Farm machinery
Farm mechanization is the use of machines to perform farm jobs
Advantages (benefits) of farm mechanisation
1. Leads to timeliness in farm operations eg planting, weeding and harvesting
1. It improves on efficiency of farm operations
1. It increases on the farm out put
1. It makes work easy and interesting to farmers
1. It discourages land fragmentation
1. There’s an improvement in the quality of other products
1. It facilitates easy control of pests and diseases on the farm
1. Processing of the products can be done on the farm
1. It increases on the area under cultivation
1. It is the best in areas where there’s labour scarcity
Disadvantages of farm mechanization 
1. The initial cost of purchasing the machinery is high
1. The operation of the machines requires technical skill and knowledge
1. Much land is exposed to erosion
1. It leads to loss of job opportunities (unemployment)
1. Mechanization is only possible for large scale farmers
1. It is only suitable where the landscape is flat
1. It necessitates mechanizing all the farm jobs yet it’s so difficult
1. Maintenance of the machines is very expensive
Factors hindering the adoption of mechanization in East Africa
1. Most farmers cannot afford to purchase the machines
1. Farmers lack the technical knowledge of operating the machines 
1. Spare parts for the machines are not readily available
1. East Africa farm land is fragmented and not suitable for mechanization
1. Fuel for machines is very expensive for farmers
1. The machines are unsuitable for East Africa climate
1. The hilly topography for most East Africa regions is unfavorable for mechanization
1. There’s lack of demonstration centers for use of the machines
1. The thick vegetation hinders the use of machines especially the ploughs
Examples of machines used on the farm include: Tractors, motorized sprayers, mowers, milking machines, incubators, water pumps, chain saws, planters, weeders etc
Precautions taken when handling farm machines
1. Operation of all machines should be in accordance with manufacturer’s instruction in the manual.
1. The right machine should be used for the specified piece of work eg harrows and planters shouldn’t be used for primary tillage
1. Machines should be well serviced and oiled by work
1. All repairs should be done by qualified experienced personnel
1. Motorized machines shouldn’t be operated by children below 18years
1. Avoid working for very long hours as fatigue can result in loss of sense leading to accident
1. Avoid taking alcohol or narcotics when operating machines
1. Avoid putting on torn clothes, those with turn ups and loose clothing as these can be entangled in the moving parts
1. Engines for all motorized machines should be switched off when not in use
1. Children should be in a distance of 60cm away from motorized machines like tractors when in operations
1. All machines should be kept in special places such as garage or machine stores.
SOURCES OF FARM POWER
These include
1. Human laborers
1. Animals
1. Wind 
1. Electricity
1. Engines
1. Solar energy
PRIMARY TILLAGE IMPLEMENTS
These include disc ploughs, mould board (ox – ploughs) chisel ploughs, rotavators and sub soilers. The commonest are disc ploughs and mould board ploughs.
THE DISC PLOUGH
Components of the disc plough
Diagram
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1. The main beam – it provides support for all other parts. It also adds weight for better penetration of the plough
1. Disc hanger (standard) – it supports the disc blade to the main beam. It’s also used to adjust the disc angle
1. Scraper – it cleans off sticky soil from the disc blade. It also helps in turning the furrow slice
1. The disc blade – these are used to cut, turn and invert furrow slices
1. Shank – it supports the scraper to the main beam
1. Furrow wheel – it controls the depth of ploughing. It also stabilized the plough during cultivation
1. Hub/roller bearing – it facilitates rotary motion of the disc blade
1. Top link bracket – this and the cross shaft are used to mount the plough to the tractor
1. Furrow wheel spindle – it has 3 points used in setting the depth of the plough
Advantages of using a disc plough
1. Due to its rolling, it ridges over obstructions such as slumps and stones without damage
1. It can be used in dry and hard areas which are too difficult for the mould board plough
1. It works well in both light and heavy sticky soils
1. It has a comparatively lower maintenance cost 
1. It can be used when deep ploughing is required
1. It can be used in marshy water logged areas
1. It covers a bigger acreage in a short period of time
1. The disc plough cannot be easily damaged
Disadvantages of using a disc plough
1. The soil conversion is poor. The plough doesn’t burry trash well
1. It requires more skill to operate compared with the M.B.P
1. The initial cost of its purchase is very high
1. It leaver the field in a very rough state
1. It is heavier and requires more power to pull
Adjustments done on a disc plough
1. The cutting angle – it can be adjusted 350 – 500. It is done by pivoting the beam or disc hanger.
1. Ploughing depth – done by adjusting the height of the depth wheel or adjusting the hydraulic system
Care and maintenance of the disc plough
1. Lubricate the bearings regularly as instructed in the manufacturers manure
1. Regularly check and tighten loose bolts and units
1. Clean the disc blades every after work
1. Repair or replace broken parts
1. Disc blades should be oiled or greased during resting season
THE OX – MOULD – BOARD PLOUGH
Its an ox – drawn implement
Components of the mould board plough
Diagram
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1. Main beam – it is where all other parts are attached
1. Hake – it is a screw used for adjustment of depth rod
1. Depth rod – it adjusts the depth and width of ploughing
1. Depth wheel (land wheel) – it regulates the depth of ploughing and also encourages easy movement during cultivation
1. Frog – it provides attachment for mould board, land slide and share
1. Share – it cuts furrow slice and passes it to the mould board
1. Mould board – for inverting furrow slice and covering the vegetative materials
1. Land side – presses against the furrow wall, separating the un ploughed land. It also stabilizes the plough
1. Pitch (down suction) – determines the ploughing angle and facilitates adequate penetration of the plough
1. U – bolt – provides support for the draft rod to the main beam
1. Draft rod (draw bar) – its where the chain is attached when the implement is drawn (pulled)
Advantages of using the ox mould board plough
1. It completely turns the furrow slice thus covering the surface vegetation properly
1. It provides a relatively good and clean seed bed
1. It operates at a uniform depth if required
1. It can work well in a rugged terrain, which is not possible with a disc plough
1. The initial cost of purchase is quite low
1. Its operation does not need high technical skill
1. Its quite easier to repair
Disadvantages of the ox mould board plough
1. It can easily be damaged by obstacles like stones, stump etc
1. It may encourage hard pan formation
1. It cannot work in dry hard areas
1. It has a higher maintenance cost than the disc plough
1. Much more effort is required in pulling
Care and maintenance of the mould board plough
1. Sharpen and tighten the shares before going to the field
1. Lubricate all the moving parts such as the bearings of the land wheel
1. Clean up the implement after every work by removing sticky soils
1. All damaged parts should be replaced as soon as they are identified
Factors that can lead to success of ox – cultivation in some parts like Eastern Uganda
1. There are large herds of cattle in these areas
1. There’s plenty of land for pasture grazing
1. The soils are sandy and thus light for the animals to draw the plough without difficulty
1. The vegetation is composed of short grass and light bushes which can be easily ploughed
1. Eastern Uganda is relatively flat so animals don’t get strained like when they are ploughing up hill
1. Ox – implements have locally been developed to suit effective operation by animals
1. The maintenance cost of the animals and the implements is affordable compared to that of a tractor.
Limitations of ox – cultivation
1. Cattle rustling has had a great impact on these parts of Uganda
1. Oxen usually get tired when over worked so they have a short working period
1. The efficiency of their work is determined by their health state
1. They are slow in cultivation and usually cover a small acreage of land
1. Ox cultivation is only limited to land preparation and seeding. They can’t carry out spraying and harvesting
1. It’s only possible where there’s plenty of land and pasture for cattle grazing
FARM TRACTORS
Uses of tractors
1. Used in field operation such as cultivation, planting and spraying
1. Used in transportation of farm produce
1. They are used to run grinding nulls and lawn mowers and water pumps.


FARM TRACTORS 
USES OF TRACTORS 
1. Used in field operations such as cultivation, planting and spraying.
2. Used in transportation of farm produce.
3. They are used to run grinding mills and lawn mowers and water pumps.
THE PARTS THAT TRANSMIT POWER IN A TRACTOR
1. The propeller shaft.  It connects the gear to the differential making the tractor to move.

2. The P.T.O (power takes off) shaft.  It is located at the back and rotates at the same revolution with crank shaft.  It can be used in driving machines like mowers.

3. The hydraulic system.  It has a hydraulic shaft and is attached to the 3 points linkage.  It is used in lifting implements.

4. Draw bar.  It is used in trailing tractor drawn implements e.g. ploughs and trailers.
PARTS ON THE TRACTOR TO BE CHECKED BEFORE GOING FOR WORK
a. Fuel:  The tank should be filled with fuel before days work.
b. Engine oil:  Oil level should be checked with a dip stick.  It should be changed weekly.
c. Battery: The level of electrolyte should be topped with clean distilled water if it is too low.
d. Radiator:  It should be filled with clean water.
e. Air cleaner:  Pre-cleaner should be cleaned.  The dirty oil should be removed and replaced with clean oil.
f. Nuts and bolts:  These should be tightened well if they are loose.
g. Fan belt:  It should be checked and adjusted to the right tension.
h. Tyre pressure:  It should be pumped up if it is low.
i. Gear box and differential oil.  It should be checked and added when servicing.
IMPORTANCE OF THE ABOVE CHECKS
a. It avoids loss of nuts and bolts plus pins that could be loose.
b. It avoids time wastage when a fault is discovered during operation.
c. It avoids accidents to the personnel.
d. It puts the tractor in an efficient operative condition.
e. It prevents unnecessary tear and wear on the tractor.
FARM ENGINES
Engines are commonly found on tractors, grinding mills and water pumps.  They are all classified as internal combustion engines (I.C.Es) because their principle of power production is based on fuel combustion inside cylinder chambers.
MAJOR PARTS OF AN INTERNAL COMBUSTION ENGINE
1. Cylinder.   It’s an air- tight chamber in which combustion of fuel-air mixture takes place.

2. Cylinder head.  It seals the top of the cylinder, houses values, spark plugs, diesel injectors etc.

3. Engine block.  It’s the main housing for cylinders.   It provides passage for cooling materials.

4. Piston.  It moves up and down in the cylinder chamber and compresses air-fuel mixture.
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5. Piston rings:

i.	Compression rings.  These assist in retention of compression done by the piston
ii.	Oil rings.  They help in oil retention and reduction of heat consumption.

6. Gudgeon pin.  It provides attachment of the piston rod to the piston.

7. Connecting rod.  It connects the piston to crank shaft and also transmits the rotary motion of the piston to crank shaft.

8. Crank shaft.  It rotates and keeps the piston moving up and down.  It functionally transmits power from the engine to all other moving parts such as thy wheel, water pumps etc.

9. Cam shaft.  It’s a shaft fitted with cams to operate opening and closure of the values.

10. Values.  These allow entry and exit of fuel and products of combustion respectively.

11.  Crank case.  It accommodates the crank shaft.  It is sealed at the bottom by the sump.  This acts as a reservior for lubricating oil in the engine.

12. Fly wheel.  It’s a heavy wheel connected to the crank shaft.  It stores momentum between strokes smoother movement of crank shaft and transmits power to the clutch.

13. Gasket.  It’s an asbestos sheet between cylinder head and engine block which forms an air tight seal for cylinders.

TERMINOLOGIES ASSOCIATED WITH ENGINE OPERATION
1. Top dead centre (T.D.C).  It’s the maximum points reached by the piston on its upward movement in the cylinder. 

2. Bottom dead centre (B.D.C).  It’s the minimum point reached by the piston on its downward movement in the cylinder.

3. Stroke.  It’s the movement of the piston from T.D.C to B.D.C or vice vasa.



4. Firing order.  It’s the order of sequence in which ignition is experienced in the cylinders.

Examples

· 3 cylinder engine – its 1, 2, 3
· 4 cylinder engine – its 1, 3, 4, 2 or 1, 3, 2, 4
· 6 cylinder engine – its 1, 5, 3, 6, 24 or 1, 4, 2, 6, 35

5.  Compression ratio.  It’s the ratio of volume of cylinder at B.D.C to that at T.D.C.

6. Air-fuel ratio.  It’s the ratio of volume of air to volume of fuel combined.
Differences between petrol and diesel engines
	Petrol (S.1) Engines
	Diesel (C.1 engines 

	i.
	Uses petrol as fuel.
	Uses diesel as fuel.

	ii.
	Fuel is ignited by an electric spark.
	Fuel is ignited by compression.

	iii.
	It has a carburetor.
	It has no carburetor.

	iv.
	 Has a low compression ratio (8:1).
	Has a high compression ratio (16:1).

	v.
	Produces less smoke.
	Produces more smoke.

	vi.
	Quite cheap to purchase.
	Very expensive to purchase.

	vii.
	Uses more fuel per unit area.
	Uses less fuel per unit area.

	viii.
	At induction, both air and fuel enter cylinder for compression.
	Only air enters cylinder for compression.

	ix.
	Light in weight and produces less power.
	Heavy in weight and produces more power

	x
	Has a spark plug
	Has no spark plug




The 4 – stroke cycle of petrol engine
In bigger petrol and diesel engines, the 4 events of inlet (induction), compression, ignition (power) and exhaust occur in 4 different strokes.
Induction (inlet) stroke
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As the piston moves downward exhaust valve closes and inlet valve opens.  The fuel – air mixture is admitted into the cylinder through the open inlet valve.  The stroke ends when the piston reaches the B.D.C.
Compression Stroke
[bookmark: _GoBack][image: ]
As piston moves upward, both valves are closed.  The fuel mixture entrapped in the cylinder is compressed and its temperature raised.











Ignition (power) stroke
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The spark plug provides a spark that ignites the hot compressed mixture.  The explosion and expansion of the burnt gases force the piston downward.
Exhaust stroke
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The piston moves upward and exhaust value opens to expel the burnt gases.
The 4 – stroke cycle in a diesel engine
1. Induction.  Only air is drawn into the cylinder.

2. Compression stroke.  Only air is compressed in the cylinder to a very high temperature.

3. Ignition power stroke.  Sprays of diesel are injected into the hot compressed air and the resultant explosion and expansion of the gases force the piston downward.

4. Exhaust stroke.  Exhaust valve opens and burn gases are expelled.

MAJOR SYSTEMS IN TRACTOR ENGINES
The fuel system
It functionally helps to purify and deliver fuel from the tank to the cylinders.
COMPONENTS OF THE FUEL SYSTEM (DIESEL ENGINE)
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1. Fuel (diesel) tank.  It stores fuel and protects from contamination.

2. Sediment bowl.  It removes large particles and other similar impurities from the fuel.


3. Lift pump.  This continuously pumps the fuel and eliminates any air bubbles in the system.

4. Fuel injectors.  These introduce the fuel into cylinders as a fine spray.

5. Fuel filter.  It removes all solid impurities from the fuel by straining it.

6. Injector pump.  It subjects the fuel to very high pressure.  It also atomizes the fuel and sends it to the cylinders through the injectors.

The fuel system of a petrol engines
Fuel flows from the tank through sediment bowl, fuel pump, fuel filters then it comes to the carburetor.  The carburetor functionally helps in mixing petrol and air in the right proportion before sending the mixture to the cylinders.
COMPONENTS OF THE CARBURETOR 
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Action of the carburetor 
Fuel from the tank reaches the carburetor and goes into the float chamber.  The chamber contains a valve which maintains a constant fuel level.  When the fuel is full, the float valve closes and cuts off the fuel supply till the level goes down, then the supply is resumed.
From the float chamber, fuel is delivered by a jet discharge tube to a narrow passage called the venturi.  At the venturi, the fuel emerges at high pressure and is mixed with clean air from the air cleaner to form a fuel-air mixture ratio of 1:15.  The mixture (in vapour form) is then sent to the cylinder through the inlet value.
NB.
As the mixture leaves the venturi, it passes through the throttle value (accelerator), whose function is to regulate the amount of fuel-air mixture entering the engine.  By regulating this, the throttle valve therefore controls the running speed of the engine.
MAINTENANCE OF THE FUEL SYSTEM
· Fuel tank.  This should be kept clean and full of clean fuel.
· Sediment bowl.  It should be cleaned as often as possible.
· Lift pump should be well lubricated and pipe connections tightened.
· Fuel filter.  Element should be replaced whenever necessary.
· Injector pump.  It’s found only on diesel engines.  It should be kept clean and pipe connections tight.
· Carburetor.  For only petrol engines, it should be regularly cleaned the nuts and screws should be kept tight.
The air cleaner
Two types of air cleaner namely:-
a. The wet (oil bath) air cleaner.
b. The dry element air cleaner.
Structure and parts of the oil bath air cleaner.
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Air from the atmosphere enters the pre-cleaner through the inlet louvers.  Here it is rapidly swirled, throwing out the large dust and grit particles through slots on top of the pre-cleaner.
The air then follows in the central pipe carrying the lighter material, down to the oil bath.  Most of this material gets entrapped in the oil.
As it reverses its direction, the air passes through the filter element (wire mesh) which is wetted with oil film.  This is where the remaining tiny dust particles are stuck.  The air then leaves the cleaner to the engine when it is completely clean.
The dry air cleaner
This has got a disposable element.  As air passes through the element, all dusts and grit particles are entrapped leaving clean and dust free.
MAINTENANCE OF THE AIR CLEANER 
a. The oil bath should be checked weekly and refilled with oil to the recommendable mark.

b. The filter element should be frequently cleaned with paraffin and after drying it, should be dipped in clean oil to cause formation of the film.

c. The filter element should always be replaced with a new one, once it becomes old and inefficient.

d. The injection slots on top of the pre-cleaner should be cleaned of any particles stuck there in.

e. If the machine is working in very daily conditions, the oil bath should be checked daily.

THE COOLING SYSTEM
It functionally helps in cooling the engines
Effects of heat in the engine
1. It leads to expansion and distortion of shape of the engine parts.  This may lead to gas leakage loss of power or even cracking of cylinders.

2. It leads to high fuel consumption.

3. It can causes pre-ignition i.e. overheating of engine parts which ignites the fuel mixture before production of the spark.

4. It leads to dilution and contamination of oil.

TYPES OF COOLING SYSTEM
a. Air cooled system

It’s usually found on small machinery such as lawn mowers, chain saws and land masters.
Characteristics of air cooled system
i.	They are light in weight
ii.	They are simple in construction and have got pins.
iii.	Usually get hot quickly and cooling is not efficient.
b. Water cooled system
It uses water as the coolant 
Advantages of water as a coolant 
i.	It has a very high specific heat capacity i.e. requires a lot of heat for its temperature to change considerably.

ii.	It has very low viscosity and therefore circulates freely.
iii.	It has a wide temperature range in liquid state.
iv.	It can readily and cheaply be obtained.

COMPONENTS OF THE WATER COOLED SYSTEM
The major components include radiator, water, hoses, water pump, thermostat and the fanning system.
Diagram 
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DESCRIPTION
· Cool water is pumped from the bottom of the radiator by the water pumps/ impeller
· The cool water enter the water jackets in the engine block.
· It absorbs the heat from the engine hence cooling the engine.
· The heated water rises up and is forced through the top hose to the radiator.
· The water then moves from the top part of the radiator downwards.
· As it moves the radiator fins remove the heat from the water with the help of circulating air created by a fan.
· As the water the bottom of the radiator it is cool and again flows through the hose into the engine.
· The thermostat regulates the temperature in the engine at 80 – 90c
· The fan draws in air, which removes the heat from radiator fins.
· Drain tap is used to remove water from the radiator when it becomes dirty.
· Filler cap is removed when filling in water and topping up the level of water.
· The temperature gauge indicates the temperature of water in the engine.
· Overflow pipe relieves pressure build up in the system. 

MAINTENANCE OF THE WATER COOLING SYSTEM  
1. The radiator should always be filled with clean soft water.
2. The fan belt should be adjusted to the correct tension for efficiency.
3. Any leakage in the system should be repaired.
4. The radiator should be frequently cleaned as instructed in the manual.
5. Radiator fins should be well cleaned of any dirt.
6. The water pump should be lubricated weekly with grease.
LUBRICATION IN FARM MACHINERY
Lubricants  
A lubricant is a substance that reduces friction between two moving surfaces in machinery.  Examples of lubricants are oil and grease.
GENERAL FUNCTIONS OF LUBRICANTS IN FARM MACHINERY
a. They reduce friction between the moving parts.
b. Oil helps in cooling down moving surfaces.
c. Lubricants reduce unnecessary tear and wear of moving parts.
d. They act as sealing agents between the piston and cylinder walls hence retaining compression.
e. Lubricants act as flushing agents i.e. they wash cylinder surfaces and protect them from corrosion.
f. Lubricants prevent rusting of metal surfaces.
g. Oil helps to absorb or reduce noise in the engine.
h. Lubricants act as shock absorbers i.e. they absorb shocks that would occur on the bearings.
QUALITIES OF A GOOD LUBRICANT
a. It should have a reasonable viscosity.  It should not flow freely and rapidly at room temperature.

b. It should have a high flash point i.e. should not easily ignite and burn at high engine temperatures.
c. It should have a high film strength i.e. should be able to resist pressure.
d. It should have a high relative density.
e. It should be smooth and slippery i.e. oily.
f. It should have a good body thus it should be thick enough.
Oil contaminants 
These are impurities that tend to mix with oil and reduce its lubrication efficiency.   They include:
· Moisture 
· Dust and grit
· Metallic particles
· Soot and carbon deposits 
· Acids 
MAJOR PARTS OF THE TRACTOR LUBRICATION SYSTEM.
a. Oil pump.  This pumps the oil and maintains it at the required pressure through the engine.

b. Oil filters.  These remove solid impurities and clean up the oil before it gets to the engine.

c. The sump.  It acts a reservoir for oil; it also collects the oil after it has circulated through the engine.

d. Oil ways (Galleries).  These are holes drilled in the cylinder block, crankshaft and cylinder head to deliver oil at the required pressure to all bearings.

TYPES OF LUBRICATION SYSTEMS
a. Splash feed lubrication system.
b. Oil-mixed lubrication system.
c. Forced feed lubrication system.
MAINTENANCE OF THE LUBRICATION SYSTEM
1. Engine oil should be checked with a dip stick and refilled if necessary.
2. Oil should always be changed according to the manufacturers’ manual.
3. Use only the correct and recommended type of oil.
4. Oil filters should always be replaced along with oil.
5. Contaminated oil should never be used.
6. Seal off any leakages from the system.
7. Oil should be always drained when it’s still hot to avoid chances of sticking on the walls of the engine block.
THE ELECTRICAL SYSTEM
Functions of the electrical system
a. To provide a spark in petrol engines to ignite the fuel-air mixture.
b. Provides power for lighting head lamps etc.
c. Provides power to operate the horn and wipers.
d. It lights and operates various gauges on the dash board.

The electrical system consists of four (4) circuits namely:-
a. Ignition circuit
b. Starter motor circuit
c. Generator circuit
d. Lighting circuit
All these depend on the battery for operation
a. Ignition circuit
Components 
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Functions of the parts
i. Battery.  It supplies the initial electric current to the ignition coil.
ii.	Ignition coil.  This steps up the low voltage (12V) supplied by the battery to high voltage (10,000) required by spark plugs.
iii.	Spark plugs.  It provides an air gap across which the current passes to cause a spark that is used to ignite the air-fuel mixture in the cylinder.
Parts of the spark plug
[image: ]
iv.	Switch.  It completes circuit connection to the battery.
v.	Distributor.  Found on engines with more than one cylinder.  It distributes electric circuit to the spark plugs.
vi.	Contact breaker points.  These break the primary circuit and as a result the current drops and a high voltage is produced in the secondary winding.
vii.	 Condenser.  It cuts down current in primary winding hence reducing sparking at contact break points.
b. Dynamo (generator circuit) 
It largely consists of the dynamo or generator.  It generates electricity for recharging the battery.

c. Starter motor circuit
It consists of the starter motor whose prime function is to start the engine by turning the fly wheel mechanically.

d. Voltage control box (cut out)
It adjusts the change from generator to battery and disconnects when the engine is stopped.
How electric power is used in starting the engine.
When the switch is turned on, current flows from the battery through the primary circuit to ignition coil.  Here electromagnetic induction occurs and a very high voltage is created as current flows through the secondary circuit.  This voltage is then distributed to the spark plug of the cylinder at compression and the air-fuel mixture is ignited.  This forces the piston downwards and sets the engine running subsequently.
MAINTENANCE OF THE ELECTRICAL SYSTEM OF A TRACTOR
a. Battery

i.	The level of electrolyte should be checked and topped up with distilled water if 
	necessary.

ii.	Keep the casing and terminals of the battery clean and dry.
iii.	Ensure that the battery is firmly fixed in its box to prevent spillage and damage  
      due to engine vibrations.
iv.	Frequently check the specific gravity of electrolyte using a hydrometer and add 
	more sulphuric acid if the specific gravity (S.G) is below 1:25.
v.	The terminals should be correctly connected.
vi.	The battery should always be fully charged when it’s in use.
vii.	 If it is not to be in use for a long time, the battery should be emptied and rested 
	upside down on a piece of wood.
	
b. Spark plugs
i.	Gap should be kept clean and free of soot.
ii.	Gap should be adjusted to the appropriate width.
iii.	New plugs should be fitted in case of malfunction.

c. Connecting wires
i.	Ensure that they are firm, rightly connected and properly insulated.
ii.	All cracked old wires should be replaced.
TRANSMISSION SYSTEM
It transfers power from the engine to the wheels.
Components of the transmission system
1. Clutch assembly
2. Gear box
3. Differential 
Functions of the clutch assembly
a. It connects and disconnects the drive shaft with the engine.
b. It helps the vehicle to take off gradually and smoothly.
c. It helps to provide power from engine to P.T.O shaft.
Functions of the gear box
a. It helps the driver to achieve forward or reverse motion by selection of respective gears.

b. It facilitates easy application of engine power in performance of external work.

c. It enables the driver to stop the movement of the vehicle without stopping the engine.  This can be done by selection of the neutral gear.

d. It facilitates adjustment of the drive speed by selection of different gears.
Functions of the differential 
a. It changes rotation of the drive shaft to right angles such that power is transmitted to the rear wheels.

b. It adjusts the speed of drive such that the operator operates at a lower speed than that of engine.

c. It enables each of the rear wheels to travel (independently) faster or slower than the other, a benefit when turning around corners.

THE WHEELS
These have got tyres for grip.  They functionally provide forward or back ward propulsion of the vehicle.
METHODS OF INCREASING TRACTION OR GRIP
1. Reducing tyre pressure.  This increases the surface area of contact on the ground.
2. Addition of weights e.g. at front or rear.  It increases stability and provides more grip.

3. Increasing the number of rear tyres; it possible, particularly on rear excess.  It serves to increase area of contact on the ground.


4. Using metallic wheels.  These are more stable but are not recommended on public roads.

5. Ballasting the tyres.  Water can be added to the inner tubes.

CAUSES OF FAULTS IN AN ENGINE
1. When an engine stop suddenly
· No fuel
· Fuel blockage 
· Faulty ignition coil
· Too much load on the engine
· Overheating of an engine.
· Disconnection of battery terminals.
· Faulty spark plugs.
· Low level of an engine oil.
2. Engine over heating.
· Low water in the radiator.
· Loose/ worn out radiator cap
· Leaking hose pipe
· Faulty water pump
· Faulty thermostat
· Blocked radiator tubes
· Dirty water in the radiator
· Low level of engine oil in the pump
· Over speeding
· Excessive load
· Dirty or old engine oil
AGRICULTURE ECONOMICS AND FARM MANAGEMENT
Economics deals with management and utilization of scarce resources such as land, labour and capital to achieve production.
PRINCIPLES OF ECONOMICS
a. Scarcity.  Economic scarcity means that resources are limited in supply relative to their demand.  This means that there is no time that man has enough resources to satisfy all his wants.

b. Choice and preference.  The farmer has to make choice of investment among the many alternatives.  He also has got to satisfy the most pressing needs first.

c. Opportunity cost.  In choosing one thing the farmer forgoes the value of the alternative to his choice.  The value of the alternative given up in economic is called the opportunity cost.
For example, if the farmer decides to use a piece of land for goat rearing instead of maize planting, then the opportunity cost of rearing goats on that land is the value of growing maize.
Opportunity cost can be zero i.e. when there is no other choice at all.  This also applies when a commodity is free or unlimited in supply e.g. opportunity cost of breathing oxygen is zero.
FACTORS OF PRODUCTION
These include land, capital, labour and management (entrepreneurship) 
a. Land.  It’s provided by nature and has soil, vegetation, water and minerals.  Soil is the basis of production in agriculture.

b. Labour.  It refers to both physical and mental human effort in production.  It can be skilled or unskilled.  The amount of work and the efficiency with which it’s done determines the quality of labour.

c. Capital.  It refers to all assets in production of goods or provision of services.  It is grouped into:-
i.	Fixed/durable capital.  These are assets that do not diminish with production but are all affected by depreciation.  Examples include farm include farm implements, machinery, farm buildings, roads and fences.
ii.	Working capital.  These are items that diminish or get used up during production processes.  Examples include fertilizers, fuel, seeds, feed stuffs and all agriculture chemicals.
iii.	Liquid capital. This includes money in cash, bank deposits, shares in financial institutions etc. 
d. Management (entrepreneurship).  It’s the risk and initiative taken by an individual called a manager or with a managing group.  The entrepreneur is always involved with the following.

· Decision making and implementation.
· Risk bearing (responsibility of profit and loss)
· Planning, organizing, leading and adjustment of the production process.


PRODUCTION FUNCTION (PROCESS)
This explains the physical relationship between inputs (resources) and out puts (products).  It indicates how the quantity of a particular product varies with a particular resource.  Two relationships can be identified.
a. An increase in input (e.g. fertilizer) can result in an increase in output, say yield in maize.

b. Equal increase in input does not give equal increase in the yield of a product (output).
Decisions taken before farmers engage in production.
· What to produce.
· How much to produce.
· How to produce.
· How and when to sell.
The law of diminishing returns
It states that if successive units of a variable input are added to a fixed factor while other resources are held constant the output of the product increases but a point is reached when additional units of inputs results in smaller and smaller increase in output.
Explanation 
If a farmer adds an input such as a fertilizer to a tomato field, there will be an increase in tomato yield but a point is reached when any more addition of fertilizers results in less and less increase in tomato yield.
1. Labourers in field
Addition of labourers in the field will increase the efficiency and precision of cultivation.  Involvement of too many labourers will however, result in overcrowding, confusion, misunderstanding and perhaps accidents amongst them and so number or very little cultivation will be done.

2. Over stocking 
An increase in number of animals grazing on pasture will lead to an increase in milk yield over stocking will however lead to lack of enough pasture, disease infestation, parasitic build up and thus very little or no milk yield.

Graphical illustration of the law
The table below shows amount of input (x) and corresponding output (y).
	Inputs/units (x)
	Output/units (y)
	M/P = DY/DX
	AP Y/X

	0
	0
	0
	0

	2
	10
	5
	5

	4
	22
	6
	5.50

	6
	36
	7
	6.00

	8
	52
	8
	6.50

	10
	64
	6
	6.40

	12
	74
	5
	6.20

	14
	82
	4
	5.85

	16
	88
	3
	5.50

	18
	91
	1.5
	5.05

	20
	92
	0.5
	4.60

	22
	92
	0
	4.18

	24
	91
	-0.5
	3.78

	26
	88
	-1.5
	3.38

	28
	84
	-2
	3.00



When output is plotted against input the resultant graph appears as shown below
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Explanation of the graph

Region I (RI – Increasing returns)
For every unit of input added, there is a bigger proportion of output i.e. output increases at an increasing rate.
Farmers operating in this region realize a lot of profit for every successive unit of investment thus there is an underutilization of resources.
Region II (Decreasing returns)
The total product increases but at a decreasing rate.  Each unit of input added produces less output than the previous unit.  At point P is however reached when no addition output is realized by any more input.
It is in region II that the profits are maximally utilized.  Farmers are therefore advised to operate within this region for maximum productivity.
NB.
A farmer is advised to stop adding any unit of input after point P because the yields will be negative.
Region III (Negative returns)
 Beyond P the total physical output decreases irrespective of the input added.  No farmer should therefore operate in this region because it’s for only losses.
NB.
Points 1 is called the point of diminishing marginal returns or point of inflection.  After 1 the output starts increasing at a rising rate.
Relationship between total product, marginal product and average product.
a. Total product (T.P).  It is the total physical output produced for every unit of input invested.

b. Marginal product (MP).  It is the change in output produced by a change in input.
Numerically,  

c. Average product (AP).   It’s the total product divided by the total quantity of input used.
Numerically 
Thus, if graphs of T.P, MP and AP are plotted on same axes of output and input, they appear as shown below.    
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Exercise 
1. Students should calculate MP and AP (e.g. complete table).
2. Students should practically draw graphs from table data. 
COSTS IN AGRICULTURE PRODUCTION
a. Implicit costs.  These are costs met but very difficult to quantify and recognize by the farmer.  They include his own intellectual investment, family, labour etc.

b. Variable costs.  These are costs which vary or change with production.  The higher the output, the higher the variable costs.  Examples include casual labour, cost of fuel, oil, fertilizers, drugs, seeds, feed stuffs and repairs.

c. Fixed costs.  These are costs that do not vary with change in output.  Whether there is production or not, the farmer has got to meet them.  Examples include depreciation of buildings and machinery, rent for buildings and land, permanent labour, interest on loans and insurance charges.

d. Total costs.  It is the sum of variable costs and fixed costs i.e. T.C = V.C + F.C.

RISKS AND UNCERTAINTIES
A risk can be defined as a bad happening contrary to the expected outcome.  An uncertainty can be described as the imperfect knowledge of the future outcome.
Differences between risks and uncertainties
a. Risks are always based on past experiences while uncertainties are not 
b. Risks can be estimated while uncertainties can’t be estimated in magnitude.
c. Risks can be predicted, uncertainties cannot be predicted.
d. Risks are quite easier to guard against, while uncertainties are very difficult to guard against.
e. Effects of uncertainties are always more adverse and more diverstating than effects of risks.
Examples of risks 
Weather changes, fire outbreak, theft, accidents to employees and employers, poor crop produce or yield, ill-health of the farmer and the workers.
Examples of uncertainties 
a. Price fluctuation 
b. Change in demand
c. Technological changes
d. Transport unreliability
e. Change in government policy
f. Breach of contract
g. Scarcity of labour
h. Change in workers mind
GUARDING AGAINST RISKS AND UNCERTAINTIES 
1. Insurance.  Crops and animals can be insured with insurance companies against theft, fire and other natural hazards.

2. Production on contract.  An agreement is made on the price of the products before they are produced.

3. Flexibility.  Farm structures can be constructed in such a way that they are multipurpose and can be easily used for any enterprise that proves viable.

4. Diversification.  It involves production of many products on the farm such that failure of one does not lead to big loss.

5. Liquidity.  It is the ease with which farm assets such as buildings and products can be converted into cash.  The farmer can decide to get cash from the poor or non-performing assets/enterprises.

6. Selection of most viable enterprise.  Farmers can concentrate on the enterprises whose market is stable and brings quick returns.

7. Government policy/support.  Government can help in price stabilization and can also come in and loan farmers in the event of unforeseen eventuality. 

8. Building owners equity.  The farmer should always apportion little investment in enterprises to avoid humiliating losses.

9. Ensuring employment.  Government should provide employment to citizens, so as to stabilize their income and therefore, the prices of agriculture products.

10.  Irrigation 
Choice and combination of farm enterprises 
a. Input combination 
The farmer has got to make choice of a combination of inputs for maximum output.
Examples of input combination 
i. Diminishing rate of substitution 
In production, if one input is used to substitute the other, the effect of this input will keep diminishing with continued use.  
For example, a farmer can increase production of maize crop by using 2ha of land and 2bags of fertilizers similarly he can also increase the production by using one ha but applying 2bags of fertilizers.  This gives high yield but the yield diminishes as he continues to use the fertilizers.  So he substitutes fertilizer for land at admonishing rate.
ii. Varying rate substitution 
A farmer can decide to mix forage and concentrates for increased milk production.  The ingredients are in varying proportions.  By trying several different proportions, he can determine which one is cheapest for highest milk yield.
b. Output combinations 
An alternative for profit maximization is the choice of the products or product combination.  Instead of input combination.
i.	competitive products
Crops and livestock using the same land are competitive products.  If the farmers increase acreage for crop production, then he reduces grazing land for livestock and so he has to reduce on size of the herd.
Both the products are thus competing for the same resources e.g land
ii.  	Joint products.  These result from a single production process on the farm.  Examples 
-	Poultry layers can produce eggs and they are sold off as off-layers to provide meat.
-	Beef animals are slaughtered to provide meat and are flayed to provide hides and skins.
ii.	Complementary products.  When legumes are planted with grass, the yield of the whole pasture will increase because legumes provide nitrates that can be taken up by the grass.  
These are complementary products because they need each other to increase the yield.  However, this relationship is always short lived.
iii. Supplementary products.  Keeping a few chicken on a diary farm or crop farm, means that neither of the products is affecting the output of the other.  But if the number of chicken increases the products become competitive because they start having demands on the same resource.
Choosing optimum product combination
1. For competing products, it is most advisable to produce only one of them.
2. Joint products are best for profit maximization.
3. Complementary and supplementary products are also good for production before they become competitive. 
Assignment 
a. Differentiate between specialization and diversification.
b. Enumerate advantages and disadvantages of 
i.	specialization 
ii.	diversification, as applied to agriculture production.
AGRICULTURAL MARKETING 
Marketing refers to the processes involved after production to the state of the product gets to the consumer.
MARKETING FUNCTIONS (PROCESSES) 
a. Processing.  It involves changing the farm of the product or merely improving it e.g. milk pasteurization, change of butter to yoghurt, grinding maize grains, sorting out cotton etic.  It improves on quality and life of the product.

b. Grading.  It involves grouping the products in relation to quality.  It can be done according to colour, flavour, shape, ripeness etc.  It facilitates easy distribution and pricing of the products.

c. Standardisation.  Products are improved to achieve minimum quality specifications, so as to build confidence of consumers in the products.

d. Packaging.  It refers to putting the products in containers to facilitate easy handling, containers can be boxes, sacks, bags etc. 
Benefits of packaging 
	i.	It reduces bulk
	ii.	It makes handling easy.
	iii.	avoids contamination of the products
iv. facilitates quality identification 
v. helps in easy advertisement 
vi. facilitates self-service retailing 

e. Transport.  It involves delivery of products from place of production to consumers.

f. Storage.  Products can be stoked due to price drops, weather, conditions etc. before they are sold. 

g. Advertisement.  Consumers should be informed of where and how to obtain the products, this is done through advertisement.

h. Risk bearing.  It is usually done through insuring against risks of theft, spoilage, fire etc. during marketing of the products.

i. Financing.  All marketing processes must be financed before the product gets to the consumer.
	
j. Research.  Producers have got to research on the techniques of improving on the marketing of the produce.

Problems of marketing agricultural products

The problems that make marketing of agricultural products difficult stem from the characteristics of the products themselves mainly. Some of the characteristics are; bulkiness, persishability, seasonality, seasonality, gestation period, synthetic substitutes, elasticity of demand and quality.

[bookmark: page31]Other problems are price fluctuation, government policy, storage, insecurity, transport, lack of

processing facilitities and lack of market information. These are explained in below.

1. Bulkiness; most agricultural products have low value compared to their weight. Most products have a high percentage of wastes which makes transportation and storage difficult. 

2. Perishability; most agricultural products cannot keep fresh for a long time. This is so because they have a high percentage of water when fresh they easily go bad e.g. milk, vegetables. Farmers end up selling their perishable products at relatively low prices. 

3. Seasonality; products are seasonal in nature i.e plenty in particular season and scarce in another or plenty after harvest and scarce between planting and harvesting. There is no constant supply which leads to price fluctuation. The prices also tend to fluctuate with the season. 

4. Long gestation period; some crops take long between planting and harvesting especially perennials. It becomes difficult to adjust output depending on market demands. 

5. Poor quality products; some products are often of mixed quality, damage from pests and weather, handling while harvesting among others lead to low market demand. Most often the prices offered is low. 

6. Competition from synthetic substitutes; synthetic materials have been produced which have a relatively high demand. Cotton and rubber are some of the agricultural crops having rayon, nylon and plastics as substitutes. 

7. Limited elasticity of demand; inelastic demand for most agricultural products as they are foods, consumption remains the same even when the price falls. 

8. Price fluctuation; prices for agricultural products keep changing from season to season. This affects marketing for example the price for coffee and cotton have always been fluctuating. 

9. Poor storage; storage is one of the problems farmers face. Since most of the products are perishable and seasonal in nature, proper storage facilities have to be in place. This is not the case in many parts of Uganda and the products end up being damaged by weather, pests or stolen. 

10. Poor transport; roads from rural areas where production is taking place are in bad state. This makes transport difficult and expensive. 

11. Insecurity; high way robberies, political instabilities (wars) make marketing difficult as producers have no control over them. 
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12. Large number of small/independent farmers; there are many small producers scattered all over and these individually may be unable to determine the price. Price is determined collectively. 

13. Unfavourable change in government policy; taxation which is imposed on inputs is high which affects production. 

14. Lack of processing facilities; most of the agricultural products in Uganda are sold off in their low form in which they attract the least price. 

15. Lack of market information; there is poor collection and dissemination of market information as regards prices, availability of market etc. the farmers then produce what may not be required and so fail to market their products. 

16. Unfavourable cultural /religious beliefs; some products are not marketed in particular communities e.g. pork in a Muslim community and mutton among the Bahima. 

Solutions to marketing problems

1) Provision of credit/loans to agents as this will enable them to finance the marketing process. 

2) Construction of proper storage facilities to aid collection and assembling of the price. Good storage stabilizes supply and reduces losses due to spoilage. 

3) Processing industries should be constructed to improve on the quality. Reduce bulk, increase value e.t.c 

4) Improvement services should be availed to the farmers regarding market information and research. 

5) Formation of cooperatives as this will enable the farmers to pool resources and have a common voice to overcome the outstanding market problems. 

6) Trade contracts as this ensures a steady market in a way that prices are determined in advance. 

7) Establishment of processing industries; to improve on the quality and longevity of products 

8) Establishment of proper transport infrastructure to help in movement of products from production centres to consumption centres. 

9) Proper extension services to the farmers to enable the farmers produce products of the right quality that would fetch higher price. 

10) Market diversification which involves opening up of new markets to consume excess produce 

11) [bookmark: page33]Carrying out advertisement to increase on the sales of the produce. 

12) Establishment of buffer stocks and price stabilization funds to reduce on the fluctuation of prices of agricultural products 

13) Ensuring political stability to avoid losses due to theft of produce during wars. 
Marketing agencies and institutions

i) Middle men (itinerant trader) - Is one who buys from the producer and sells to other agencies. 

ii) Wholesaler — Buys in bulk and sells to the Retailers 

iii) Retailer — Buys from the whole seller and sells in small units to the consumers. 

Factors affecting the price of agricultural products

1. Quality; low quality products fetch less money on the market compared to high quality products. 

2. Seasonality/festivities; the price of given products is determined by season e.g. during Christmas season, food commodities prices are usually high and seeds have a higher price during planting season. 
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3. Cost of production; if the inputs are bought at a relatively lower price, the final price is usually lower. However if the cost of inputs are higher, the final price is also likely to be higher for the producer to get profits. 

4. Nature of market structure; in a monopolistic market, the price is determined by one person while in a competitive market (oligopoly), the higher the price and at low demand, price is low. 

5. Demand of the commodity; the higher the demand for the commodity, the higher the price and at low demand, price is low. 

6. Changes in supply; if the market is flooded with produce, sellers lower the price to get of the rid of the excess supply. When there is scarcity of a given good, the price tends to be high. 

7. Government policy; this includes taxation and subsidies. When taxes imposed are high, the price will be high also. On the other hand if subsidies are given, the price of the good tends to be lower. 

8. Speculation; once scarcity of a good is anticipated in a near future, the price of those whose supply is to increase, the price remain stable. 

9. Marketing costs; this covers processing, transport, storage ,packaging etc and once the costs involved in the marketing process, the final products is also to be high. 

Importance of prices in agriculture

1. Prices are an indicator to the farmer of which commodity to produce. Farmers aim at maximizing profits, so they need to invest where prices are highest. 

2. Prices determine the level of output. 

3. The prices act as a guide to economic activity, and allocate scarce resources efficiently. 

4. Prices also allocate the workers to the right jobs, also where they are most efficient. 

5. Prices are important because they co-ordinate consumption levels of agricultural produce through the forces of demand and supply. 

6. Prices reward the factors of production and leave freedom of choice among producers and consumers. 

7. When prices of certain commodities increase, this causes invention of better methods or techniques of production like use of efficient tractors, ploughs and others. 


PRICE FLUCTUATIONS OF AGRICULTURAL PRODUCTS

[bookmark: page35]These are sudden changes in the price of agricultural products that often rise and fall.

CAUSES OF FLUCTUATION IN PRICES OF AGRICULTURAL PRODUCTS

1. Seasonality of agricultural production; prices fall at harvesting due to high supply or vice-versa. 

2. Large quantities produced; Leads to surplus produce which makes the price to become lower. 

3. Long production cycle; hence there is uncertainty for the farmer the price he will receive by the time the crop is ready. 

4. Changes in supply and demand; excess supply brings low price and vice-versa. 

5. Perishability; the farmer is forced to sell immediately after harvesting when the price is low. 

6. Large number of producers; non of whom can individually influence market prices. 

7. Natural hazards; affect supply leading to price fluctuations e.g. pests and disease, bad weather. 

8. Low quality products or quality not uniform due to bad weather or poor handling and therefore fetching variable prices. 

9. Inelastic demand; when there is over production of food stuffs, demand may remain constant and prices fall. 

10. Bulky agricultural products; it makes it difficult to transport them to distant places where prices may be high. 

11. Few manufacturing industries that use agricultural products as raw materials, excess production therefore brings down prices. 

12. Lack of farm groups/co-operatives, in this case, prices of the products cannot be pre-determined 

13. Competition raised by synthetic materials e.g. nylon etc affect the prices of agricultural products e.g. cotton 

14. Poor transport system; it makes it difficult to transport output to outside markets leading farmers to sell at low available prices. 

15. Limited market, farmers are forced to sell at lower prices. 

16. Government policy; high taxation or provision of subsidies may affect the prices. 

17. Competition from imported agricultural products, rice imported from Pakistan usually affects the price of locally produced rice in Uganda. 
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1.  Instability discourages farmers from participating in agriculture

2. It discourages saving making it hard for farmers to invest in capital assets like processing plants 

3. It causes unstable government revenues making it hard to provide social services to the people 

4. It increases risks in production leading to increased cost of production since there is need for insurance 

5. It makes farmers unable to pay borrowed money hence the banks end up taking their collateral security like land, buildings etc. 

6. It causes balance of payments and balance of trade problems hence forcing the country to rely on foreign aid 

7. It may lead to political instability because the peasants tend to blame the government for the low prices of agricultural products 

8. It causes rural urban migration since the youth go to towns to look for industrial employment. 

9. It causes unemployment in agricultural sector and other agro based industries 

10. It increases government expenditure in trying to subsidize for the agricultural sector 

11. It discourages production of commodities whose prices have fallen and this is a problem if the product is essential e.g. food stuffs 


MEASURES THAT COULD BE TAKEN TO REDUCE THE EFFECTS OF

FLUCTUATION IN THE PRICES OF AGRICULTURAL PRODUCTS

1. Diversification; it is rare for prices of several products to fluctuate at the same time 

2. Improvement of quality; prices of good quality products are more stable than of low quality products. 

3. Improvement of marketing information provides farmers with prevailing prices so as to predict on changes of demand and supply 

4. Forming farming organizations, farmers should organize themselves and market their produce through cooperatives and marketing boards 

5. Buffer stocks; products should be stored and released when there is shortage/improvement of storage facilities in the markets stabilize the supply 
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6. Price stabilization fund; money should be set aside so that if there is over production the government buys off the supply 

7. Industrialization; should be encouraged to reduce over dependence on agricultural products 

8. Through international commodity agreement; to monitor and control prices of agricultural products 

9. Improvement of communication/transport; so that commodities can reach distant markets. /Improvement of feeder roads. 

10. Price legislation i.e. maximum price legislation. 

11. Planning skill is imparted to farmers. 

12. Formation of cooperatives will solve some of the problems, which cause fluctuations e.g. transportation, storage, teaching farmers better methods of farming, market-researching e.tc. 

13. Processing Agricultural products to add value in order to increase market value e.g. homogenized, pasteurized milk, meatpacking, and fish tinning e.t.c 

14. Research in Agriculture, which reduces the maturity period (gestation period) e.g. introduction of clonal coffee, cross breeding in animals e.t.c 


PRINCIPLES OF DEMAND AND SUPPLY
Demand
It refers to the willingness and ability of a consumer to purchase a product at a given price.
FACTORS THAT AFFECT DEMAND OF A COMMODITY IN A FREE MARKET 
1. Price of the commodity.  The lower the price, the higher will be the demand conversely, at higher prices demand will be low.

2. Level of income.  People with higher income can afford more of a particular commodity at various prices.
3. Taste and preference of consumers.  Consumers will demand for particular commodities according to their likes and dislikes.

4. Quality and prices of substitutes.  If prices or quality of alternative products are better, consumers will take consideration of these.

5. Religious and customary beliefs.  Some religions have abolished the consumption of some animal products.  This affects their demand.

6. Level of education.  Knowledge of the importance of a product also affects the demand of that product.

7. Age and sex.  Some agriculture products are essential for particular age and sex of consumers.  This affects their demand. 

8. Change in population.  Increase or decrees in number people in a given locality affects the demand of commodities.

9. Level of taxation.  Commodities that are heavily taxed but are less important have a lower demand.

10.  Price speculation.  If buyers predict that the price of a given commodity will rise, they rush and stock in advance.  They do the reverse if they predict a price drop.

11. Level of advertisement.  The more the product is known about, the more it will be demanded for.

12. Demand for complementary products e.g. if demand for beef is high, then the demand for animal feeds also increase.
The demand curve

The curve shows that demand is low at high prices but increases as prices drop.
         Price 


				
Quantity demanded 
The demand law.  It states that the quantity of goods or services demanded increases as prices drop.  
Elasticity of demand (ED). It is the responsiveness of demand to change in price or the extent to which demand responds to price changes.
Thus, ED = 
Example
If the price falls from 5/= to 4/= per unit and quantity bought increases from 10 to 13units then,…..
In elastic demand.  Is the kind of demand that does not respond to price change e.g. demand for basic necessities of life such as food and most agriculture products that do not have close substitute such as salt.
SUPPLY 
It is the quantity of products the producers are willing and able to sale at a given price.  
FACTORS THAT AFFECT THE SUPPLY OF A PRODUCT IN A FREE MARKET
1. Prices of related products.  For example if prices of peas and soya bean are low and affordable, farmers will supply less beans because they will know the beans are not marketable.

2. Cost of production.  It cost of production of a given product is high, less will be supplied because little will be produced.

3. Price of the product.  At low prices less product will be supplied to avoid losses.

4. Number of sellers in the market.  If there are many sellers of the same product in the market producers will supply less.

5. Techniques of production.  Producers tend to supply the product till they are well acquainted with the contemporary technology/state of science.

6. Price speculation.  Producers will supply less and store most of the product if they speculate higher future prices for the product.

7. Natural hazards.  Natural disaster such as hail storms, pests and diseases greatly affect the supply of agriculture products.

8. Aims of business.  A producer can supply a certain product for psychological certification or prestige. 
  = 30%

  = 20%

Thus ED = 1.5
N.B 	i.	When ED is greater than 1.0, demand is said to be elastic.
	ii.	When ED is less than 1.0, demand is said to be inelastic.

a. Elastic demand
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				Quantity

An elastic demand is the kind of demand that responds to slight price changes.  
Examples of this are shown by luxury goods in life e.g. watches, earrings, beers, or other goods with very close substitutes.

b. The inelastic demand
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	Price/kg of meat/=
	Meat supplied/kg
	Meat demanded/kg

	2000
	185
	95

	1500
	120
	120

	1000
	60
	140

	  500
	45
	165

	  250
	0
	196



a. At a high price of 2500/=/kg, farmers will supply 200kg of meat, yet consumers will only demand (be able to buy) 85kg.

b. As the price drops to 1500/kg consumers will demand for 120kg, which is just the quantity supplied.  Thus equilibrium price is 1500/= and equilibrium quantity is 120kg.

c. At the low price of 250/=, consumers demand for 196kg but they are not supplied even one kg.
Graphical representation
        D
Price/sh  3000 							S

	    2500

	    2000
		    EP			             E 
	    1500  

	     1000								      D
										     
	       500   J			      EQ
		  0     50	100 	    150		200	    250
								Quantity/kg

EQ is equilibrium quantity
EP is equilibrium price
E is equilibrium point
The law of supply
It states that as prices for a particular commodity rises, the supply of the commodity also increases and as price drops, quantity supplied also drops.
The supply curve			    
					        S 





	  S 
					Quantity supplied
The curve shows that producers usually supply more quantity of the products at higher prices than at lower prices.
Low supply results in price increase of the product while excessive supply leads to decrease in prices.
Relationship between supply, demand and price of a commodity.
a. An increase in demand results in and rise in price and quantity supplied.
b. The lower the quantity of a product supplied the greater is the quantity demanded.
c. An increase in supply causes a decline in price.
d. At equilibrium price, the quantity supplied is equal to the quantity demanded. Equilibrium price is the price at which buyers are able to buy all the quantity of products supplied.
Illustration of the relationship
Price/kg of meat/=		Meat supplied/kg		Meat demanded/kg
          2500				200				85
50
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