Learning Outcomes.
The Control of Growth and Development.

Growth Differences between Plants and Animals.
· Position and activity of meristems in plants.

· Apical meristems are present in root and shoot tips, giving rise to primary growth.

· Lateral meristems are present in vascular bundles, giving rise to secondary growth.

· Meristems are not present in animals.

· Formation on annual rings is due to the differentiation of xylem.

· Xylem vessels produced in Spring vary from those produced in Summer/Autumn.

· Flowering plants have extensive powers of regeneration.

· Mammals have limited powers of regeneration.

· Growth patterns of an annual plant, a tree, a human and a locust.
Genetic Control

· Jacob- Monod hypothesis of gene action in bacteria.

· E.coli is induced to produce the enzyme B galactosidase when the substrate lactose is present.

· Regulator gene codes for the repressor molecule.

· Operator gene activates the structural gene.

· Structural gene codes for the enzyme

· Repressor molecule affects the activity of the operator gene.

· Inducer combines with the repressor molecule thus allowing operator gene to switch on the structural gene.

· Genes control metabolic pathways eg. Phenylketonuria.

· Cell differentiation is controlled by switching particular genes on and off.
Learning Outcomes.
The Control of Growth and Development.

Hormonal Influences. 

· Growth of humans is controlled normally by the pituitary gland via its hormonal secretions.

· The pituitary is involved in the production of human growth hormone (GH) and the thyroid stimulating hormone (TSH).

· Plant growth substances are chemicals which affect plant growth and development and include indole acetic acid (IAA) and gibberellic acid (GA).

· IAA is produced in the shoot  and root tips.

· IAA and GA have several effects on plant growth and development at cellular and organ level.

· IAA is important in apical dominance, leaf abscission and fruit formation.

· GA is important in seed and bud dormancy and dwarf varieties of plants.

· GA is involved in       -amylase induction in barley grains.

· Applications of plant growth substances include herbicides and rooting powders.

Environmental Influences.

· Individual macro-elements are important for healthy plant growth.

· Examples :  
· Nitrogen is involved in amino acid synthesis.

· Phosphorus is found in DNA and ATP.

· Potassium is important in membrane transport.

· Magnesium is needed for chlorophyll.
· Plants lacking in macro-elements show specific deficiency symptoms.

· Iron and calcium are important elements in animals.

· Iron is a component of haemoglobin, many enzymes and hydrogen carrier systems.

· Calcium is an essential component of shells, bones, teeth and is needed for blood clotting.

· Lead can inhibit enzyme activity.

· Deficiency in vitamin D leads to rickets due to poor calcium absorption in the intestine.

· Drugs have serious effects on foetal development.

· Examples :   
· Thalidomide causes limb deformation

· Alcohol and nicotine retard growth and mental development.
· Phototropism and etiolation are due to the effect of light on vegetative shoot growth.

· Light also affects flowering in long day and short day plants.

· The timing of breeding in some birds and mammals is influenced by day length. 

Learning Outcomes.

Physiological Homeostasis.

Homeostasis and the Principle of Negative Feedback.

· Physiological homeostasis is the need to maintain conditions within tolerable limits.

· Hormones play an essential role in maintaining physiological homeostasis, eg. ADH, insulin, glucagon and adrenaline.

· Several physiological mechanisms operate by the principle negative feedback :

· Water content of blood and concentration of cell chemicals.

· Blood sugar levels.

· Body temperature ( importance in enzyme controlled 

· metabolic processes in the body ).

· Osmoregulation involves the pituitary gland and anti-diuretic hormone (ADH).

· ADH acts on the permeability of the kidney tubules so that water is reabsorbed into the blood circulation.

· The liver acts as a reservoir of stored carbohydrate (glycogen).

· Insulin and glucagon (produced by the pancreas) and adrenaline (produced by the adrenal glands) play important roles in maintaining blood sugar levels.

· Insulin promotes the conversion of blood glucose to glycogen.

· Glucagon promotes the conversion of glycogen to blood glucose.

· In an emergency adrenaline inhibits insulin formation, therefore promoting the glycogen to glucose reaction.

· The hypothalamus plays an important role as a temperature monitoring centre.

· Nerve impulses are sent between the hypothalamus and the skin effectors.

· The skin effectors have various mechanisms to avoid over heating or cooling.

· Endotherms generate their own body heat. 
· Ectotherms depend almost entirely on the environment for their body heat.
Population Dynamics

Regulation of Plant and Animal Populations.

· Populations generally remain stable despite short term oscillations in number.

· Factors influence population change.

· Density-independent factors include temperature and rainfall.

· Density-dependent factors include disease, food supply, predation and competition.

· Wild populations need to be monitored to provide essential data for various purposes :

· The management of species used for food or raw materials.

· The control of pest species.

· The assessment of pollution levels by indicator species.

· The protection and conservation of endangered species.

· Succession and climax are two processes which occur in plant communities.

· Succession involves changes in species diversity, biomass and complexity of food webs.

· Succession is unidirectional and each successive community modifies the habitat.

· The climax community is the final self perpetuating community, the result of long term change.

