


INSTRUCTION: Write and print
NAME OF TEACHER: OLARINDE B DAVID
CLASS: SS 3
SUBJECT: Agricultural science
First term notes

Lesson one
TOPIC: ANIMAL BY- PRODUCTS
By- products derived from farm animals include hides and skin, fur, wool, feathers, horns, milk, eggs, meat, tail of animal, bone, blood and manure (dung).
1) Hides and skin: Hides and skin are derived from the skin of cattle, sheep, goat, pig and rabbit.
Economic importance of Hides and skin
i) Hides and skin are processed into leather for the manufacture of bags, shoes, ropes and footwear 
ii) They serve as source of income to Farmers.
iii) They can be processed into meat e.g. pormon.
iii) They are used in clothing materials such as jacket.
iv They are also used in ornamentals and other decorative household materials.
2) Wool and Fur: Wool is the hair derived from sheep while fur is the hair derived from rabbit. These products are found on the body of these farm animals.
Economic Importance of Wool and Fur
i) Wool is used for the manufacture of brushes.
ii) It is also used for clothing materials like jacket.
iii) It can also be used for the manufacturing of blankets and rugs.
3) HORNS, MILK AND EGG
HORNS
Horns are derived from animals like cattle, sheep and goat. They are found in the head region of these animals.
Economic Importance of Horns
i) Used industrially as raw materials in knife handles and belt heads.
ii) Used for decorative purposes and as ornamentals.
iii) Used to make fertilizers because they are rich in calcium and phosphorus.
iv) To the animals, they are used for fighting or defending themselves against enemies.

 MILK
Milk is derived from farm animals like cow(cattle), ewe (sheep), sows (pigs) and doe (goat). The part which produces milk is the mammary gland or udder. The milk can be extracted from the animals by milking manually (using hands) or mechanically (by the use of milking machines). The milk derived from these animals can be made for consumption by man through a process called pasteurization.
Economic Importance of Milk
i) Milk is a source protein in food.
ii) Used in raising foster calves, lambs or children.
iii) Used in the preparation of baby food.
iv) Supplies minerals to livestock.
v) Used as extender in artificial insemination practices.
vi) Used in the preparation of dairy products (butter, cheese and yoghurt).

 EGGS
Eggs are mainly produced by poultry birds (white leghorn, brown leghorn and Rhode Island Red, geese, turkey, guinea fowls etc).
Economic Importance of Egg
i) Egg is source of protein in human food.
ii) Used in pharmaceuticals.
iii) Industrially processed and is used to make paints and vanishes or printer's ink.
iv) Used in the production of adhesives.
v) Egg shells are used in making scouring powder.
vi) Egg shell is a source of calcium in poultry feed/animal feed.
vii) Egg is used for reproduction.
viii) Used in the manufacturing of vaccines.
  ix)   Used in cosmetics.
MEAT, MANURE AND BONE.
  MEAT
The major product of farm animal is the meat.
1. Meat: Meat is derived from all farm animals. Meat has different names depending on the animal from which it is derived. For example:
i. Meat of cattle is called beef.
ii. Meat of pig is called pork
iii.  Meat of sheep is called mutton.
iv. Meat of goat is called goat meat -Chevon.
v. Meat of domestic fowl is called chicken.
Economic Importance of Meat
i. Meat is a source of protein food for man 
ii. It is also a protein source for livestock feed e.g. meat meal.
iii Used in the making of vaccines and drugs.
iv. It provides materials and vitamins for good health.
v. Used in pharmaceuticals.
vi. Used in the production of hormones.
vii. It is a source of income to farmers and the nation.

ANIMAL DUNG OR MANURE
Animal dung or manure is produced by all farm animals. The quality of manure produced depends on the animal, age of animal, the nutrition of the animal and physiological state of the feed. The manure of poultry birds is richer than all other farm animals closely followed by the manure of rabbit.
Economic Importance of Manure
i. Animal manure returns nutrients to the soil.
ii. It improves the texture and structure of the soil.
iii. It encourages the activities of soil organisms.
iv. It improves water conservation in the soil.
v.  It prevents soil erosion.

BONE
Bone is also derived from all farm animals. Reasonable quantity is however obtained from cattle, sheep and goat.
Economic Importance of Bone
i. Bone is crushed and processed as bone meal for livestock feed.
ii. It is Rich in calcium and phosphorus which aid the development of bones and teeth in man.
iii. It is used in the making of shoes, especially the lower part of the shoe.
iv. Vaccines and hormones are synthesized from bone marrow.
v.   Bone is useful in the development of eggshell in poultry.

BLOOD, FEATHERS AND TAIL OF ANIMAL.
BLOOD
Blood is also obtained from all farm animals, especially cattle, sheep, goat and pigs. Blood is derived from these animals during slaughtering.
Economic Importance of blood
i. Blood is processed into blood meal used in livestock feed as source of protein.
ii. It is also rich in vitamins and minerals.
iii. It can be used in pharmaceutical industries.

               Feathers
Feathers are found on the body, wings and tail of poultry birds such as domestic fowl, turkey, geese and ducks.
Economic Importance of feathers:
To the birds
i. They serve as protection for body.
ii. They are used for flight.
iii. They keeps birds warm.
To man
i.  For making pillows
ii. For making cushions.
iii. For making mattresses.
iv.  For making dusters.
Tail of animal with hair (undressed): Tail is found in some farm animals especially cattle, sheep, goat, pig and rabbit. It is most prominent in cattle.
Economic Importance of Tail:
To man
i. It is a rich source of protein, e g. cow tail pepper soup.
ii. The tail can be used as a whip by man.
To the animals
iii. It is used for protection eg. defence.
iv. It is used for driving away flies.
v.  It is used for communication (i.e. during stress they wag their tails).
Lesson two
ROUTINE MANAGEMENT PRACTICES IN FARM ANIMALS
Routine management practices in farm animals include selection, culling, ear - notching, tattooing, branding, debeaking and castration.
Selection
Selection is the process of picking or selecting from a mixed population those animals with breeding value as parents. Selection is undertaken to maximize genetic gain. It helps to select animals that are capable of transmitting their genetic attributes to their offspring. Animals with desirable characters like good meat production and egg laying are selected. Selection is grouped into two main classes.
1. Natural selection: This is the ability of individual animal to weather through unfavorable environmental forces to survive and reproduce. Those that are unable to survive die off or are rejected.
2. Artificial selection: This selection is done by man using his intelligence and influence to select and mate animals in order to increase the number of animals. There are four types and of artificial selection:
(a) Mass selection: Animals are selected or rejected on the basis of their own performance (merit). Animals with the desired characteristics are chosen in preference to those not possesing them from a large group of animals. 
(b) Progeny selection: Animals are selected on the performance of their progeny or offspring. Mothers of the best performing are retained while the mother’s offspring that do not perform well are discarded.
(c) Family selection: Animals are selected or rejected on the basis of the performance of the relatives or the family. It is useful when family size is large, and heritability is low.
(d) Pedigree selection: Animals are selected or rejected on the basis of the performance of their ancestors. This selection is based on the belief that ancestors have passed on their traits to the animals being considered and so the animals is likely to perform equally or even better than the ancestors.
Advantages of selection
1) It ensures that only the best naturally available animal is selected.
2) Animals with desirable character are selected.
3) Animals from best breeds are bred for distribution.
4) Animal’s undesirable characteristics are detected and rejected.
5) Selection reduces the spread of diseases.
6) It also reduces the spread of parasites associated with breeding stocks.
 Disadvantages of selection
1. Selection is tedious and time consuming.
2. It is very costly in terms of time and money.
3. It requires expertise which may not be readily available.
4. It brings about elimination or exclusion of some desirable traits of some parent stocks.
5. No new desirable characteristics are introduced.

Culling: Culling is defined as the removal of diseased, poorly performing or destructive animals from a flock of farm. That is, culling is the term used to describe the removal from the flock those animals which are no longer productive in the farm.
Reasons for culling animals
Animals are culled for various reasons among which are:
i) Failure to reproduce, its cessation or production.
ii) Excessive consumption of feeds.
iii) Cannibalism among animals.
iv) Brooding in case of birds.
v) Fighting among animals.
vi) Low egg production in the case of birds.
vii) III - health of animals.
Viii) Overweight due to excess fat.
ix) Pronounced deformation of parts if the body.
x) Extremely light body weight.
    For a farmer to fill an animal, such animal must show certain undesirable qualities or characteristic features. These features in poultry birds for example are:
(a) Presence of pale and scaly comb.
(b) Pake and scaly wattles.
(c) Sunken, dull and split pupils.
(d) Yellow beak.
(e) Rounded and lusterless tail feathers broken after laying for some time.
(f) Hard abdomen with little or no capacity.
(g) Narrow distance between breastbone and pelvic bones to 2-3 fingers.
(h) Overweight due to excess fat.
(i) Extremely light weight.
(j) Hard and dry skin.
(k) Small dry vent.
(l) Yellow shank
(m) Broodiness
(n) Cannibalism
(o) Low egg production or cessation of laying.
Advantages or benefits of culling farm animals
 (i) It reduces cost of production
 (ii) It enhances greater production of animals.
 (iii) It reduces the cost of feeding the animals.
 (iv) It increases the efficiency if production.
 (v) Animals with undesirable characteristics are eliminated.
 (vi) The incidence and spread of poultry diseases is minimized.
 (vii) The incidence and spread of poultry pests are minimized.
 (viii) The extra cost of feeding unproductive birds is eliminated.
 (ix) A larger floor space is available for the rest of the birds.
 (x) Egg pecking is minimized.
 (xi) Cannibalism is minimized.
 (xii) Hen-day production percentage increased. 

 Ear-Notching: Ear-Notching is one of the methods used in the identification of farm animals.
         Ear-notchings are small cuttings made on the ears of farm animals especially cattle, sheep, goat and pigs.
          Ear-notching is one of the best and most satisfactory methods of identification of farm animals.
          A common code number used for notching is shown is Figure 46.1(a). In the ear of the head of cattle shown in the diagram are numbers from which the number of the cattle can easily be seen. The number of the cattle in the farm is 6,195. The code numbers can easily be manipulated to arrive at a given number. In other ways, the ear may be marked with holes as in Figure 46.1(b). This is another way of ear-notching farm animals.

Advantages of Ear-notching
 (i) The numbers can easily be seen from a long distance.
 (ii) They are easy to read and understand.
 (iii) The numbers cannot easily be rubbed off except the ears are cut off.
 (iv) It has no serious adverse effect on economic or useful parts of the body.

Disadvantages of Ear - notching
i) Marking on the ears can cause infections if the cut area is not properly treated 
ii) The cutting may heal up, this making marking difficult to read.

Tattooing (used on animals like cattle, sheep, goat and pigs)
Tattooing is a practice whereby the numerals and letters are formed from metal pins which are then pressed on to the ears of the animals. The metal pins used carry certain code numbers.


Advantages of Tattooing
i) It is easy to carry out.
ii) It is not expensive to do.
iii) Numbers can easily be seen and read from a distance.

Disadvantages of Tattooing
i) The metal can easily fall - off.
ii) When stuck to objects, metal pins can easily tear off the ear of the animals.

Chaining
It involves the tying of metal chains round the neck of farm animals (Cattle, sheep and goat). Chaining may not be necessary in pigs since the animals are more or l neckless.

Advantages of chaining
i) It is cheap to carry out.
ii) It is easy to perform.

Disadvantages
i) The numbers may not be easily seen.
ii) It can stick to an object and break off.
Branding
Branding is a special Mark, or marks made on certain parts of the body of some farm animals (cattle, sheep, pig and goat) for the purpose of identification.
Branding operation is usually carried out on the horns, thighs, shoulders body sides, cheeks or on the forelegs below the shank.
Types of branding
a) Hot branding: The mouth of the branding machine generates heat in form of hot iron to mark numbers on the animal skin or any other parts of the body.
b) Cold branding: The mouth of the branding machine generates cold temperature of about -70`C to mark the desired portion of the animal body. This type is painless and does not hurt the skin of the animal and it can be seen from a long distance.

Advantages of branding
i) Markings can be seen from a long distance.
ii) It is easy to perform.
iii) It is cheap to carry out in terms of cost.

Disadvantages
i) It is very painful to animals.
ii) Hides and skin are destroyed
iii) It can cause infection through the markings.

Debeaking (using debeaker).
Process or operations which involves the partial removal of the beak of fowls.

Advantages (reasons) for debeaking
i) To prevent pecking of other birds 
ii) To prevent feather pulling of other birds.
iii) To prevent cannibalism.
iv) To prevent egg eating.

Disadvantages
i) It is painful to the birds
ii) It may cause stress if not properly done 
iii) Beak and tongue may be permanently damaged.

Dehorning
Dehorning is a process involved in the removal of the horns of farm animals. Farm animals which possess horns are cattle, sheep and goat. Animals without horns are called polled animals. The removal of a very small or young horns from young animals is called discussing.

Reasons for carrying out Dehorning in Cattle
(I). To reduce the space required by cattle during feeding.
(II). To ensure that the animals eat more peacefully.
(III). To ease the transportation of the cattle from one location to another 
(Iv). To ease the transportation of the cattle from one location to another.
(V). To make handling easy.
(Vi). To reduce aggressive tendencies in the flock and reduce injuries to individuals.


METHOD USED IN THE REMOVAL OF HORNS
Different methods are used to remove the horns it farms animals. These methods include:
(I). Use of hot iron: This involves putting an iron in fire and when it is red hot, it is removed and placed on the horn, and it automatically cuts it off.
(2). Use of saws: Metal saw can be used to cut off the horns of adult animals after which the cut surface is treated with iodine solution.
(3) Use of Chemicals: Chemicals like caustic soda can be rubbed on the horn bud of a young animal anbit eventually burns off the horn.
(4) Use of electric dehorner: This is a special machine designed to carefully cut off the horn if farm animals without damage to the skin.
(5) Use if gouge: This involves the making of hole inside the horn after which chemical can be applied to 
remove the horn.

Advantages or Reasons for Dehorning
(I) Dehorning makes handling of animal easier.
(II) It prevents secondary infection caused by horn injuries.
(III) It creates more space for animals.
(IV) It prevents injuries to the body of other animals.
(V) It makes it safer during vaccination it is deworming of animals.

Disadvantages
(i) It can cause injuries to the animal if it is not properly done.
(ii) It may cause infection through the injured parts.
Castration: Castration is the removal of the sex organs especially in the testes of the male animals. Castration is done for animals that are not required for breeding purposes. Castration is done in male animals like cattle, sheep, goat, rabbits and even poltry birds. Animals are castrated when they are young.

Methods of Castration
Methods or types of castration include:
(1) Open incision: In this method an incision is made in the scrotum and the testes are pressed out and servered or cut off with a sharp knife. It is painful; animal can lose blood and there is the risk of infection if not properly treated.
(2) Use of burddizzo: This involves the application of powerful pincers called burddizzo to the neck of the scrotum, to crush the spermatic cord which supplies blood to the testicles. By so doing, the testes which produce the sperm are destroyed and cannot function again.
(3) Use of rubber rings: The application of special rubber rings to the neck of the scrotum. The ring squeezes the spermatic cord and prevent blood from reaching the testicles.
Both the burdizzo and ring methods are preferable to the open incision as the pain is minimised, no blood is lost and there is less risk of infection.

Restraining of farm animals
It is necessary to restrain farm animals because of the following reasons:
i) To prevent injury to the handler or herdsman.
ii) For easy operation, e.g. treatment.
iii) In order to tame or calm wild ones.
iv)  To cool animal movement and grazing.

Methods of Restraining Farm Animals
1) Tying a long chain to hook the nose of the animal: This method of restrain is required during change of station, pen or change of direction of the animal. When one uses this method, the animal has no option than to obey instructions l from the herdsman for fear of tearing its septum (nose).
The effect of this type of restrain is that the animal will move only in the direction of the rope or chain.
2) Tying rope around the head of the animal: This method of restrain is required during:
i) Drenching of the animal.
ii) Inspection of the animal.
iii) Treatment of the animal.
The effect of this type of restraint is that the animal cannot move its head/ mouth.
3) Tying rope round the body and neck of the animal: A thick rope is used to tie the animal round the entire body including the neck. This method of restraint is required during:
I) Drenching of the animal.
ii) Treatment or drug injection.
iii) Routine vaccination
iv) Slaughtering of the animal.
This method is the most appropriate means used during the drenching of animals.
The effect of this type of restraint is that the head and body of the animal are not free i.e. it cannot move.
4) Tying the two forelegs with rope: This method involves the tying of the two forelegs loosely with rope i.e., a short distance or leaving a small space between the forelegs. This method is required in the market or farm when movement of the animal is to be restricted.
The effect of this method on the animal is that the animal will not be able to walk fast or freely.
Other management practices in farm animals are:
a) Steaming up: This is the process of giving highly nutritious diet to a pregnant animal for a few weeks before parturition to stimulate milk synthesis and secretion.
b) Candling : This is the process by which hatchable eggs are placed on a device called candler with a high light source below it in a dark room to reveal the presence of absence of developing embryo.This is normally done before the eggs are placed on an incubator and mid - way during incubation to detect the presence of dead embryos.
c) Weaning: This is the separation of young animals from their mothers so that they can feed on their own and be independent of their mother’s breast milk 
d) Creep feeding: This is the placement of more nutritious feed for young animals out of the reach of their mothers in a compartment within the same pen called cribs for good growth and early weaning.

Lesson three
RANGELAND MANAGEMENT
A rangeland is extensive area of land which contains forage grasses and legumes and other herbage plants where animals like cattle, sheep and goat can graze. The forage plants such as grasses and legumes used for grazing by the farm animals are called pasture.

Importance of rangeland
i) Rangeland provides food for livestock, especially ruminants.
ii) Grasses and legumes in the Rangeland when cut at early flowering stages of growth, can be preserved in the form of hay or silage.
iii) Rangeland allows animals to exercise their body.
iv) The animals have access to varieties of forage, thus eating balanced feed.
v) Dead plant materials from rangeland build up the fertility of the soil.
vi) Rangeland also provides adequate nutrients to the soil through legumes which fix nitrogen into the soil by the bacteria in their root nodules.
Characteristics of rangeland
i) It contains high quality grasses and legumes.
ii) It has high regenerative ability after being fed on by farm animals
iii) It can withstand trampling by farm animals.
iv) It contains no weed except some plants for shades

Common grasses of livestock in rangeland
Common Name.     Botanical Name
i.Elephant grass.   Pennisetum      
                                 purpereum
ii Guinea grass.      Panicum
                                  maximum
iii. Giant star grass Cynodon
                                   plectostachyum
iv.Carpet grass.        Axonopus
                            compressus
v. Spear grass.           Imperata
                                      cylindrical
vi. Bahama grass.        Cynodon
                                          dactylon
vii.Northern Gamba.      Andropogon
                                           gayanus
vii.Southern Gamba.      Andropogon
                                           tectorum

Common Legumes of Livestock in Rangeland

Common Name.      Botanical Name
i.Centro.                    Centrosema
                                     pubescens
ii.Stylo.                         Stylosanthes
                                       gracilis
iii. Kudzu or Puero.       Pueraria
                                       Phaseoloides   iv Calopo.                   Calopogonium
                                      mucunoides
v.Mucuna.                   Mucuna
                                      utilis
vi. Sun hemp.               Crotalaria
                                       juncea

Factors affecting the level of production of herbage.
a) Rainfall: Rainfall is needed for the continuo’s growth of grasses and legumes. Rainfall helps to dissolve nutrients and make it available to pasture plants.
b) Grass and legumes mixture: Pasture or rangeland should include a mixture of grasses and legumes because legumes help to increase the fertility of the soil for rapid growth of the grasses.
c) Grazing: The range should be carefully planned to ensure adequate grazing by animals. Rotational grazing should be adopted to provide opportunity for the grazed plants to regenerate. Overgrazing, a condition whereby there are too many animals on a piece of grassland feeding on the herbage should be avoided.
d) Removal of Trees: Trees within the rangeland should be cut off since they can provide shade that might prevent grasses and legumes from receiving adequate sunlight. This can reduce the productivity of herbage.
e) Fertility of the soil: The soil on which herbage plants grow must be fertile so that their production can be enhanced.
f) Control of weeds: For herbage plants to improve their productivity, weeds must be removed from the rangeland regularly, since they compete with herbage plants for nutrients, space and sunlight.
g) Avoidance of overstocking: The correct number of the should be allowed to graze a specified area of pasture.


Methods of Rangeland and Pasture improvement.
To ensure the continuous availability of grasses and legumes, it is necessary to adopt some management principles that would lead to the improvement of rangeland and pasture. Such principles are:
1) Controlled Stocking: This refers to the situation whereby the correct number of animals are allowed to graze a particular area of land. An adequate stocking rate should be maintained as overstocking could lead to deterioration of the Rangeland.
2) Reseeding : This involves replanting of seeds of forage crops on a depleting rangeland. When animals have grazed a lot on a rangeland, the crops may start to show signs of dying off, then reseeding becomes necessary. The farmer should improve on the range by broadcasting new seeds and allowing the rangeland to rest. Reseeding is most beneficial where rotational grazing is practised.
3) Legume and Grass Mixture : In a natural grassland without legumes, the farmer may improve it by introducing legume seeds into the rangeland. Legumes provide protein for animals and also add nutrients to the soil. Once the legume and grass mixture has been established, it should be maintained. Legumes such as: Pueraria, Centrosema and stylosanthes can be used.
4) Paddocking; Paddocking involves dividing the rangeland into a number of plots or sections with fences. The animals normally feed on each section on a rotational basis. This allows for good regeneration of forage crops and prevents the pests and diseases build - up. It also prevents selective grazing on one section, others will be at rest. The farmer may cut forage for hay and silage from the resting rangeland.
5) Avoidance of overgrazing: Overgrazing involves constant grazing and cutting of forage crops such that the crops start to die, and the land becomes bare. Overgrazing and overstocking should be avoided as it leads to overgrazing and soil pulverisation.
6) Use of fertilizers: Fertilizers should be applied to rangeland plants. This ensures enough foliage formation for grazing and silage preparation. Compound fertilizers e.g, NPK should be applied once every year or two.
7) Pest control: In order to destroy some pests of crops and animals, it may be necessary to spray the Rangeland with suitable pesticides. This ensures that the Rangeland is pest - free It reduces the rate of disease spread. 
8) Controlled burning: This aids regeneration of forage crops. It also sanitizes the rangeland, i.e. by getting rid of weeds, seeds, disease organisms and pests. It adds some nutrients e.g. potassium to the soil.
9) Irrigation: Rangeland should be irrigated especially during dry season to ensure an all year round availability of fresh and succulent grasses.


Lesson four
EFFECTS OF SOME FARMING PRACTICES ON THE SOIL.
The following farming practices by farmers have various consequences or effects on the soil.
1) Bush burning: This involves the setting of fire on the bush to clear out the vegetst.

Advantages (Merits)
I) It releases minerals like potassium and phosphorus to the. soil in form of ashes.
ii) Burning has some sterilising effects on the soil.
iii) It destroys soil - borne pathogens or germs
IV) It destroys the seeds of weeds.

Disadvantages (Demerits)
I) It destroys the organic matter contents of the soil.
ii) It reduces the population of soil living organisms.
It exposes the soil to erosion and leaching.
iii) It leads to environmental pollution.
IV) It destroys the soil structure.
v) It reduces the soil water content.

2) Overgrazing: Overgrazing is a situation where more animals that can be supported on a particular pasture are put there to. graze (way of exceeding the carrying capacity of the soil).

Advantages (Merits)
i) More faeces are dropped which could improve the fertility of the soil.
ii) Weeds can easily be eradicated from such land.

Disadvantages (Demerits)
i) Overgrazing depletes the vegetative cover of the soil.
ii) It causes poor growth and regenerative capacity of vegetation.
iii) It exposes the soil to erosion.
IV) It destroys the soil structure.
v) Overgrazing exposes the soil to increased soil water evaporation.
3) Clean clearing:  Clean clearing is the practice whereby the whole vegetation is cleared and removed, thus leaving the land clean.
MERITS(ADVANTAGES)
I) Clean clearing gets rid of weeds from the land.
II) It may leave the land free from all obstacles.
DEMERITS (DISADVANTAGES)
I)  It results in the disturbance or removal of topsoil.
II) It exposes the soil to direct sunshine; hence it affects evaporation of water.
III) It increases the temperature if the soil.
IV) It exposes the soil to erosion increase.
V) It leads to reduction of soul organisms.
VI) It exposes the soil surface to rainfall which leads to leaching.
VII) It upsets the ecosystem or ecological balance.

4) Fertilizer application: Fertilizer application involves the application if certain chemicals or substances to the soil to improve its fertility.

MERITS (ADVANTAGES)
I) It supplements nutrient content of the soil.
II) It enhances the productive capacity of the soil.
III) It increases the population of micro-organisms in the soil.
IV) It stimulates vegetation growth. Hence, it reduces erosion.
V) Excessive or prolonged use reduces the availability of some essential plant nutrients, e.g., potassium and calcium.

DEMERITS (DISADVANTAGES)
I) Excessive application of fertilizers can cause soil acidity.
II) Excess of its application can also reduce the activities of soil organisms.
III) Excessive application may also hinder the growth of crops.
5) Organic manuring: Organic manuring involves the application of manure, e.g. green manure, farm - yard manure and compost manure to the soil in order to improve its fertility.

Advantages (Merits)
i) Organic manuring returns nutrients to the soil.
ii)  It improves the texture and structure of the soil
iii)   It encourages the activities of soil organisms.
Iv)  It improves water conservation in the soil.
v) It prevents soil erosion.

Disadvantages (Demerits) 
i) The process of manure application may lead to the introduction of pathogens to the soil.
ii) It may have adverse effects on crops, if not properly applied.
6) Crop Rotation: Crop rotation is the system of farming whereby different crops are grown on the same piece of land year after year in a definite manner so as to maintain the fertility of the soil

Advantages (Merits)
i) It adds nutrients to the soil through nitrogen fixation.
ii) It controls erosion.
III) It controls the growth of weeds.
Iv) It maximises the use of available land.
v) It controls pests and diseases associated with soil.
7) Continuous cropping: This involves the growing of crops on the same piece of land every year without the application of manure or fertilizers.
Advantages (Merits)
i) It enables different crops to be grown and harvested.
ii) It maximises the use of available land.
Disadvantages (Demerits)
i) It depletes soil nutrients.
ii) It results in low yield of crops.
iii) It ensures the multiplication of pests and parasites.
iv) It ensures the spread or multiplication of germs.
(8) Flooding: Flooding is defined as the accumulation of an abnormal large quantity of water in an area which refuses to percolate or flow away.

Demerits
(i) It washes away the topsoil which is Rich in nutrients.
(ii) It destroys crops.
(iii) It leads to low yield of crops.
(iv) It causes erosion and leaching.
(v) It renders the soil infertile.

(9) Tillage: Tillage is defined as the working, digging or breaking up of the soil in preparation for planting of crops.
Types of Tillage
(a) Zero tillage: This is a situation where there is no tiling of the soil at all. The plant residues are not removed from the top of the soil before the seeds are introduced through them.
(b) Minimum tillage: This involves the tiling of the topsoil at minimal level so as not to destroy the topsoil.
c) Total tillage: This involves the use of heavy implements like ploughs, harrows and ridgers to till the soil and prepare seed beds or ridges before planting.
Common tillage implements are ploughs, harrows and ridgers.

Effects of tillage implements on the soil.
a) Ploughing
i. It increases the soil organic matter content.
ii. It helps to mix the soil together.
iii. It improves the aeration of the soil.
iv.  It leads to compaction of the soil.
v.   It leads to destruction of soil structure.

b)    Harrowing
i. It leads to fine tilth through the mixing of soil.
ii. It increases aeration and water infiltration.
iii. It increases root penetration.
iv.  It leads to destruction of soil structure.
v. It may lead to soil erosion.

c)  Ridging
I. It prevents erosion and improves water penetration.
ii. It collects together rich topsoil, thus increasing nutrient availability.
iii. It improves aeration and root penetration.
iv. It improves water conservation in the soil.
v.  It also facilitates the harvesting of root crops.
vi. It causes the development of hard pan layer which leads to water logging.

Lesson five
APICULTURE OR BEE- KEEPING
Bee keeping is the maintenance of honey bee colonies, commonly in hives, by humans for the purpose of producing honey and wax. In order word, bee-keeping is the art and science of domesticated bees for production of products such as honey and wax. Bee-keeping is an important part of small-scale integrated farming systems and works particularly well near natural forest or on integrated farms with abundant water and flowers.
            A bee-keeping keeps bees in order to collect honey, and other products of the hive to pollinate crops, or to produce bees for sale to other bee keepers. A location where bees are kept it called apiary or "bee-yard".

Types of Bees
There are two major types of bees. These are indigenous bees and exotic bees:
(1) Indigenous Bees: These are local bees commonly found in local environment. They are majorly of African origin. They have smaller body size, height, low productive ability, lower growth rate, lower honey and wax production. They are not very economical in terms of commercial production of honey and wax. Example is the African black bees.
(2) Bees: These are bees imported from other countries to West Africa. These species are capable of interbreeding and hybridizing. Many bee breeding companies strive to selectively breed and hybridize varieties to produce desireable qualities such as disease and parasite resistance, good honey production, swarming behaviour reduction, prolific breeding and mild disposition. Some of these hybridis are marketed under specific brand names, such as the Buckfast bee or midnite bee.

 Some examples of exotic bees include:
i.Western honeybee (Apis millifera)
ii.Italian bee (Apis mellifera logistics)
iii.European dark bee (Apis mellifera mellifera)
iv. Carniolan honeybee (Apis mellifera carnica)
v. Meditterenean bee (Apis cerana)

IMPORTANCE OF BEE-KEEPING.
Bee keeping by farmers is of great importance and such benefits include:
1 Income generation: The sales of honey and other products do generate income for farmers when offer for sale or export.
2 Provision of food: Honey which is the main product derived from bee keeping is consume locally as food.
3 Employment: Bee keeping is a source of employment as it generates income to many people from production to marketing of the products.
4 Industrial purpose: Honey is used for mainly industrial purpose e.g. production of cosmetics etc.
5 Production of wax: Bee keeping also help to produce a special substance called wax. Wax is very important for the production of candles.
6 Medicinal purposes: Honey and other associated products are also known to be used in the preparation of medical items that are useful to humans.
7 Production of crops: Honeybees cross pollinate flowers to produce fruits and seed for growing crops. To farmers the honeybees are worth billions of naira. In fact, farmers honeybee colonies from the apicuturist for these purposes. 

PIONEERS OF PRACTICAL AND COMMERCIAL BEE-KEEPING
The 19th century produces an explosion of innovators and inventors who perfected the design and production if beehives, system of management and husbandry, stock improvement by selective breeding, honey extraction and marketing. Prominent among these innovators were:
1) Jan Dzierzon: He was the "father of modern apiology and apiculture" All modern bee hives are descendants of the design.
2) Lorenzo Lorraine Langstoth: He is referred to as the " father of American apiculture" no other individual has influnced modern bee keeping practice more than this man. His classic book " the hive the honeybee" was published in 1835.
3 Moses Quinby: He is often called " the father of commercial bee keeping" in the United State. He is the author of a book called " Mysteries of Beekeeping."
4 Amos Root: He is the author of a book called the. " ABC of Bee C ulture". He pioneered the manufacture of hives and the distribution of bee- packages in the United States.
5.A.J. Cook: He authored the book called "The Bee-Keepings"Guide or manual of the Apiary."
6.Dr C.C. Miller: He was one of the earliest entrepreneurs to make a living from apiculture where he made Bee-Keeping his sole business activity. He authors a book called “Fifty years among the Bees"
7. Major Francesco De Hruschka: He was an Italian military officer who invented a simple machine for extracting honey from the comb by means of centrifugal force.
8.Walter T. Kelly: He was an American who pioneered modern bee keeping by manufacturing Bee-Keeping equipment and clothing. He authored a book called"How to keep bees and sell Honey".

Methods of Bee Keeping
There are two major methods of Beekeeping. These are the traditional method and modern methods.
1.Traditional method of bee-keeping: In these methods, honey bees are allowed to remain in their natural habitats. The natural home for a honey bee colony is a hollow tree, log or cave. Honey bee build a nest only in locations which are dry and protected from the wind and sunlight. These bees are less selective and may nest in hollowed-out termite mounds, rock piles and locations which are less well protected. The management of this method is very low as the bees are left to fend for themselves.
Gathering or harvesting honey from the wild bee colonies is usually done by subduing the bees with smoke and breaking open the tree or rocks where the colony is located, often resulting in the physical destruction of the nest, production of honey under this system is very low.
2. Modern bee keeping : This is the method commonly used in today's apiculture.Exotic breeds which ensure high production of honey and other products are used or reared.Scientific bee keeping started in 1851 when an American L.L. Langstoth discovered bee space in the open space which is about 0.4 in (1cm) wide and this space is maintained around and between the combs in any hive or natural best in which the bees walk. If this space is smaller or larger than 0.4 in (1cm), the bee will join the combs.Under this condition, when the comb are stuck together, the hive is not movable, and it is not possible for bee - keepers to manipulate a colony or to examine a  brood nest.This was later  corrected as the bees could be forced to build a straight comb in a wooden frame by given them a piece of wax called foundation,on which the bases of the cells were  already embossed.Bees now use these  bases to build honey comb, the cells which  are used for both rearing brood and for storing honey.When a hive of bees is given a foundation,they are forced to build the comb where the bee keeper want it and not where they might otherwise be inclined to build it.
In this method, the honey can be harvested or removed  from the comb by placing a comb full of honey in centrifugal force machine ( extractor).If the bee keeper can return an intact comb to a hive after removing the honey from it, the bees are saved from the time and trouble of building a new comb and the honey harvest is increased under this method of bee keeping.
Composition of honey
The honey which bee keepers harvest is made from nectar,a sweet sap or syrup produced by special glands in flowers collected from both wild and cultivated plants.Nectar, the honey bees source of sugar or carbohydrate, and pollen, their source of protein and fat, make up their entire diet.Nectar contain 50 - 90% water,10 - 50% sugar (mainly sucrose) and 1 - 4% aromatic substance, colouring materials and minerals.To transform nectar into honey,bees reduce it moisture content, so that the final honey comb produce  contains between 14 - 19% water and also  add two enzymes which they produced in their body.
Casts in bee colonies
A colony of bees consist of three castes of bees. These are:
1) A queen bee: This is the only breeding female in the colony. The queen is the only sexually mature female in the hive and all the female worker bees and male Chrome's are her offspring. The queen may live for up to three years or more in her lifetime. The queen is raised from a normal worker egg, but us fed a large amount of royal jelly than a normal worker bee, resulting in a radically different growth and metamorphosis. The queen influences the colony by the production and dissemination if a variety of "pheromones" or "queen substance". One of these chemicals suppresses the development of ovaries in all the female worker bees in give and prevent them from laying eggs.
2. Female worker bees: Almost all the bees in a hive numbering between 30,000-50,000 in number are female worker bees. They build the hive, look for food, feed the younger ones as well as the queen and their life span may just be 0-16 weeks.
3. The Drones: (Male bees) Drones are the largest bees in the hive (except the queen) at-least twice the size of the worker bees. They do not work, do not forage for pollen or nectar and have no other known function than to mate with new queens and frrtilisethem on their mating flight.
Precautionary measures in bee - keeping.
There are certain precautionary measures that must be taken to prevent hazards especially during the management and harvesting of honey bees. This precautionary measure includes:
1) Location of apiaries far from human dwellings:
This is done to ensure that bees do not sting' people regularly. It also ensures that honey production is not disturbed from time to time.
2) putting warning symbols near apiaries: The apiarist must ensure that warning symbols are placed in strategies location few distance to the apiaries. Thisis to ensure that people do not run into bees that can sting' them.
3) Wearing of protective clothing: Bee keepers often wear protective clothing to protect themselves from stings Some of the items that are used as protective clothing include a good quality bee keeping suit, sturdy gloves and a hat with accompanying veil to cover the face.
4) Use of smokers : Bee keepers always use "smokers" during the management of the colony including harvesting of the honey.A smoker is a device designed to generate smoke from the incomplete combustion of various fuels.Smoke calm bees,it initiate a feeding response in anticipation of possible give abandonment due to fire The ensuing confusion creates an opportunity for the beekeeper to open the hive and work without any disturbance from the honey bees.

Lesson six
                             AQUACULTURE
Meaning and types of aquacultures
Aquaculture is the act of rearing selected species of fish, shrimps, crabs, etc under scientifically - controlled conditions in enclosed bodies of water such as ponds, streams and rivers where they feed, grow, breed and are harvested for consumption or for sale.
Types of aquacultures
The different types of aquacultures are: (I) Fish farming (ii) Shrimp farming (III) Crab farming.
Definition of fish farming
Fish farming (culture) is the act of rearing selected species of fish under scientifically controlled conditions in enclosed bodies of water such as ponds, streams and rivers where they feed, grow, breed and are harvested for consumption or for sale.

Terms associated with Fish Farming
Fingerlings: The Newly hatched fish(es).
Fisheries: This is the study of fish and fishes
Fish: This refers to a particular species of fish
Fishes: This refers to the different species of fish
Pond: This is the artificial body of water where fish(es) can be reared
Gears: This are equipment used in harvesting fish
Fry: This refers to young fish(es) or baby fish(es) 
School: This is a group of fish(es) 
Hatchery: This refers to a unit where fish eggs are incubated and hatched artificially into fish 
Aquarium: This is an artificial fishpond kept for aesthetic or entertainment purpose at home 
Aquaculture: This refers to the study and production of fish, shrimps and other acquatic food organisms

Importance of Fish Farming
Fish farming is important for the following reasons:
(I) It provides fish which serves as a source of food, e.g., protein to man and livestock.
(II) It provides a means of increasing the availability of protein to people at reduced cost.
(III) It provides a means of recycling wastes, e.g., animal dungs from farms, factories and sewage disposal system.
(Iv) Fish can be processed into fish by-products such as fish meal, fish oil, manure and skin.
(V) It provides employment and income to many people.
(Vi) A better use of land and water in our environment is also ensures through fish farming.
(Vii) It can generate foreign exchange to a nation, especially when fish are exported to other countries.
(Viii) Fish farming is also useful in the areas of research work and other educational purposes.

CONDITIONS OR FACTORS NECESSARY FOR SITING A FISHPOND
The factors or conditions necessary for siting a fishpond include:
(1) Adequate water supply.
(2) Soil in the area.
(3) Vegetation of the area
(4) Topography of the area.
(5)  Availability of fast growing fishes
(6)  Availability of supplement feedstuff.
(1) Adequate water supply: 
1) Adequate of water supply: Good quality water is necessary because it will provide oxygen and food to fish, create a medium for waste discharge and reproduction. The water should not have a bad smell, taste or colour and should not be too muddy and must be free from pollution. There must be constant supply of water (Streams, lakes, rivers, irrigation canals and springs) of good quality and quantity.
2) Soil in the area: Soil in the area must be fertile so as to supply nutrients to the fish. It should be clay because of its ability to hold water which is very important in fishpond construction. Soil with too much sand or gravel is not good and would not retain water.
3) Vegetation of the area: Low vegetation, especially grasslands are preferred. Woody sites are preferred. Woody sites are not suitable because clearing and stumping will greatly increase the cost of setting up the fishpond.
4) Topography: The shape of the land should allow for easy drainage and filling of pond with water. The water must flow from a place that is higher than the pond so that the water can flow into the pond directly. If not, the need for water pumps would ride and this will increase the cost of the project. However, fishpond can be constructed on a flat or level ground but lots of soil have to be removed to create the slope.
5) Availability of fast growing fish: Fingerlings or baby fish for stocking a fishpond should be the type that can grow fast and manure within a very short time. The use of improved varieties (breeds) in stocking fishpond makes fish farming more profitable.
6) Availability of supplemenary feedstuff: Supplementary feeding is done to ensure rapid growth of fish and allow high stocking density. Artificial or compounded feeds in form of pellets are used to supplement the natural feed (planktons). The addition of fertilizers also promotes the rapid growth of planktons (natural fish food) in the pond.

Classification of Fishes
Fishes can be classified into two main groups:
(a) Classification based on fish habitat: Under this we have:
i) Freshwater fishes: These fishes live in fresh water (the water does not contain salts).
Examples of fresh water
- Pond
- Streams
- Rivers
-. Lakes
Examples of freshwater fishes
- Tilapia
- Carp
- Perch
-. Trout
-   Mudfish
ii) Salt water fish: These fishes live in water containing salts.
Examples of salt water
- Lagoons
-. Seas
-   Oceans
Examples of saltwater fishes
- Salmons
-  Mackerels
 -  Shark
  -  Tilapia
   -. Rays
    - Eels
b) Classification based on body structure includes:
i)  Bony fishes: These fishes possess bony skeletons.
Examples of bony fishes
- Tilapia
- Mudfish
- Carps
- Trout
- Catfish
- Salmon
- Perch
- Herring 

Majority of these fishes are found in fresh water.
ii) Cartilaginous fishes: These fishes possess soft bones composed of cartilages.
Examples of Cartilaginous fishes
- Shark
-. Dolphin
-. Dogfish
-.  Rays
Majority of these fishes are found in salt water.
Scientific names of fish species commonly stocked in a pond. 
i)  Clarias app
ii) Chrysichtys nigro digitatus
iii) Gymnacus niloticus
Iv) Tilapia spp
v) Lates nilotica
vi) Gypramus carpis
vii) Heterotis niloticus
viii) Labeo spp
ix)  Heterobranchus spp
x).  Cypramus
xi). Ophiocephalus spp.

Features of a standard fishpond
The essential feature of a standard fishpond includes:
i)  Dam
ii) Core trench
iii) Distribution channel
iv) Spill way
v)   Monk
vi) Boards
vii) Screen
viii) Dam slope (inner and outer).
1) Dam: This is the large area of the pond that holds water. It ensures the availability of water in the pond.
2)Core trench: This is the escavated portion of the fishpond. It consolidates the walls with stone and cement.
3) Distribution channel: This is the area which helps to introduce water to the pond. Water is distributed to all the section of the pond until it gets to a particular volume. Fertilizers can equally be mixed up with the water and distributed together.
4)Monk: The monk regulates water level automatically in the pond. It helps in the discharge of water from both the surface and bottom. It has vertical low and horizontal culverts or pipes. They are constructed with concrete.
5)Boards: These are structures which regulate the flow of water. They are made up of desirable wood and also hold water inside the pond. They are fitted at the centre or middle of slab at the gates.
6)Screens: These structures help to prevent the entry of undesirable species of fish into the pond. They also prevent fish movement out of the pond.
7)Dam slope (inner and outer): This helps to regulate water movement into and out of the pond. It also ensures the availability of water in the pond. It is usually constructed at the beginning and end of the pond.
Establishment/construction of a fishpond
The following operations are normally carried out when establishing a fishpond:
1) Site selection: site selection involves the choice of best site based on necessary conditions like a piece of land through which a perennial stream flows. The site should be on a fertile and clay soil to prevent seepage of water. It should have a valley with a narrow neck and at a fairly open area.
2) Reconnaissance or general survey: Detailed survey of the chosen site should be carried out, especially by extension workers such workers help to determine the height of pond, volume of earth to be used for dike, total water surface area, volume of water in the pond or embankment 
3) Clearing and stumping of site: This involves the removal of thrash, cutting of trees and removal of stumps 
4) Construction of dam: Dam is usually constructed across the stream. Materials used in the construction should be of good quality. Clsy soil should be used for dam construction because of its ability to hold water.
5) Construction of core trench: This involves the removal of the soil or excavation. It is positioned at right angle to the dam. such dam should be made with consolidated stones or cement walls.
6) Construction of spil way: Spil way is positioned at the one end of the dam. Wood and wire-mesh screen should be used to construct the spil way.
7) Impoundment of pound: This involves the filling of the pond with water by opening the monk board of the reservoir. This leads to the release of water and the flow to fill the pond.
8) Liming: This involves the addition of limestone or calcium carbonate powder to the sides and bottom of the pond to seal pores and prevent water loss. Liming also reduces acidity of the pond water and encourages the growth of planktons (fish food). However, lining is done before filling the pond with water. The lime materials should be left for four weeks in its dry state.
9) Pond fertilization: Fertilizer encourages the growth of planktons (fish food). Pond fertilization is done by pouring organic Fertilizers such as poultry droppings, cow dung or the use of inorganic ones like N.P.K. or super phosphate. Pond fertilization should be carried out 15 days before stocking pond with water.
10) Pond incoculation: This is the introduction of the of proper plankton species into the pond. This done by obtaining some water from a plankton-rich pond. When the pond water begins to turn green this green water indicates the abundance of planktons (natural food of fish). To keep the water green, Fertilizer is added into the pond every week.
11) Stocking of pond: This is the introduction of the proper baby fish called fingerlings or fries into the pond. The pond is stocked at the rate of two fingerlings per square meter. The fingerlings should not be poured into the pond. Rather the container should be placed gently into the water and the fingerlings allowed to swim into the water pond themselves.

Maintenance of a fishpond
To ensure the continuous availability of fish in a fishpond or maintain high or Fish yield, it is necessary to ensure:
1) Regular feeding: The fish must be feed twice daily from selected points. Supplementary feed should be given in sufficient quantity to ensure rapid growth and early maturity of the fish.
2) Deweeding: This is the removal of weeds from the pond. It allows the dissolution of oxygen in Water the pentration of light to the bottom of the pond which will promote the growth of fish food (planktons). It also prevents the buildup of pest and diseases.
3) Desilting, this is the removal of silt or prevention of silt from entrying into the pond. Desilting makes the water to be clean promotes easy movement of fish within the water and also prevents pollution of the water.
4) Aeration: Aeration enables oxygen to dissolve in water which is required by fish for respiration. Fishes usually come to the surface of water due to lack of oxygen in the water. Weeds, excessive organic manure, overstocking etc prevent proper aeration of the pond.
5) Constant supply of water: The pond should always be filled with water and any leakage repaired.
6) Control of predators: Predators (e.g. birds and snake) should be prevented from entry into the pond because they could eat up the fish in the pond. This can be done by keeping the pond's surrounding clean (i.e. constant weeding).
7) Prevention of diseases: Diseases should be prevented as this could kill all the fish in the pond. Adequate feeding, stocking, temperature, manuring, weeding, etc help to prevent diseases.
8) Regular harvesting: Regular harvesting of fish is necessary to prevent over - population, outbreak of diseases and cannibalism, periodic or total harvesting could be done six months after stocking, using net or by draining of the pond.
9) Regular application of Fertilizer: This should be done once in a month to promote the growth of fish food (planktons) in the pond.

Processing and preservation of fish
Harvested fish is either consumed, sold or preserved for future use.
Fish processing involves the removal of scales, find, gut and gills. The remaining part is then cooked or fried for eating. By - products of fish processing include:
 i) Fish meal
ii) Fish scales
iii) Cod liver oil
iv) Fish skin
Fish can be preserved for future use by any of the following ways:
a) Salting: This is the application of salt. It prevents the growth of spoilage organisms.
b) Smoking: This is the drying of fish over naked fire. It reduces the moisture content and increases the taste and flavour of the fish.
c) Sun - drying: This involves the drying of fish using heat from the sun. In this process, fish can only be stored for a short time.
d) Freezing: This involves the use of cold storage (e.g. refrigerator and deep freezers) to store fish over a very long time.
e) Canning: This involves the storage of processed and consumable fish in cans under special conditions for future consumption (e.g. sardine)
f); Roasting: Roasting of fish involves mechanical burning of fish over a naked fire for a short moment during which the fish is prepared enough for consumption.
g) Irradiation: This involves the direction of a beam of light on harvested fish in an enclosed storage facilities in other to preserve the fish.
h) Steam cooking: Steam cooking involves the cooking of harvested fish over hot Steam.Such activity helps to preserve the fish.
h) Icing: Icing involves the placement of ice block over or around harvested fish in a container. This method ensures a temporary storage of fish.

Methods of fish harvesting
Fishing tools or heard.
Examples of fishing tools or gears commonly used to harvest fish(es) are:
i)! Cast net
ii) Drag net, draw net, or Seine net
iii) Clap net
iv) Set net
v) Trawler with Seine net or fishing trawler.
vi) Fish traps, gill set, fishing basket, harpoon or spear 
(a) Fishing net
Functions/Uses
  Fishing nets are generally used for the harvesting of fishes from either ponds, streams, rivers, lakes, oceans or seas.

Description
  There are various kinds of nets commonly used. Examples are: 
1) Scoop Net: This is a small net which may be rectangular or cylindrical in         shape with the required or regulated mesh size. It has a wide mouth and a short / long wooden handle. After the pond has been drauned, harvesting can be done with a scoop net. 
2) Gill nets: Gill nets are used to harvest or catch bigger fishes in a pond, thus leaving the smaller fishes until they attain bigger sizes. Gill nets are usually made of 2-3 cm mesh sizes. 
They are called gill bet because the fish pojes it's head through the net mesh and is caught around the gills as it tries to wriggle through the net. The gil nets have lead sinkers (weights) at the bottom rope and floats at the top ropes.
3) Seine net: A seine net is capable of collecting all the fishes in the pond at once because it has smaller mesh size than the gill nets. It is made of heavy  fibres to hold the sinkers (weights) attached to the bottom ropes. The weights hold the nets at he bottom if the pond so that the fish cannot escape underneath the nets as they are pulled. The nets also have floats attached to the top ropes to help the net form an enclosure. Seine net is used with trawlers called fishing trawlers.
4) Fishing trawlers: This is a large Fishing boat in which large nets called Seine nets can be attached. It is used for harvesting large family fishes in the deep sea or oceans. The net can or is capable of harvesting or catching large quantities of for fishes at a time for commercial purposes.
5) Fishing basket: This is a fishing tools designed like a basket. It has a cylindrical shape with a wide mouth. It has a trigger close to the mouth while at the taper holds the food (bait). The bait attracts the fish and when it enters the basket, the trigger us pulled down the body the fish touches it, and this closes the mouth of the basket. By so doing the fish cannot come out if the basket as it is being trapped.
6) Hook and line: The hook and line are also a fish harvesting tool. It has a long wooden handle, a long line, rope or twine, a float and a hook. The principle used in hook and Iine fishing us to offer the fish a bait (usually a small piece of fish or earthworm) fixed to a hook at the end of a line or rope. The fish while trying to bite the bait, swallows the hook and thus gets caught.
Other methods of harvesting fish include.
1) Trapping: This involves the setting of traps to catch fish. It involves the use of gears made from ropes or raffia wooven into various models of capturing fishes. They are set along the water courses and any fish that enters the trap would not be able to get out but remains there until it is caught by the fisherman.
2) Netting: This involves the use of various types of nets to catch fish. Nets like gill bet, clap net, trawl net, etc which have been wooven into various sizes and thickness are thrown into water to catch fish.
3) Electro-fishing: This involves the use of electricity to catch fish by creating electric fields in an enclosed area such that current is sent across, killing fishes between poles. It can be used for total harvesting of fish.
4) Draining of ponds: This involves draining of pond water for easy use of net to catch large fishes.
5) Use of Ultrasonic: This is an instrument which can make sound in water and attract fishes so that they can easily be trapped or harvested using others means of harvesting.
6) Impalling: This involves the use of Spears or harpoons to attack and catch big fishes.

BASIC METHODS AND REGULATIONS OF FISHING
Meaning: Fishery regulation is a set of rules and laws governing the exploitation and other practices of fishery resources, especially in open access to water. In other words, fishery regulations are laws made by the government in order to control and protect fish harvesting do that they do not go into extinction and for them(fishes) to be in regular supply from time to time.
     Fishery regulations or decree in Nigeria was promulgated in 1971 during General Yakubu Gowon's regime.
The regulation are:
(1). Close season: This is a regulation in which no fishing is permitted to take place for a given period of time. This allows the smaller fishes to grow and mature.
(2). Catch quota: This is a form of control in which a fisherman is allowed to catch a specific quantity of fish or regulating the number of fishermen by issuing them fishing permits or licenses at a specific amount.
(3) Mesh size regulations: This involves the use of a particular mesh or net size such that only the matured fishes are caught, thus protecting the young ones.
(4). Regular Stocking: This involves the addition of compactible species of fish to increase the population of fishes in water.
(5). Population control: This involves the use of other fish types like Clarias (catfish) to eat up Tilapia or early harvesting to prevent over population.
(6). Protection of territorial waters: No vessels (except canoes) shall fish within the first two nautical miles of the water of the water of the Nigerian continental shelf.
(7). Ban on the use of explosives: The use of explosive substances in fishing is prohibited because it often results in the death of both mature and the young fishes.
(8) Ban on the use of chemicals or poisonous materials: The use of noxious or poisonous chemicals is prohibited because it also results in the death of both the mature and the young fishes.
(9) Landing tax: landing tax should be introduced such that total catch and sizes of fish should be taxed at the site if landing.
(10) Allocation of fishing areas: Fishing areas are allocated to individual Fisher men so as to curb indiscriminate interference within large fishing areas.
(11) Restriction in breeding section: The breeding section if water should be identified so as to restrict fishing in that section.
(12) Ban on discharge of pollutants or toxic substances: pollutants or toxic materials should not be discharged into the Nigerian waters.
(13) Prohibition of dumping toxic materials: The dumping of toxic materials or industrial wastes should be prohibited in fishing areas or water.
(14) Certification for consumption: There should be certification that fishes to be sold to the public are safe for human consumption.
(15)  Prohibition on killing of endangered species: The law that forbids the killing of endangered aquatic animals should be prohibited.
(16) Ban on electro - fishing: Electro - fishing is outlawed except for research purposes.

Ways of making Fishery Regulations Effective in Nigeria
(a) Use of local or native languages: The fishery regulations should be written and made available in local or native languages.
(b) Simple presentation to fishermen: The regulations should be presented to the fishing community or fishermen in very simple ways.
(c) Wide publicity to create awareness: The regulations should be given wide publicity, using radio, television, posters, leaflets, handbills in order to bring such to the awareness of the people.
(d) Use of law enforcement agents: Appropriate law enforcement agents should be used to enforce the regulations.
(e) Revocation of licenses: There should be revocation or withdrawal of licenses of defaulting fishermen.
(f) Prosecution of defaulters: There should be prosecution of defaulting fishermen.


Lesson seven
FUNCTIONS AND PROBLEMS OF FARM MANAGER
The farm manager is referred to as the entrepreneur in agriculture whose duties include the organisation, administration, production and marketing of produce from the farm. The reward for management is profit.
Functions of Farm manager can be grouped into given major headings:
a) Organisation
b) Administration
c) Production
d) Marketing
e) Evaluation.

Organization
i) The farm manager secures suitable land for farming.
ii) He determines what to produce
iii) He determines the scale of production.
iv)  He procures loan or capital for farming
v)  He recruits or employs labour or workers for the farm.
vi) He decides which enterprise (s) to undertake given the available resources (fish Farming and rice. production).

Administration
i) A farm manager supervises the work on the farm
ii) zHe arranges work roasters.
III) He directs staff on day - to - day activities.
Iv) He makes arrangements for staff welfare.
v)   He rewards or disciplines staff according to their performance.
vi). He organises of manpower in the farm.
vii) He maintains good labour relations to avoid the disruption of farm activities.
viii) He acquiaints himself with government agricultural policies with respect to opportunities and constraints they pose on the farm.

   Production
i) A farm manager is responsible for the purchase and use of farm inputs.
ii) He sets production targets and wage level.
iii) He combines resources to yield optimum profit.
iv) He avoids waste by efficient use and maintenance of farm resources.
v) He adheres to modern farming techniques.
v) He ensures the adequate supply of feeds.
vi) He makes arrangement for general security of the farm.

 Marketing
i) The farm manager determines the quantity of produce to sell.
ii) He determines the best Marketing channel to use to make maximum profits.
iii) He determines when to sell to maximum profits.
iv) He determines at what price to sell.
v) He may also be responsible for the processing of farm produce.

 Evaluation
i) He keeps the general records of the farm.
ii) He supervises accounts and book - keeping of all operations on the farm.
 iii) He assesses the staffing conditions.
  iv) He debelops new strategies for further improvement of farm operations.
   v).   He analyses farm operations with respect to targets and objectives.

Problems of Farm manager
Problems which a farmer manager may face during the course of discharging his duties include:
1. Inadequate Information: He may lack information on where to buy farm inputs or acquire information on new innovations and current prices of farm produce.
2. Problems of Marketing: He may not know how and where to sell his produce, at what time to sell and at which price to sell to make maximum profit.
3. Inadequate Farm Input: Farm input like seeds, feed, fertilizers and chemicals, may be inadequate, scarce and expensive to get.
4. Financial Problems: He may not have enough capital. Banks may not provide loans and produce may not sell at the right price to make more money to reinvest in the business.
5. Inadequate Personnel: He may not get the right management team to work on the farm. They may be too expensive to employ for the farm.
6. Government Policies: Bad government policies like importation of food which are also produced by the farm manager may lead to losses, discouragement and may even result in the folding up of the business.
7. Transportation Problems: He may not have a vehicle to do the running around, to deliver farm input and to take farm produce to the market.
8. Administrative Problem: He may lack the technical know-how, good human relationship with staff, and the condition of his health may affect the performance of his duties.
Lesson eight
           ANIMAL IMPROVEMENT
Meaning of animal improvement
Animal improvement refers to the ways of developing and breeding only those animals that show the greatest merit under consideration such as good feed conservation, growth rate, disease resistance and egg size. It also involves the upgrading of existing (local) breeds as a result of some desirable characteristics which they posses.

AIMS OF ANIMAL IMPROVEMENT
1. To produce animals that can give high yield or products in form of meat, egg and milk.
2. To produce animals that can provide high quality of products such as low back-date thickness, yolk size and shell hardness.
3. To produce animals with high feed conversion efficiency.
4. To produce animals with high growth rate.
5. To produce animals with early maturity.
6. To produce animals which can adapt to climatic (environmental) conditions.
7. To produce animals that are resistant to parasites and diseass.

PROCESSES OF ANIMAL IMPROVEMENT
There are three processes or methods of animal improvement. These are introduction, selection and breeding.

Introduction
Introduction is the bringing into the farm or a country, high quality breeds of livestock with a high productive capacity and other good desirable characteristics from another farm or county. Before the introduction of such animal from country (exotic breeds), one must be sure that such breeds posse’s higher quality characteristics than the local breeds. Different breeds of farm animals exist, and these include the local breeds, imported breeds and the cross breed.
 The local breeds are usually smally animals, slow-maturing, poor producers, but adapted to local environment and resistant to many diseases. The exotic (imported) breeds are big animals, early maturing, good producers but may not adapt to local environment and not be resistant to many diseases. To obtain a balance, the exotic breeds are used to mate the local breeds to obtain cross breeds which will now combine all the good qualities of exotic and local breeds.

Advantages of Introduction
1. Breeds which are not originally present in the home country are introduced.
2. It enhances greater productivity.
3. It leads to the absence of pests and diseases.
4. Breeds may perform better in terms of quality and quantity, if they are able to adapt to local environment.

Disadvantages of Introduction
1. It may introduce new disease(s) to the area.
2. It may introduce new pest(s) to the area.
3. It may have the problem of adaptation to the new area.
4. It may not perform maximally.

Selection
Selection is the process of picking or selecting from a mixed population those animals with breeding values as parents. Selection us undertaken to maximize genetic gain. It helps to select animals that are capable of transmitting their genetic attributes to their offspring. Animals with desirable characteristics like good meet production, egg laying, etc are selected. Selection is grouped into two main classes.
(1) Natural selection: This is the ability of individual animal to weather through unforgivable environ-mental forces to survive die off.
(2) Artificial selection: This selection is done by man using his intelligence and influence to select and mate animals in order to increase the number of animals. There are four types of artificial selection.
        (I) Mass selection: Animals are selected or rejected on the basis if those own performance (merit). Animals with the desired characteristics are chosen in preference to those not possesing them from a large group of animals. 
        (II) Progeny selection: Animals are selected in the performance of them 
Progeny or offspring. Mothers of the best performed offspring are retained while the mothers of offspring that do not perform well are discarded.
            (III) Family selection: Animals are selected or rejected in the basis of the performance of the performance of the relative or family size is large.
             (IV) Pedigree selection: Animals are selected or rejected on the basis of the performance of their ancestors. This selection is based on the belief that ancestors have passed in their traits to the animals are likely to perform equally or even better than the ancestors.
Advantages of selection
1 It ensures that only the best naturally available animal is selected.
2 Animals with desirable characteristics are selected.
3 Animals from best breeds are bred for distribution.
4 Animals with undesirable characteristics are detected and rejected.
5 selection reduces the spread of Diseases.
6 It also reduces the spread of parasite associated with breeding stocks.

Disadvantages of selection
1 selection is tedious and time-consuming.
2 It is very costly in terms of time and money.
3 It requires expertise which may not be readily available.
4 It brings about elimination or exclusion of some desirable traits of some parents’ stock.
5 No new desirable characteristics are introduced.

Breeding
Breeding involves the development of animals by transferring inherited qualities from parents to offspring. This is achieved through mating.

Types of breeding
1) In-breeding
a) This involves the mating of more closely related animals than the average of the population from which they come e.g., the mating of father to daughter, son to mother or brother to sister. 
b) It produces offspring with undesirable characteristics because of recessive genes showing up.
c) It also enables the farmer to get desired character or quality well developed in an animal.
d) In-breeding helps to produce inbred lines that can be used for cross breeding to produce hybrid vigour.
e) It also leads to in-brreding depression.
2) Line breeding
a) It is closely related or similar to in breeding.
b) It involves the mating of not too closely related animals, e.g., mating between cousins.
c) It has the same disadvantages as in-breeding, but it takes a longer period for undesirable traits of the parents to appear (i.e in-breeding depression).
d) It is used to consolidate traits for a site or dam. Most of the high quality commercial characters developed recently have been as a result of line-breeding.
3) Cross breeding
a) This is the mating of proven quality animals from different breeds.
b) It may lead to an increase in hybrid vigour, e.g., the cross between muturu breed of cattle which is resistant to trypano-somiasis and white Fulani which is susceptible to the disease to produce a hybrid which combines the good quality of the two breeds.
c) It results in breeds of animals with higher production capacity than any of the parents.  
d) It brings about greater rate of growth in an offspring.
e) It produces individuals that can withstand climatic variations in the environment.
f) It increases disease resistance in offspring.
g) It also promotes higher yield of eggs, meat and milk in offspring.
4) Out-breeding: This is the matibd of unrelated individual animals within the same breed. Out-breeding is the opposite of in-breeding. It produces offspring with greater vigour and productivity.

 Advantages of Breeding
1) The crossing or mating of Superior animals from two different breeds produces an offspring that is superior to the average of either parent. This is called Hybrid Vigour or heterosis (cross breeding).
2) Offspring grows more rapidly and is more economical to rear (cross breeding).
3) It results in the production of pure breeds or pure lines (in-breeding).
4) It helps to concentrate and preserve specific qualities in an animal (in-breeding).
5) Offspring produced can withstand variations within the environment (crossbreeding).

   Disadvantages of Breeding
1) It may result in-breeding depression, i.e., a reduction in Vigour and performance (in-breeding).
2) It can also result in drop in production such as milk, egg, meat, slow growth rate, loss of Fertility (in-breeding).
3) It may also result in poor resistance to disease (in- breeding).


ARTIFICIAL INSEMINATION
This is the introduction of semen into the reproductive tract of the female by a method other than natural mating. The semen containing spermatozoa are carefully handled, diluted and stored in freezer at a temperature of - 196°C in liquid nitrogen until it is required for use. 
For artificial insemination to succeed, the semen which has been stored is introduced into the female representative tract during breeding cycle ( the heat period) so that fertilization will occur.Artificial insemination is only possible in animals whose heat period is easily observable because spermatozoa are only visible for few hours after introduction into the female reproductive tract.

Methods of collecting semen from a proven male for use in artificial insemination are:
i) Artificial vagina
ii) Massage method
iii) Electro - ejaculation.
iv) Recovery of semen from the vagina after service.

Advantages of artificial insemination
a) It is easier and less expensive than natural mating since the farmer is saved the expense of maintaining a herd of male animals.
b) It is easier and cheaper to import the semen of exotic breeds rather than the male animals themselves.
c) It makes it possible to use the best male animal to a large extent.
d) It is possible to service many females of different sizes leading to the production of many offsprings.
e) It brings about reduction in the transmission of venereal and infectious diseases.
f) It allows for the testing of offspring of a particular individual within a relatively short period of time.
g) The semen of a good bull can still be used long after the death of the bull.

Disadvantages of Artificial Insemination
i) It requires expertise which may not be readily available.
ii) Diffulties in detecting heat in female animals may limit the success of artificial insemination.
iii) In - breeding effects may show up if only a few bulls are used in a particular environment.
iv); If the handling procedure is inadequate (i.e, improper timing of breeding in the oestrus cycle), the pregnancy rate may be very low.


  
