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WEEK TWO: 

LIVESTOCK RATIONS 

What is Livestock Ration? 

Livestock ration is a way of supplying the farm animals under stock by the farmer 

with the appropriate quantity and quality feedstuff within a stipulated period of 

time for proper growth and development. 

A Ration is also defined as the total amount of feeds an animal receives in a 24-

hour period. An animal highly needs a balanced share of feeds/diets (rations) to 

perform a specific taxes or activities such as growth, maintenance of body weight, 

temperature, lactation and gestation etc. 

Types of Ration 

There are four major types of livestock rations thus;  

1. Balanced ration 

2. Maintenance ration 

3. Production ration 

4. Wearing ration 

 

1. Balanced Rations/Diets:  

This is the type of ration which contains all the numerous/six classes of 

feed in right proportion. To produce highly and for good profit in livestock 

business, the animals should be fed on a balanced rations which are often 

obtained through proper ration formulation. The ration formulation 

involves the combination of the proper amounts of the various feed 

ingredients in the feed to meet the body requirements of the animal. Those 

required feed nutrients include: carbohydrate, proteins, minerals, vitamins, 

fats and oils and water. A balanced ration is always served to the animals 

based on their production functions, specie of animal and the animal’s 

stage of life. 

 

2. Maintenance Ration: 
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This type of rations are always served to farm animals that are in non-

productive state which will just meet their energy requirements. Such a 

ration is served to the animals to help them carry on the normal body 

activities without loss or gain in body weight. The various life 

processes/body activities which the maintenance ration enables the animals 

to carry out are respiration, digestion, regulation of body temperature and 

excretion etc. 

 

3. Production Ration: 

This kind of ration is fed to the animals well above the maintenance level. 

It is served to enable the animals produce highly in terms of milk, egg, and 

meat or offspring production. Such ration is usually meant to be high in 

carbohydrates and proteins in order to meet the energy needs at the 

moment. Examples/classes of production rations are: 

a. Steaming up: This kind of production ration; is given of special diets to a 

pregnant animal in preparation for parturition and lactation. 

b. Supplementary feeds: This refers to the additional feed stuff given to the 

animals in order to effect a purpose which may not be readily met by the 

conventional or normal feeding process. This kind of feed helps to make 

up for deficient nutrients in the diet. 

 

4. Weaning Ration: 

This is the type of ration often fed to the young animals prior to gradual 

separation from their mother (weaning). Weaning ration (WR) is usually 

high in proteins and low in fibre, so as to facilitate the growth and 

development of the young ones. Such rations should be gradually 

introduced to the young animals. The young animals should also be fed 

with colostrum. 

 

MALNUTRITION 

Malnutrition is a state of unhealthy condition caused by feeding farm animals on 

wrong kind of rations or inadequate feed and excessive feeding ration. It can also 

be described as improper feeding pattern, that is, imbalance of food nutrients in 

the diet of an animal.  

When livestock are fed too low or wrongly in relation to their body requirements, 

malnutrition occurs. More so, when the animals fails to utilize food nutrients in a 
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diet maybe because of ill-health even though the nutrients are highly available in 

the feed, “Malnutrition also sets in”. 

Causes of Malnutrition in farm animals. 

a. Shortage of food 

b. Low income of the farmer to provide the feeds requirement and at the 

appropriate time. 

c. Quality of the feeds given to the animals 

d. Scarcity and high cost of the necessary feed items results to malnutrition. 

 

Effects of Malnutrition on Farm Animals 

a. It leads to slow growth/stunted growth. 

b. It leads to loss of weight/emaciation. 

c. It leads to low/poor reproduction rates. 

d. It leads to high mortality rates on young animals  

e. Malnutrition also leads to physical deformities such as rickets, 

osteomalacia (nutritional deficiency disease often characterized by stiff 

joints and flexible bones). 

f. It also paves way to abortion in farm animals. 

 

 

 

Nutritional Deficiency Diseases/Symptoms of Malnutrition 

These nutritional deficient symptoms are often dependent on the nutrients lacking 

in the feeds rations given to the livestock. The diseases and their symptoms are 

as listed below; 

1. Rickets and Osteomalacia 

2. Ketosis 

3. Milk fever (hypocalcaemia) 

4. Acidosis 

5. Alopecia (loss of hair) 

6. Crazy and retard growth 

7. Reduced resistance to infections 

8. Anaemia 

9. Protein malnutrition and vitamins (A, E, B1, B2) deficiency 

10. Pantothenic acid deficiency 
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Brief details of the deficiencies- 

1. Rickets:  

This deficiency is often caused by lack of calcium, phosphorus or Vitamin 

D. it usually occurs in young animals, resulting in bone malformation, soft 

bones followed by swollen ends and stiff joints. This deficiency can be 

corrected by feeding the animals with bone meal, calcium and phosphorus. 

 

2. Ketosis: 

This nutritional deficiency usually affects high milk-producing animals 

and often associated with low level glucose in the blood which leads to a 

rapid reduction in the level of milk-production, feed consumption, 

twitching of muscle and production of a particular sweetish, chloroform-

like smell of acetone in the milk. This problem can be corrected by addition 

of molasses to the ration and by glucose injections/glucogenic feeds. 

 

3. Hypocalcaemia (Milk fever):  

This is associated with low level of calcium in the blood. It occurs 

immediately after calving and in high milk-producing animals. Its 

symptoms are general loss of condition, nervousness and loss of 

consciousness. The animal lies down, stares and with the head turned 

backwards. Milk fever, is corrected by feeding the animal with feeds high 

in calcium, phosphorus and vitamin D. Treatment can also be achieved 

through intravenous injection of the affected animal with calcium 

borogluconate or feed rich in calcium gluconate. 

 

4. Acidosis: 

This deficiency is commonly caused by the production and injection of 

excess lactic acid into the blood stream of the animals thereby causing 

increase in pulse and respiration rates, coma and sometimes death. The 

animals affected by this disease can be helped by feeding them with diets 

high in roughages. 

General prevention/correctional measures to malnutrition in farm animals- 

a. The animals must be fed with balanced diet or rations at all time 

b. Under-feeding of the animals should be avoided. 
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c. A good legume/grass mixtures should be provided for the grazing animals. 

d. Supplementary feeds and concentrates should be supplied when necessary 

to the animals. 

e. Feed the animals with bone meals, calcium and phosphorus and allow the 

animal to get the early morning sun to avoid rickets or osteomalacia. 

f. If it is the case of ketosis, feed the animals frequently on a balanced rations 

with strict maintenance of farm-hygiene. 

Causes, Symptoms and Correction of Some Common Nutritional Diseases 

(See the table below) 

Diseases Causes Symptoms Correction 

1. Anaemia Iron 

Deficiency 

Loss of appetite, 

emaciation and 

death 

Iron tablets 

2. Ketosis  Excessive fat 

metabolism 

under 

starvation or 

high milk 

production 

Loss of appetite, 

smell of 

acetone, low 

milk yield 

Feed glucose 

or glucogenic 

feeds 

3. Hypocalcaemia (Milk 

fever) 

Low blood 

calcium 

Loss of appetite, 

constipation and 

nervousness 

Feed calcium 

gluconate 

4. Acidosis  High level of 

carbohydrate 

diets 

Increased 

respiration rate, 

sunken eyes, 

staggering, 

coma and death 

Feeding of 

buffering e.g. 

Sodium 

bicarbonate 

feed less 

carbohydrate 

5. Rickets/Osteomalacia Lack of 

calcium and 

phosphorus 

or poor 

rations. Lack 

of vitamin D 

Stiff joints and 

flexible bones 

Feed vitamin 

D, calcium 

and 

phosphorus in 

good quantity 

6. Protein malnutrition Low protein 

in the diet 

Depressed 

appetite, low 

productivity and 

low growth rate 

Increase the 

protein in the 

diet 
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7. Vitamin A deficiency 

 

 

 

8. Vitamin E deficiency 

 

 

 

 

 

9. Pantothenic acid 

deficiency 

 

 

 

Low level of 

vitamin A in 

the feed 

 

 

Low level of 

Vitamin E, 

poor mixing, 

oxidation of 

fatty acids in 

the diet 

 

 

Low 

pantothenic 

acid in the 

feed 

Lacrymahon 

conjunctivitis, 

nasal discharge 

and low egg 

production 

Backward 

retraction of the 

head known as 

Eucephalomacia 

exudative 

diathesis 

 

 

Crusty, scab-

like lesions on 

corners of the 

mouth and eyes 

Administer 2 

to 4 times 

recommended 

level of 

vitamin A 

 

Ferosis and 

seals 

dermatitis, 

fatty liver 

syndrome, 

slipped 

tension 

 

 

Injection of 

pantothenic 

acid and after 

recovery add 

to the feed as 

appropriate 

 

 

Note that malnutrition, is exhibited through observable signs/symptoms such as; 

reduced growth, increased mortality and unthriftiness etc. 

 

 

Factors to be considered on deciding the type of rations to feed the farm 

animals. 

1. The class of animal. 

2. The purpose of keeping the animal. 

3. The animals condition of health 

4. The management system  

5. Age of the animal 

6. Physiological state of the animal such as: pregnancy, weaning, egg-

production and milk production etc. 
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THIRD WEEK: 

FORMULATION OF LIVESTOCK RATIONS 

The process of combining feed ingredients or mixtures appropriately so as to 

provide a balanced ration for the livestock animals is called “Ration 

Formulation”. 

The following factors are to be considered while formulating feed rations. 

1. The nutrient content of the feeding stuffs. 

2. The nutrient requirement of the animal. 

3. The palatability/acceptability of the feed to the animals. 

4. Digestibility of the feed by the animal’s body system. 

5. The purpose for which the animals are kept, that is, either for meat, milk, 

hides and skins production or for work purpose. 

6. Age of the animal 

7. Side effects of the feed to the animal. 

 

Ways of Formulating Rations 

The following are the basic methods for formulating rations-thus; 

1. Pearson Square method 

2. Computer method 

3. Manual method 

 

1. Pearson Square Method: 

This method is used in balancing the scale of a ration for a specific nutrient. 

Eg. If a farmer wants to make a concentrate mixture which contains 16% 

protein and he has maize meal of about 9% protein and soybeans meal with 

40% protein available, the following arithmetic steps can be used to 

prepare a well-balanced ration using the Pearson Square Method (PSM) 

 

a. Make a Pearson square, 

b. Put the 16% protein requirement at the Centre of the square. 

c. Put soybeans percentage of 40% at the lower left corner and maize meal 

of 9% protein at the upper hand corner. 

d. Do a cross-subtraction (16-9=7, 40-16 = 24) which implies that 24 parts 

of the maize meal and 7 parts of the soybeans meal should be used. 
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e. Divide the parts of the soybeans meal (7) by the total part (31) and 

multiply by hundred to get the percentage of the soybeans meal in the 

mix. 

f. Secondly, divide the parts of the maize meal (24) by the total parts (31) 

and multiply as well with hundred to get the total percentage mix of the 

maize meal proteins. See the square below; 

 

 
 

 

 Pearson Square Method (PSM) 

However, to work for the percentage of maize meal in the mixture: 

% of maize meal = 24/31 * 100 = 77.42% 

% of soybeans = 7/31 * 100 = 22.48% 

 

Therefore, the balanced diet ration will be; 77.42% of maize and 22.58% 

soybeans. 

 

2. Computer method: This method involves the use of computers to 

formulate rations that would meet exactly the nutrient requirements of the 

animal. With the use of computers, it is quite very easy to formulate a ration 

hence it instantly and more accurately helps in the rations formulation. 

 

3. The Manual method: 
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This method have been confirmed the most common and as well as the 

traditional way of formulating rations used by the subsistence farmers. The 

animals are often hand fed or self-fed by the farmers through 

estimation/eye gauge. 

However, a good farmer should be able to estimate. Once the daily feed 

consumption is estimated, the concentration of any given nutrient needed 

in the feed to meet the animal’s daily requirement can also be calculated. 

 

Steps in formulating/preparing a specific Ration/Meal e.g. Bone meals, Blood 

meals, Fish meals, Groundnut cake and palm kernel cake etc. 

1. Bone meal:  

The bone meal can ideally be prepared by  

I. collection of the bones from the abattoir, 

II.  Burning the collected bones and 

III. Finally crushing the burnt bones to a desired texture.  

 

2. Blood meal:  

The fresh blood of animals are first collected from the abattoir, ii. Allow it 

to clot in the open, iii. Heat the blood stream to reduce the moisture content 

and kill the pathogens. Finally dry and crush. 

The problems often associated with the blood-meals are: 

a. They often develop  repugnant odour 

b. They are easily contaminated or adulterated. 

c. They can attract flies if not well processed and preserved. 

d. They can habour disease causing organisms. 

e. They have low palatability and poor storage ability. 

 

3. Fish meal: 

This can be prepared by collection of the fresh fish first and drying it by 

sun-drying or smoking them to reduce the moisture content. This is 

followed by grinding of the dry fish to powder texture. 

 

 

4. Cottonseed meal: 

First of all, collect the cottonseeds, grind them, extract the oil and then dry 

the residue/cake, then the cottonseed meal is formulated. 
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Some Supplements/Additives/Drugs often Added to Feeds. 

Supplements comprises of chemicals or feeds often added to feed rations while 

formulating them to supply deficient nutrients, especially vitamins and minerals 

in the diet. They are usually low in energy, proteins and fibre but high in vitamins 

and minerals. They are used to help in food digestion, growth and development 

and as well aid resistance to diseases.  

Supplement feeds could be fed separately or mixed with other feeds. For instance, 

blood meals, fish-meals, milk by-products, palm kernel cake, groundnut cake and 

bone meals can be supplemented by the additives. In ruminant animals, food 

additives or supplements can be fed in the form of salt block or can be mixed with 

their ration. Hormones and antibiotics can be fed in this form as well. 

 

ASSIGNMENT 1. (20MARKS) 

1. Briefly discuss how to formulate the following feed meals: 

a. Groundnut cake 

b. Palm kernel cake (6mks) 

 

2. a. What are ‘Roughages” (give a typical example) (4mks) 

b. Give any 5-guidelines in feeding livestock animals for efficiency 

(10mks). 

 


