid transmission and processing of information.
(a) The structure of the motor neurone, to include drawing and labelling of diagram.
	10.1
	Figure 2, spread 10.1 shows a motor neurone.

	The nature of the nerve impulse and the way it is transmitted: resting potential; membrane depolarisation and the action potential; 'all or nothing' law; refractory period; passage of sodium and potassium ions. Analysis of oscilloscope traces.
The structure and role of the synapse and synaptic transmission.
Chemicals such as organophosphates and psychoactive drugs (in brief) affect transmission.
	10.4

10.5

10.6

16.11
	Figure 1, spread 10.4, shows an oscilloscope trace; 10.4 also deals with the resting and action potentials.

10.5 considers transmission of a nerve impulse, ‘all or nothing’ and refractory period.

Figure 3, spread 10.6 summarises the events that occur during synaptic transmission -– see also psychoactive drugs considered in box in spread 16.11.

	(b) The structure of the human brain - the position of the cerebral hemispheres, hypothalamus, cerebellum, medulla oblongata.
The main functions of the cerebellum, medulla oblongata, hypothalamus.
	10.13
	Position of brain structure shown in figure 1, spread 10.13.

	The hypothalamus is the link between nervous and endocrine regulation.
	10.14
	The pivotal role of the hypothalamus is discussed in spread 10.14; see also figure 1, spread 8.10 which shows the location of the hypothalamus.

	(c) Voluntary actions involve coordination by the cerebral hemispheres and relay of information through the spinal cord.
The main areas of the spinal cord: central canal, grey matter, white matter.
The basic pattern of spinal nerves in relation to the spinal cord. Dorsal root and ventral root.
The simple reflex arc as the basis for protective, involuntary actions.
Flexion of the arm in response to a hot surface.
	10.7

11.8
	Figure 2, spread 10.7 shows a transverse section through a spinal cord.

Figure 2, spread 11.8 shows the spinal cord in relation to a reflex arc; although not labelled, the dorsal root is the pathway taken by the sensory neurone into the spinal cord, whereas the ventral root is the pathway taken by the motor neurone out of the cord.

	(d) Effectors are either muscles or glands.
Structure and ultra structure of skeletal muscle.
Sliding filament theory to include actin, myosin and actomyosin only.
	11.4

11.5
	11.4 deals with the structure of skeletal muscle; 11.5 focuses on the sliding filament theory of muscle action.

	Practical Activities: Examination of T.S. of spinal cord. The histology of skeletal muscle. Examination of electron micrographs of skeletal muscle.
	Practical activities are not covered
	  


