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Question 

Tell me what you know  

feed formulation to be! 



Feed formulation is the technique of 

combining ingredients to give a composite 

feed that will meet the nutrient 

requirements of a particular farm animal 



Factors to be considered 

• The species, the age and physiological state of animal 

 

• The animals nutrient requirement 

 

• The composition of the ingredients (balance) 

 

• Available ingredients 

 

• Chemical composition of the feed ingredients 

 



Question 

What are the different products we get 

from animals? 



Requirements 

• The technical tool must be mastered by all 

nutritionists in other to introduce the best feed to 

the animals for optimum production 

 

• Right formulation can ensure availability of 

essential nutrients to the animals 

 

• Formulation must take into account the right 

balance between nutrients 



Question 

What is the impact of energy 

consumption on feed intake? 

 

What is compensatory diet? 



• Once energy requirement is met, animal stops 

eating. 

 

• When energy is too low, animal eats more to 

compensate for the low energy 

 

• If energy is too high, the farmer spends more on 

other ingredients 

 

• To have a balance, calorie-protein ration is used. 

 



Question 

Mention different feed ingredients available to 

us in Nigeria. 

 

What do they contribute,  

energy or protein? 



Ingredients used in feed formulation can 

be classified as 

 

 protein sources (including amino acids) 

 energy sources (COH) 

lipid sources (also essential fatty acids) 

vitamin supplements/premixes 

mineral supplements/premixes 

growth/pigment enhancers 

ingredients improving palatability 

ingredients improving preservation/storage 



Feed Formulation 

• The Pearson square: 

Simple and Double 

 

Simple Pearson square is 

a simple tool to 

formulate feed from two 

ingredients 

 

Double: more than two 

• Simple Algebra 

 

Simple Algebraic 

method to formulate feed 



Let us do this together 

With Sorghum (9% CP), Fishmeal (64% CP) 

available on a poultry farm, formulate broiler starter 

diet of 23% Crude. 



Try this too 

With Maize (8.5% Crude protein), Soya bean meal 

(43% Crude protein) available on a poultry farm, 

formulate broiler starter diet of 23% Crude protein 



Try this too 

• With Maize (3350 Kcal/Kg ME), Soya bean 

meal (2230 Kcal/Kg ME) available on a 

poultry farm, formulate broiler starter diet 

of 3200 Kcal/Kg ME 



What about this with variable and fixed 

ingredients 

With Maize (8.5% Crude protein), Soya bean meal 

(43% Crude protein) and other fixed ingredients 

available on a poultry farm, formulate broiler starter 

diet of 23% Crude protein assuming: 

• No fixed ingredient 

• Fixed ingredients contribute 12.1% quantity with 

no protein contribution 

• Fixed ingredients contribute 11.5% quantity and 

3.2% Crude protein 



Assignment 

Formulate 17% CP diet for layers using the following 

ingredient: 

Variable ingredients – Maize (8%CP) and GNC (48% 

CP) 

Fixed ingredients – Salt, methionine, lysine, Dicalcium 

phosphate and Fishmeal 

 

• Fixed ingredients contribute 11.5% but no protein 

• Fixed ingredients contribute 11.5% and 1.3% CP  

 



Feed formulation using ratio 

• Formulate a 18% CP ration using the following ingredients: 

Corn (10% CP), Guinea corn (11% CP), Groundnut cake 

(48% CP), Fish meal (65% CP) and Blood meal (80% CP) 

1. Assume the following: 

2. Corn and Guinea corn in the diet are in ratio 1:1 

3. Groundnut cake, Fish meal and Blood meal in ratio 4:1:1 

4. The proportion of fixed ingredients is 13.5% and 

contributes no protein 



Let us try this in class 

• Formulate a 18% CP ration using the following ingredients: 

Corn (10% CP), Guinea corn (11% CP), Groundnut cake 

(48% CP), Fish meal (65% CP) and Blood meal (80% CP) 

1. Assume the following: 

2. Corn and Guinea corn in the diet are in ratio 1:2 

3. Groundnut cake, Fish meal and Blood meal in ratio 3:2:1 

4. The proportion of fixed ingredients is 13.5% and 

contributes 2% crude protein 



Feed formulation using algebra 

• Formulate a 18% CP diet for weaner pigs 

using cotton seed (40.9% CP) and Maize 

(8.9% CP). Calculate the quantity of cotton 

seed meal in the diet using simultaneous 

equation. 



Assignment 

Formulate a 20% CP diet for rabbit using a commercial 

concentrate (40% CP) and hay (15% CP). Calculate quantity: 

1. The amount of concentrate and hay in the diet using 

simultaneous equation 

2. Fixed ingredient contributes 13.5% quantity no protein 

3. Fixed ingredient contributes 11.5% quantity and 3% 

crude protein 

4. The proportion of fixed ingredients is 10.5% and 

contributes 2.1% CP if  Corn and Guinea corn are added 

to the diet are in ratio 1:1 and concentrate (40% CP) and 

hay (15% CP) in ratio 2:4 



Use of Double pearson square in feed 

formulation 

• Formulate a diet that contains 2.85kcal/ME/g and 

17%CP using the following feed ingredients: 

 

 

 
 

• Assume – 

1. No fixed ingredient 

2. 3% fixed ingredients without contribution 

3. 3% fixed ingredients with 1%CP and 0.085kcal/ME/g 

contribution 
 

Ingredient Energy CP

BDG 2.0 18.0

Rice bran 1.8 12.0

Maize 3.4 10.0

Full fat soya 3.5 35.0
M
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Assignment 

• Formulate a diet that contains 2.85kcal/ME/g and 

17%CP using the following feed ingredients: 

 

 

 
 

• Assume – (Work from energy to protein) 

1. No fixed ingredient 

2. 3% fixed ingredients without contribution 

3. 3% fixed ingredients with 1%CP and 0.085kcal/ME/g 

contribution 
 

Ingredient Energy CP

BDG 2.0 18.0

Rice bran 1.8 12.0

Maize 3.4 10.0

Full fat soya 3.5 35.0
M

ix
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B



PREMIX FORMULATION 



- Vitamin 

- Mineral 

- Vitamin and mineral 

Source that 

contains nutrient of 

interest 

Bulky materials 

like Wheat offal, 

Corn bran, SBM 

e.t.c 



Lets do this!!! 

• Prepare a mineral premix that contains the 

following ingredients to be added at the rate of 

2kg/tonne of feed using wheat offal 

Mineral 

element Source 

% of min 

in source 

Rqmt of 

feed/kg 

Amt of 

min/tonne 

Amt of 

source/tonne 

Mn MnSO4 28% 55mg     

Fe FeSO4 21% 80mg     

Cu CuSO4 25% 4mg     

I KI 69% 0.35mg     

Zn ZnSO4 36% 50mg     



Lets do this also!!! 

• Prepare a mineral premix that contains the following 

ingredients to be added at the rate of 2kg/tonne of 

feed using wheat offal. Given that: Mn (54.9g), Fe 

(55.5g), Cu (63.5g), I (127g), Zn (65.4g), K (39g), S (32g) 

and O (16g) 

Mineral 

element Source 

Molecular 

weight 

Conc of 

min in 

source 

Rqmt of 

feed/kg 

Amt of 

min/tonne 

Amt of 

source/tonne 

Mn MnSO4 55mg     

Fe FeSO4   80mg     

Cu CuSO4   4mg     

I KI   0.35mg     

Zn ZnSO4   50mg     



Assignment!!! 
• Prepare a Vitamin-mineral premix that contains the 

following ingredients to be added at the rate of 

3.2kg/tonne of feed using SBM as carrier. 

Mineral 

element Source 

Conc of min 

in source 

Rqmt of 

feed/kg 

Amt of 

min/tonne Amt of source/tonne 

Vit A 

Vit A 

Acetate 325000iu/g 1500iu     

Vit D3 

Vit D 

Acetate 325000iu/g 200iu     

Biotin Biotin Pure/100mg 0.09mg     

Mn MnSO4 28mg/100mg 55mg     

Fe FeSO4 21mg/100mg 80mg     

Cu CuSO4 25mg/100mg 4mg     

I KI 69mg/100mg 0.35mg     

Zn ZnSO4 36mg/100mg 50mg     



Unit Conversions 

The contents of three ingredients (Vitamin A, D, and E) are expressed as International Units (IU) on dietary 

supplement and food labels. Guidelines for converting units of IU to mg are given below.  

 

For these calculations, the formulas are:  

 

• To convert Vitamin A as retinol:  

      From IU to mcg:  IU * 0.00034 = mg 

       

 

• To convert Vitamin A as beta-carotene:  

      From IU to mcg:  IU * 0.00068 = mg 

       

 

• To convert Vitamin D:  

      From IU to mcg: IU * 0.000025 = mg  

       

 

• To convert Vitamin E if the product label has DL-Alpha-tocopherol as the ingredient: 

      From IU to mg: IU * 0.9 = mg  

      For example:  30 IU * 0.9 = 27 mg  

      From mg to IU: mg / 0.9 = IU 

 

• To convert Vitamin E if the product label has D-Alpha-tocopherol as the ingredient: 

      From IU to mg: IU * 0.67 = mg.  

      For example: 30 IU * 0.67 = 20.1 mg 

      From mg to IU: mg / 0.67 = IU 



QUESTIONS 


