
Cell structure and Organization
· Semi-permeable membrane controls diffusion of substances.

· Root hair cells have protrusion for an increase in surface area for efficient absorption of water and mineral salts from the soil.

- 
Red blood cells have a biconcave shape and no nucleus to be able to carry more haemoglobin so as to transport more oxygen.

- 
Xylem vessels do not have cross walls and protoplasm, which enables water to move easily through the lumen. Lignin strengthens the walls and prevents collapse of the vessel.


Diffusion and Osmosis
-
Diffusion is the movement of molecules from a region of their higher concentration to a region of their lower concentration, down from a concentration gradient.

-
Osmosis is the passage of water molecules from a region of their higher concentration to a region of their lower concentration, through a partially permeable membrane.

-
Plants take in water by osmosis whereby the water concentration of that is the cells is lower than that of the soil.

-
Active transport is an energy-consuming process by which substances are transported against a concentration gradient, as in ion uptake by root hairs and uptake of glucose by cells in the villi.


Enzymes
-
Enzymes are biological catalysts made of protein. They alter the rate of chemical reactions without themselves being chemically changed at the end of the reaction.

-
Different temperature and pH have different effects on enzymes.

-
Enzymes are made for specific functions.


Nutrition
· Iodine turns dark blue when starch is present.

· Benedict’s solution turns orange-red in a boiling water bath when reducing sugars are present.

· Biuret solution turns violet when proteins are present

· Ethanol + Oil = cloudy solution

· Sources of vitamin D are egg yolks, milk, margarine and UV rays in sunlight. It promotes absorption of calcium and phosphorus compounds from the intestines, enables the body to use these compounds in the formation of teeth and bone. Lack of it will result in tooth decay severe lack results in rickets. Excess will result in demineralisation of the bones with multiple fractures and widespread calcification of many soft tissues, including the kidneys and the lungs.

· Sources of vitamin C are fresh citrus fruits, green vegetables. Needed for the formation of intercellular substances, necessary for maintaining healthy epithelial tissues. Lack of it leads to scurvy, loosening of teeth, internal bleeding in the muscles or joints

· Sources of Calcium are milk, cheese and eggs. It is required for the building of bones and teeth, needed for the normal functioning of the muscles, necessary for the clotting of to prevent excessive loss of blood. Severe deficiency results in rickets.

· Sources of Iron are liver, red meat, and egg yolk. It is essential for the formation of; haemoglobin-the red pigment that transports oxygen in the body; myoglobin- a protein in muscle cells which stores oxygen for use in muscular contraction; certain enzymes involved in cellular respiration. Lack results in a lowering of the haemoglobin level in the blood. The red blood cells become smaller and fewer in number- a condition known as anaemia, characterised by tiredness and breathlessness.


Nutrition in Mammals

· Peristalsis in gut:

Longitudinal muscles relax and circular muscles contracts. Wall of gut constricts i.e. becomes narrower but longer, the food is then squeezed or pushed forward.

Longitudinal muscles contracts and circular muscles relax. Gut dilates i.e. becomes wider and shorter. This widens lumen for food to enter.

-
Digestion is necessary to break down food into simple molecules that can easily pass through the walls of the small intestine into the blood by diffusion and active transport.

· Mucin in saliva helps to soften the food

· Salivary amylase digests cooked starch into maltose. It is then rolled by the tongue into small slippery, spherical masses or boli (singular: bolus)

· Food then passes down the oesophagus into the stomach.

· Peristalsis in the stomach wall churns the food and mixes it well with the gastric juices.

· Gastric juice is a dilute solution of hydrochloric acid and two enzymes, rennin and pepsin. The acid stops the action of salivary amylase, changes the inactive forms of enzymes in the gastric juice into the active forms, provides a slightly acidic medium suitable for the action of the gastric enzymes, kills germs and potential parasites.

· In the small intestine, the intestinal glands secrete intestinal juice, the pancreas secrete pancreatic juice which passes through the pancreatic duct into the duodenum, the gall bladder releases bile which passes through the bile duct into the duodenum (bile emulsifies fats).

· All 3 liquids are alkaline and will neutralise the acidic chyme (liquid food) and provide a suitable alkaline medium for the action of the pancreatic and intestinal enzymes.

	Region of Digestion
	Secretion
	Source
	Enzyme
	Action

	Mouth
	Saliva
	Salivary Glands
	Salivary Amylase
	Starch(Maltose

	Stomach
	Gastric juice
	Gastric Glands
	Rennin

Pepsin
	S/o caseinogen(I/o casein

Proteins(Polypeptides

	Small Intestine
	Bile
	Liver
	
	Emulsifies fats

	
	Pancreatic Juice
	Pancreas
	Amylase

Trypsin

Lipase
	Starch(Maltose

Proteins(Polypeptides

Fats( Fatty Acids + Glycerol

	
	Intestinal Juice
	Intestinal glands
	Maltase

Lactase

Sucrase

Erepsin

Lipase
	Maltose(Glucose

Lactose(Glucose and Galactose

Sucrose(Glucose and fructose

Polypeptides(amino acids

Fats( Fatty acids and glycerol


Bile emulsifies fats i.e. break up fats into tiny droplets suspended in water thus increasing surface area for enzyme, lipase to work on.

Adaptations of small intestine for absorption of food substances:

· Long coiled tube: provides sufficient time for absorption of digested food

· Walls of inner surface are folded and are covered with millions of tiny villi: increase surface area for absorption of digested food (epithelium cell bears microvilli)

· Villi have thin walls (epithelium – one-cell thick): quick diffusion of digested food across the wall of the ileum to the blood

· Richly supplied with blood capillaries and a lacteal to carry away absorbed food substances: maintains diffusion gradient for absorption

· Blood capillaries transport sugar and amino acids. Lacteal transport fats.

· The hepatic portal vein transports sugars to the liver.

· Hepatic artery brings oxygenated blood to the liver. In the liver, most of the glucose are converted to glycogen and stored. However, some glucose is carried in the blood leaving the liver to be distributed round the body via the hepatic vein.

· Amino acids, which enter the cells, are converted into new protoplasm and are used for growth and repair of worn-out parts of the body and also for the formation of enzymes and hormones.

· Fats are not oxidised when there is an adequate supply of glucose. They are used to build protoplasm. Excess fats are stored in special tissues called adipose tissues.

· When the tissue cells of the body are in need of glucose, they obtain it from the blood. When the glucose level in the blood drops, the liver is induced to convert the glycogen in it back to glucose.

· Excess amino acids where amino groups are removed and converted to urea. The remains of the deaminated amino acids are converted into glucose.


Plant Nutrition
-
Photosynthesis is the process whereby light energy is absorbed by chlorophyll and transformed into chemical energy used in the synthesis of carbohydrates from water and carbon dioxide. Oxygen is liberated during the process. Water and carbon dioxide are the raw materials for photosynthesis.

· Carbon dioxide + water (light energy & chlorophyll)( glucose + oxygen

· Different light intensity and temperatures have different effects on the rate of photosynthesis

-
Carbon dioxide is used up very rapidly in the leaf in the day. Carbo dioxide then diffuses into the leaf through the stomata into the air spaces. The surfaces of the mesophyll are always covered in a thin film of moisture so carbon dioxide can diffuse in it.

- 
The xylem brings water and dissolved minerals salts to the leaf from the soil via the roots. Once out of the veins, these raw materials diffuse form cell to cell right through the mesophyll of the leaf. Once the cells receive the essential raw materials, they can manufacture food by photosynthesis and the sugars made are transported via the phloem to all the plant cells.

-
A lot of chloroplasts are present in the upper mesophyll cells to increase rate of photosynthesis.

· Nitrogen and Magnesium are essential for healthy plant growth.

Nitrate – provide nitrogen necessary for protein synthesis, for cell formation and growth.

Magnesium - component for chlorophyll. When there is deficient in magnesium, very little chlorophyll formed. Less photosynthesis due to less solar energy trapped, less glucose formed and hence less starch and proteins stored.

Transport of Materials in Flowering Plants

· Xylem has 2 functions; conducting water, with its dissolved mineral salts, from the roots to the stems and leaves; providing mechanical support within the plant.

· The xylem consists mainly of vessels. A vessel is a long hollow tube stretching from the root to the leaf. The hollow space or lumen in the xylem vessel is continuous. The vessel is a dead structure, its walls strengthened by lignin.

· Adaptation of a xylem vessel to transport water; continuous lumen without any partition wall or protoplasm within to hinder passage of water and mineral salts; walls lignified to prevent collapse of vessel.

· The phloem conducts manufactured food from the green parts of the plant, especially the leaves to the other parts of the plant.

· The xylem and phloem are grouped together to form vascular bundles.

· The vascular bundles are arranged in a ring round a central region called the pith.

· The phloem lies outside the xylem with a tissue called cambium between them.

· The cambium cells can divide and differentiate to form new xylem ad phloem tissue, giving rise to a thickening of the stem.

· The stem is covered by a layer of cells called epidermis, which are protected by a cuticle, which prevents evaporation of water from the stem. The region between the vascular bundles and the epidermis is the cortex. Both cortex and the pith serve to store up food substances.

· The transport of manufactured food substances like sugars and amino acids in plants is known as translocation.

· The sap in the root air cell is a relatively strong solution of sugars and salts. Thus, the sap has lower water potential then the soil solution and these 2 solutions are separated by the plasma membrane of the root hair cell, which acts as a partially permeable membrane.

· Root hair is long and narrow. This increases the surface area: volume ratio, which in turn enhances the rate of absorption of water and mineral salts.

· The living cells around the xylem vessels in the root use active transport to pump ions into the vessels. This lowers the water potential in the xylem vessels. Water, therefore, passes from the living cells into the xylem vessels by osmosis and flow up wards. This is called root pressure. Root pressure alone is not sufficient to bring water up to the leaves in tall trees. Water tends to move up inside fine capillary tubes by capillary action. Since the xylem vessels in the plant are very narrow capillary tubes, capillary action helps in moving water up the vessels. The evaporation of water from the leaves results in a suction force, which pulls the water up the xylem vessels. The suction force due to transpiration is known as transpiration pull. It is the main force in drawing water and mineral salts up the plant. The stream of water up the plant is known as the transpiration stream.

· The loss of water vapour from the areal parts of a plant, especially through the stomata of the leaves, is known as transpiration.

· The suction force due to transpiration is the main factor in lifting water and dissolved mineral salts up the plant from the roots to the eaves. In this way, the leaves are supplied with sufficient water and salts for photosynthesis.

· As water evaporates from the leaves it removes latent heat, thereby cooling the leaves and preventing them from being scorched by the hot sun.

· Factors affecting the rate of transpiration are; humidity of air; temperature of air; strong wind; light.

· Advantages of wilting; rate of transpiration is reduced because the leaf folds up, reducing the surface that is exposed to sunlight. This causes the guard cells to become flaccid and the stomata closes.

· Disadvantages of wilting; rate of photosynthesis is reduced because water becomes a limiting factor. Also as the stomata are closed, the amount of carbon dioxide entering the leaf is also reduced.

Transport in Mammals.

· Plasma is a pale yellowish liquid. About 90% of plasma is water in which complex mixtures of various substances are dissolved. Substances include; soluble proteins like fibrinogen and prothrombin which play an important part in the clotting of blood, antibodies are also present; dissolved mineral salts like chlorides, bicarbonates, sulphates and phosphates of sodium and potassium, they occur as ions in the plasma; calcium salts are also present, they are essential for clotting; food substances like glucose, amino acids, fats and vitamins; excretory products like urea, carbon dioxide is present as bicarbonate ions; hormones.

· Red blood cells are produced by the bone marrow. Their lifespan is about 3-4 months. When they are worn out they are destroyed in the spleen or liver.

· White blood cells are colourless and do not contain haemoglobin. They are larger than red blood cells and fewer in number, in ratio of about 1:700.

· The lymph glands or nodes produce lymphocytes. Each lymphocyte has a large, rounded and a relatively small amount of non-granular cytoplasm. They tend to be nearly round in shape and only show limited movements.

· Phagocytes are produced by the bone marrow. They are so called because they can ingest foreign particles like bacteria. There are 2 types of phagocytes, monocytes and polymorphs. A monocyte has a bean shaped nucleus. A polymorph has a nucleus with many lobes and granular cytoplasm.

· White blood cells play a vital role in keeping the body healthy by fighting disease.

· The blood transports excretory products, digested food substances, hormones, heat and oxygen.

· As blood passes through the lungs the oxygen combines loosely with the haemoglobin to form an unstable compound called oxyhaemoglobin.

· At high altitudes, the concentration of oxygen in the atmosphere is low. Increasing the haemoglobin content of the blood and amount of red blood cells would mean that more oxygen could be transported to the tissue cells per unit time.

· The process of engulfing and ingesting foreign particles, like bacteria, by the white blood cells is known as phagocytosis.

· When disease causing germs enter the blood stream, they man produce poisonous substances called toxins, The toxins induce the blood to produce certain chemical substances called antibodies. These are produced by the lymphocytes but can be found freely in the plasma. They act as antitoxins, which neutralise the poisonous effect of the toxins. The antibodies can also kill the bacteria in the blood. Antibodies may cause foreign particles to clump together. This is called agglutination. The phagocytes can then easily ingest the bacteria.

· Blood exposed to air will soon clot. The clotting of blood seals the wound, preventing excessive loss of blood. The clot also stops foreign particles from entering the blood stream. Thrombin catalyses the conversion of the soluble protein fibrogen to a meshwork of insoluble threads of fibrin.

· The heart is a muscular organ which drives the blood round the whole body

· Arteries are the blood vessels that carry blood away from the heart.

· Veins are blood vessels that carry blood to the heart.

· Capillaries are microscopic thin-walled blood vessels, which carry blood from a small artery to a small vein.

	Arteries
	Veins

	Carry blood away from heart
	Carry blood to the heart

	Blood is under great pressure in the arteries, hence it flows fast, in spurts, reflecting the rhythmic pumping action of the heart
	Blood is not under great pressure in veins, hence it flows more slowly and smoothly

	Have thick and elastic muscular walls
	Have relatively thin, slightly muscular walls.

	Have no valves
	Have semi-lunar valves to prevent backflow of blood

	Carry red oxygenated blood (except pulmonary artery)
	Carry bluish-red deoxygenated blood (except pulmonary vein)


Respiration

· Respiration is the oxidation of food substances with the release of energy in living cells.

· Aerobic respiration is the break down of food substances in the presence of oxygen with the release of a large amount of energy. Carbon dioxide and water are released as waste products.

· Glucose + oxygen ( carbon dioxide + water + large amt. of energy

· Anaerobic respiration is the breakdown of food substances with the release of a comparatively small amount of energy in the absence of oxygen.

· Anaerobic respiration in yeast is called alcoholic fermentation.

· Glucose ( ethanol + carbon dioxide + small amt of energy

· Muscle cells carry out anaerobic respiration to produce more energy. Lactic acid is formed in the process.

· Glucose ( lactic acid + small amt of energy

· Since there is insufficient oxygen to meet the demands in vigorous muscular contractions, lactic acid slowly builds up in the muscles. The muscle is said to incur an oxygen debt.

· Lactic acid may reach a concentration high enough to cause fatigue.

· The body then needs to rest and recover.

· During the period of rest, the lactic acid is removed from the muscles and transported to the liver.

· Some of this lactic acid is oxidised to produce energy, which can be used to convert the remaining lactic acid to glucose.

· Aerobic respiration involves 2 processes, tissue respiration and gaseous respiration.

· Tissue respiration is the oxidation of organic food molecules with the liberation of energy, carbon dioxide and water. It occurs within the living cells or tissues of an organism and is termed tissue or internal respiration.

· All the energy a higher animal or plant makes use of is made available by this means.

· Gaseous exchange is the process of the transfer of oxygen from the surrounding air or water to the cells and the transfer of the products of respiration from the cells back to the surrounding medium. Breathing is part of the process of gaseous exchange. It refers to the muscular contractions and movement of air in and out of the lungs.

· Breathing though the nose has its advantages.

· Dust and foreign particles, including bacteria in the air, are trapped by the hairs in the nostrils as well as by the mucus on the mucous membrane.

· As the air passes through the nasal passage it is warmed and moistened before it enters the lungs.

· The sensory cells in the mucous membrane may detect harmful chemicals.

· From the pharynx, the air passes first into the larynx and then into the trachea through an opening knows as the glottis. The trachea lies in front of the oesophagus and extends down the chest cavity. It is kept open by a C-shaped ring of cartilage. It divides into 2 bronchi and into the lungs.

· The epithelium lining of the walls of the trachea and bronchi bears cilia. There are also gland cells in the epithelium that secrete mucus, which traps dust particles and bacteria. The cilia help to sweep these particles up the bronchi and trachea into the pharynx.

· When we breathe in, the external intercostal muscles contract while the internal intercostal muscles relax. As a result, the ribs swing upward and outwards. As the thoracic cavity enlarges, the air pressure in the alveoli causes the lungs to expand to fill up the enlarged space. The expansion of the lungs reduces the air pressure in the alveoli. The alveolar air now at a lower pressure than the atmospheric air outside the body, which rushes into the lungs until the air pressure in the lungs and that of the atmospheric air, are equal. Thus, the air is actually sucked into the lungs. Then there is a short pause during which gaseous exchange between the alveolar air and the blood occurs. Oxygen dissolves into the moisture lining of the alveolar walls. The dissolved oxygen then diffuses into the blood where it combines with haemoglobin to form oxyhaemoglobin. At the same time, carbon dioxide diffuses in the opposite direction.

· Expiration then follows. The diaphragm relaxes and arches upwards. The external intercostal muscles relax while the intercostal muscles contract.

· A diffusion gradient with an oxygen concentration higher in the alveolar air than in the blood and a carbon dioxide concentration higher in the blood than in the alveolar air can be maintained in 2 ways; a continuous flow of blood through the blood capillaries and; breathing in and out of the alveoli.

· Carbon dioxide produced by tissue cells diffuses into the blood plasma where it is carried in the form of hydrogen carbonate ions to the lungs.

	
	Inspired air
	Expired air

	Oxygen
	21%
	16.4%

	Carbon dioxide
	0.03%
	4.0%

	Nitrogen
	78%
	78%

	Water vapour
	Variable
	Variable

	Temperature
	Variable
	Variable

	Dust particles
	Variable but usually present
	Little, if any


· The stimulus of breathing is a high concentration of carbon dioxide in the blood or in the alveolar air, NOT a lack of oxygen.

· There is a danger of too many irritant particles entering the lungs and respiratory tubes. When breathing is normal (through the nose) most of them are filtered off by hairs in the nose or trapped in the mucus.

· Normally their presence cause automatic violent coughing, resulting in their expulsion.

· Carbon dioxide produced by tissue respiration diffuses out of the cells through the system of intercellular spaces into the atmosphere via the stomata. 

· Roots require oxygen for tissue respiration. It is obtained from the soil water as dissolved oxygen, which diffuses into the root hairs and inwards to the inner cells of the root. Carbon dioxide diffuses out of the roots through the surfaces of the root hairs.

	Respiration
	Photosynthesis

	Energy is liberated
	Energy is stored in carbohydrate molecules

	Oxygen is used, and carbon dioxide and water are given off.
	Carbon dioxide and water are used while oxygen is given off.

	A catabolic (destructive) process, resulting in the breakdown of carbohydrate molecules.
	An anabolic (constructive) process, resulting in the binding up of carbohydrate molecules.

	Occurs at all times in all cells, independent of chlorophyll and sunlight.
	Occurs only in cells containing chlorophyll and in the presence of sunlight.

	Results in a loss of dry mass.
	Results in a gain of dry mass


Excretion

· Excretion is the process by which metabolic waste products and toxic materials are removed from the body of an organism.

	Excretory products
	Excretory organ
	Remarks

	Carbon dioxide
	Lungs
	Gas expires in air

	Mineral salts
	
	

	Nitrogenous waste products

-Mainly urea

-Creatinine

-Uric acid
	Kidneys

Skin
	Constituents of urine

Constituents of sweat, only in small quantities

	Excess water
	Kidneys

Skin

Lungs
	Main constituent of urine

Main constituent of sweat

Water vapour in expired air

	Bile pigments
	Liver
	Via the intestines


· Water content is controlled by vasopressin or anti-diuretic hormone (ADH). It is produced by the posterior pituitary gland and increases water absorption by the kidney tubules.

· The kidneys are excretory organs, removing mainly nitrogenous waste products and excess water and mineral salts in the form of urine.

· By the selective reabsorption of useful substances along the nephron, the kidneys help to maintain the pH and composition of the blood plasma.

· The kidneys regulate the salt and water balance of the body fluid.

· When both kidneys fail, a person has to undergo dialysis.

Homeostasis

· Homeostasis is the maintenance of a constant internal environment.

· Homeostatic control involves an important principle called negative feedback.

· The body always brings about an opposite effect to the change. This is the negative feedback process.

· For any homeostatic control to occur, there must be; a stimulus which is a change in the internal environment; a receptor which can detect the stimulus; an automatic or self regulatory corrective mechanism, which brings about; a negative feedback.

· Some time after a meal rich in sugar or starch, glucose is absorbed into the blood stream in the small intestine.

· This brings about; an increase in the blood glucose concentration, this is the stimulus; the pancreas is stimulated; the pancreas secretes more insulin into the blood stream. Insulin is transported to the liver where it causes the liver to convert the excess glucose to glycogen (corrective mechanism). Glycogen is stored in the liver; the glucose in the blood decreases to the normal level (negative feedback) before it leaves the liver and enters the general blood circulation.

· A decrease in blood glucose concentration may occur. This causes the pancreas to produce a hormone called glucagon into the bloodstream. It then converts the stored glycogen back to glucose.

· Heat is lost; through the skin by convection, radiation and, to a limited extent by conduction; evaporation of sweat from the surface of the skin; in the faeces and urine and expired air coming from the lungs.

· Advantages of a constant body temperature; can remain active; enzymes work best; can continue to feed throughout the year; can colonize many areas with different climatic conditions.

· When body temperature begins to rise; the arterioles in the skin dilate (vasodilation) to allow more blood to flow to the skin.

· Sweat gland becomes more active to produce more sweat.

· Rapid breathing occurs.

· Metabolic rate slows down.

· When the day is cold, skin arterioles constrict (vasoconstriction) occurs.

· Sweat glands become less active.

· Metabolic rate of the body increases.

· When the above is insufficient to prevent a drop in body temperature, the body shivers. This spasmodic contraction of the muscles increases heat production.

The Nervous System in Mammals

· Sensory neurones transmit impulses from the sense organs or receptors to the central nervous system.

· Motor neurones transmit impulses from the nervous system to the effectors.

· Each neurone consists of a cell body. The nerve fibre that transmits impulses away from the cell body is called the axon. The one that transmits impulses to the cell body is called the dendron. The terminal branches are called dendrites.

· A synapse is a junction between 2 neurones. Impulses are transmitted the synapse by chemical means.

· Action under control of will is an example of voluntary action.

· An immediate response to a specific stimulus without conscious control is called a reflex action.

· Spinal reflexes are controlled by the spinal cord.

· The brain controls cranial reflexes.

· A reflex action acquired from past experience or learning with a stimulus, which is, originally in effective in producing the response is called a reflex action.

Animal receptor organs

· Near objects, ciliary muscles contract, suspensory ligaments relax, lens thicker and more convex.

· Distant objects; ciliary muscles relax, suspensory ligaments contract, lens thinner.

· In bright light, circular muscles contract, radial muscles relax, and pupil becomes smaller.

· In dim light circular muscles relax, radial muscles contract, and pupil becomes larger.

Hormones and endocrine glands.

· Exocrine glands pour their secretions out of the body.

· Endocrine glands do not.

· The liver eventually destroys hormones.

	Endocrine gland and secretion
	Cause of secretion
	Effects



	Islets of Langerhans produce insulin
	Increase in concentration of blood glucose
	Increased permeability of cell membranes to glucose thereby increasing rate of glucose uptake by cells.

Conversion of glucose to glycogen

Increased oxidation of glucose during tissue respiration.

Lack

Glucose cannot be stored or utilized and is lost in urine. Muscle cells have no reserve of glycogen. Weakness follows.

Body oxidises fats, poisonous ketones produced.

Over secretion

Abnormal decrease in blood glucose concentration. Shock results. Coma and death may follow.

	Adrenal medulla produces adrenaline
	Conditions of fear, anger, anxiety and stress.
	Increases blood glucose levels by speeding breakdown of glycogen to glucose. Glucose produced is carried to the heart and skeletal muscles.

Increases metabolic rate.

Increases rate of heartbeat.

Constricts arteries in skin, channelling more blood to the muscles.

Increases coagulation of blood.

Relaxes bronchioles, increasing airflow to lungs.

Causes pupils to dilate, enhancing vision.

Contracts hair muscles.

	Gonads

-Testes produce testosterone

-Ovaries produce

Oestrogen

Progesterone

(Pregnancy hormone)
	Hormone from pituitary gland
	Involves in the development of the male body characteristics during the foetal stage.

Controls development of the primary and secondary sexual characteristics.

Needed for successful development of sperm

Controls development of female sex organs and secondary sexual characteristics

Prepares uterus for implantation of the embryo, causes enlargement of mammary glands. 


	Nervous control
	Hormonal control

	Involves nervous impulses
	Involves hormones

	Impulses transmitted by neurones
	Hormones transported by blood

	Quick response
	Slow response

	Response short lived
	Short or long lived response

	Voluntary or involuntary
	Involuntary

	Localized
	May affect more than 1 organ


Ecology

· A habitat is a place where an organism lives.

· A population is a group of individuals of the same species.

· A community consists of populations of plants and animals living together and interacting with one another under the same environmental conditions.

· An ecosystem is formed by the interaction of living organisms and their non-living environment. The living part of the ecosystem consists of producers, consumers and decomposers.

· Producers are green plants that can manufacture food by photosynthesis.

· Consumers obtain their energy from the organisms on which they feed.

· Decomposers break down dead organic matter, feeding on some of the remains and releasing the rest.

· A series of organisms through which energy is transferred in material form constitutes a food chain. In a food chain, each organism feeds on the preceding one and provides food for the succeeding organism.

· A food chain is usually short because of the loss of much energy to the environment at each level.

· Malaria is controlled by; treating the infected person with drugs to kill pathogen; uninfected person taking preventive drugs; using knowledge of the vector’s habits and life cycle to get rid of their living and breeding places.

Effects of human activity on the ecosystem

· Deforestation causes soil erosion, flooding, loss of habitat, loss of valuable species, climatic changes, upsets oxygen and carbon dioxide balance.

· Burning of fossil fuels causes air pollution, exhaust from motor vehicles, burning of garbage.

· Water pollution is caused by discharge of untreated sewage, discharge of inorganic waste, excessive use of chemical fertilizers, use of pesticides.

· Conservation is necessary for the protection of plant and animal species to maintain a stable and balanced ecosystem. Measures include;

· Eliminating pollution through education and legislation.

· Controlling growth of human population.

· Conserving natural resources and recycling.

· Recovering wildlife, especially species on verge of extinction.

Reproduction in plants

· Asexual reproduction is the production of new individuals that does not involve fertilization (there is no fusion of gametes). Sexual reproduction is reproduction that involves the fusion of 2 gametes.

· A pedicel is a flower stalk. Some flowers have no pedicels.

· The receptacle is the enlarged end of the flower stalk on which the other parts of the flower are borne.

· Sepals are modified leaves, which enclose and protect the other parts of the flower in the bud stage. All sepals together make up the calyx.

· Petals are modified leaves forming the conspicuous part of the flower. They are usually brightly coloured in insect pollinated flowers to attract insects; they provide a landing platform for insects.

· The stamen is the male part of the flower; it consists of the filament and the anther. The anther contains pollen sacs, which contains pollen grains.

· The pistil consists of one or more units called carpels. A carpel consists of an ovary, style and one or more stigmas. The stigma is a swollen structure at the end of the style that receives pollen grains.

· The transfer of pollen grains from the anther to the stigma is called pollination. If pollen grains are transferred to the stigma of the same flower of a different flower in the same plant, the process is called self-pollination. If pollen grains are transferred to a flower in another plant of the same kind, it is called cross-pollination.

· Cross pollination has certain advantages;

· Offspring produced may have valuable qualities from both parents.

· Abundant and more viable seeds tend to be produced.

· More varieties of offspring can be produced, so there is greater genetic variability. This increases chance of survival of the species during changes in environment.

· Some plants have features to prevent self-pollination.

· Dioecious plants bear either male or female flowers so self-pollination is impossible. Eg. Pawpaw.

· In many plants with bisexual flowers, the anthers and stigmas may mature at different times. Eg. Custard apple.

· Plants with bisexual flowers may have their stigmas situated some distance away from their stigmas. Eg. Sage.

	Characteristics of insect-pollinated flowers
	Characteristics of wind-pollinated flowers

	Flowers are usually large, brightly coloured and scented to attract insects.
	Flowers are small, dull-coloured and scentless and thus not attractive to insects.

	Nectar is often present to attract insects.
	Nectar is usually absent.

	Pollen is fairly abundant. Pollen grains are large sticky and heavy, usually with rough surfaces so that they can cling onto the insects bodies.
	Pollen is abundant. As the pollen grains are small, dry, smooth and light, they are buoyant and easily blown about by air current.

	Stamens may not be pendulous.
	Stamens usually have long, slender filaments that sway in the slightest wind, so pollen grains are easily blown out of the anther

	Stigmas are usually small and compact, not feathery and do not protrude. They are sticky so that pollen grains settling on them are not easily displaced.
	Stigmas protrude and are large and feathery so that they provide a large surface area to catch pollen floating in the air.

	Markings or nectar guides may be seen on the petals. These markings guide the insect towards the nectar.
	Nectar guides are absent.


· Dispersal is necessary for;

· Avoiding overcrowding and competition for food and light with the parent plant.

· Enable plants to colonise new areas.

· Reduce spread of diseases.

· Fruits that depend of wind for their dispersal may have the following features.

· Small and light so that they can float in the air and be readily blown about by the wind.

· Large, flattened wing like structures or a parachute of fine hairs. The surface area is enlarged so air resistance is thus increased.

· Fruits and seeds, which form a source of food for animals, are likely to be dispersed by them.

· Succulent fruits are scented and their skins are brightly coloured to attract animals.

· Some dry fruits are also dispersed by animals.

· They possess hook-like structures to hook onto the fur or skin of passing animals.

· Fruits and seeds dispersed by water are adapted for floating and they can drift for considerable distances.

· They may have waterproof skin, air spaces to lighten the fruit.

· Some fruits do not depend on external agents. These fruits, on drying up, burst open suddenly with a great force to throw out the seeds.

· External conditions necessary for germination are sufficient water, suitable water, suitable temperature and adequate oxygen supply.

· During germination, the following occur;

· Seeds absorb water and swells. 

· Cotyledon secretes enzymes to digest stored food.

· Digested products are translocated to plumule and radicle.

· The dry mass decreases at first because of tissue respiration.

· When foliage leaves develop, photosynthesis can take place and then the dry mass increases.

· Carbohydrates and fats are used in tissue respiration to liberate the energy required for growth.

· Some of the carbohydrates together with fats are used for the formation of cell walls and membranes.

· Amino acids are assimilated in the building of new protoplasm.

Sexual reproduction in animals

· A gamete is a reproductive cell containing the haploid number of chromosomes.

· Meiosis is a form of nuclear division in which the daughter nuclei produced have half the number of chromosomes or hereditary materials as the parent nucleus. It occurs in the testes and ovaries during the formation of sperms and eggs respectively.

· A sperm has a head containing a haploid nucleus, a middle piece and a tail used for swimming. Sperms are produced throughout the life of the male from puberty onwards.

· An ovum is spherical with a haploid nucleus. Yolk is present. It is non-motile. Number of ova produced by the ovaries is fixed at birth.

· Fertilization usually takes place in the oviduct.

· During the menstrual cycle, menstruation takes place on the 1st five days. From the 5th to the 10th day, the uterus lining is being repaired. From the 11th to the 17th day, the uterus lining continues to grow and thicken. This is the fertile period where sperms in the vagina are likely to cause fertilization. Ovulation can occur on the 13th to the 15th day.

· From the 18th to the 28th day, the uterus lining thickens further, preparing for implantation.

· The fertilized egg passes along the oviduct to the uterus, and as it does so it begins to divide to form a hollow ball of cells called the embryo. It takes about 5 days for the embryo to reach the uterus where it implants itself on the uterus lining.

· The placenta consists partly of uterine tissues and embryonic tissues. It is formed n the uterus, foetal blood capillaries are separated from the maternal blood only by a thin layer of tissues.

· The embryo is attached to the placenta by the umbilical cord.

· The amniotic fluid supports the embryo, protecting it from shock and allowing it to move freely.

· The placenta allows oxygen and food substances to diffuse from uterine from the uterine blood spaces into the felt blood capillaries.

· Allows metabolic waste products to diffuse from the foetal blood capillaries to the uterine bloodstream.

· Protects the embryo by allowing antibodies to diffuse from the mother’s blood into the foetal blood capillaries.

· It produces progesterone, which maintains uterine lining in healthy state during pregnancy.

· The umbilical artery carries deoxygenated blood and metabolic waste products from the foetus to the placenta.

· The umbilical vein carries oxygenated blood and food substances from the placenta to the foetus.

· Birth control methods include the use of the condom, the diaphragm or the intra uterine device (IUD), use of spermicides or concentrative pills, surgical methods like vasectomy or ligation.

· Syphilis is a venereal disease caused by bacteria. 

· HIV causes AIDS.

· Syphilis can be treated at all stages. It can be prevented and controlled by;

· Using antibiotics to treat infected person.

· Advising infected person to refrain from intercourse.

· Tracing the contacts with whom an infected person has had intercourse and treating them promptly.

· Advising males to wear a condom during intercourse.

· Discouraging promiscuous sexual behaviour and keeping to 1 sex partner.

· HIV (human immunodeficiency virus) destroys the body’s immune system. However, the AIDS virus acts by destroying the victim’s immune system. The body is unable to produce sufficient antibodies to provide the immunity needed to protect the person against many other diseases.

· AIDS is usually transmitted by; having sexual intercourse with an infected person; sharing hypodermic needles with an infected person; blood transfusion with blood from an infected person.

· During pregnancy, the virus may be passed from the infected mother to the foetus.

· AIDS can be prevented and controlled by; keeping to 1 sex partner and avoiding promiscuous sexual behaviour; males should wear condoms if they are not sure if their partners or themselves have AIDS; avoid drug abuse; avoid sharing instruments that are likely to break skin and be contaminated with blood.

Heredity

· Alleles are alternative forms of a gene and occupy the same relative positions on a pair of chromosomes.

· If an organism is pure bred, the 2 alleles are the same and the organism is said to be homozygous for that characteristic.

· Hybrid plants are said to be heterozygous, whereby they have 2 different alleles.

· Phenotype refers to the expressed trait, eg. Tall or short.

· Genotype refers to the genetic make-up of an organism, eg. Tt, tt or TT.

· Traits that show limited variation in their phenotypes, which are easily distinguishable. It is usually controlled by 1 or a few genes. It is not affected by the environment is known as discontinuous variation.

· Traits with the phenotypes ranging from 1 extreme to another. Ti is brought about by combined effect of many genes. It is affected by environmental conditions, eg. Height and skin colour is known as continuous variation.

· Co-dominance is a condition when both alleles express themselves in the hybrid.

· Mutation is the sudden or spontaneous change in gene structure or a chromosome, or even the chromosome number, and may be inheritable.

· Examples of mutations are albinism or sickle cell anaemia.

· Sometimes, mutation may cause a change in the chromosome number. Some people have 1 extra chromosome in the 21st pair; they suffer from Down’s syndrome.

· Nature selects those varieties that are more competitive, more resistant to diseases and better adapted to changes in the environment, to survive and reproduce their kind. The other varieties that are susceptible to disease may perish. This process is called natural selection.

	Artificial selection
	Natural selection

	Man selects the varieties of organism that suit his needs.
	Selection occurs when natural environmental conditions change.

	Varieties are produced by selective breeding
	Varieties are produced by mutation.


· Genetic engineering is the technique used to cut up DNA from an organism into small fragments containing the relevant genes, and inserting these into another organism of the same or different species. It is an effective way of selective breeding.

· A gene is a small segment of DNA, which controls the formation of a single protein or enzyme. 

· Individual genes may be cut off from the cells of one organism and inserted into the cells of another organism of the same or different species. A vector, usually s plasmid, is used to transfer the gene. The transferred gene can express itself in the genetically engineered organism.

· The gene that causes bacteria to produce insulin is acquired from a human gene, the bacterium is known as a transgenic bacterium.

· The genetically engineered bacteria multiply rapidly to form a huge population, which makes large quantities of the gene product.

· Advantages of genetic engineering are;

· Plants and animals used for breeding must be closely related or belonging to the same species. Genetic engineering. However, can insert a gene from any organism into any plant or animal.

· In selective breeding, healthy and defective genes may be transmitted together to the offspring.

· This will not happen if the genes are carefully selected before they are inserted into an organism.

· Selective breeding is a slow process and may require a large space. Genetic engineering experiments with individual cells, which can reproduce rapidly in the laboratory in a small container,

· Genetic engineering increases productivity and efficiency in the breeding or organisms. This increases profitability. 

· Risks of genetic engineering are;

· People may be allergic to transgenic foods, which they eat.

· Genes that code for an antibiotic resistance may be accidentally be incorporated into bacteria that cause diseases to humans.

· Some people may deliberately create new combination of genes, which they may use in chemical or biological warfare.

