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Chapter 6 

Poultry Feeding 

Muhammad Yousaf and Shakeel Ahmad† 

Abstract 

Poultry feed is one of the most important component in raising poultry. Main cost 

is incurred on feed of birds. To produce quality feed, proper feed ingredients 

quality and storage play a major role. Feeding methods needs due consideration for 

specific rearing of broilers, layers and breeders. Feed forms have their own impact 

on performance of the poultry birds. Automatic feeding is gaining more popularity 

as compared to manual feeding in modern day poultry farming. Specific measures 

are taken care of to avoid feed wastage. Effective feeding strategies are practiced 

during summer and winter season to achieve production goals. To achieve better 

feed efficiency, feed additives, toxin binders, enzymes etc. are used in poultry feed. 

Proper attention is required while feeding the feed to the birds. Equal feed 

distribution, proper number of feeders, proper placement of the feeders, height of 

feeders and drinkers, feeding time, duration of the feed intake, environmental 

conditions needs to be addressed to get appropriate production from poultry birds. 

Behaviour and conditions of flock be judged during feeding of birds. Poultry feed 

and feeding are most important in poultry operations requiring due consideration 

for better production of the birds. 
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6.1 Introduction 

Poultry feed constitutes one of the major expenses during raising poultry birds. 

Feed comprises of 55-70 % of expenses incurred on raising various poultry species. 

Poultry feed has its prime importance in poultry business. Good feed quality and 

proper feeding inappropriate environmental conditions ensure successful farming. 

To produce quality feed, proper feed ingredients quality and storage play a major 

role. Feeding methods are of great importance for rearing poultry. Feed forms have 

their own impact on production performance of poultry birds. In modern day 

poultry industry, automatic feeding is gaining more popularity as compared to 

manual feeding. Careful consideration is given to avoid feed wastage. To achieve 

better production goals effective feeding strategies are practiced during summer 

and winter season. Feed additives, toxin binders, enzymes etc. are used in poultry 

feed to achieve better feed efficiency. Equal feed distribution, proper number of 

feeders, proper placement of feeders, and height of feeders and drinkers, feeding 

time, duration of feed intake, environmental conditions are very important to get 

excellent production. Behaviour and conditions of flock be judged during feeding 

of birds.  

6.2 Principles of Poultry Feeding 

Poultry feed should have all essential nutrients like crude protein, metabolizable 

energy, vitamins and minerals according to requirements of poultry species keeping 

in view their age. Balanced poultry diets will fulfill nutrient requirements of poultry 

birds resulting in better egg and meat production. Feed should be free from 

mycotoxins or microbial contaminants to save birds from diseases which can cause 

lower production, immunity and mortality. Appropriate feed storage facilities and 

fresh feed will contribute in exploiting the potential of poultry. Feed birds at proper 

time, ensure even feed distribution and avoid over filling feeders. For optimum 

production, change nutrient level keeping in view season. Presence of farm 

manager at feeding time is recommended to observe flock closely and making 

decisions on actual grounds which will ensure improved flock (Jadhave 2003; 

Singh 2004). Modern feeding systems, quality feed and better feed efficiency in 

modern poultry housing systems will result in more egg and meat production 

resulting in more profit to poultry farmers. 

 

6.3 Poultry Feed Ingredients and Their Storage 

Finished poultry mash is a complex mixture of various feed ingredients grinded and 

homogenously mixed together, containing required nutrient levels depending on 

species, type and category of birds. Feed ingredients level in poultry diets are given 

in Table 6.1. Similarly, nutrient levels of ingredients are highlighted in Table 6.2. 
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Table 6.1.  Common feedstuffs and their inclusion levels in poultry rations. 

Feedstuff Inclusion (%) Feedstuff Inclusion (%) 

Alfalfa meal 0-3 Meat com bone meal 0-3.5 

Bajra 5-15 Molasses 0-8 

Barley 0-10 Oats  0.15 

Barseem 0-5 Rice-kani 15-30 

Blood-meal 1.0-2.0 Rice polish 10-30 

Bone meal 1.5-2.5 Rice bran 10-20 

Corn (maize yellow) 0-55 Rice bran (deoiled)  5-10 

Cotton seed cake  0-7 Salseed cake 4-6 

Dried poultry manure  0-8 Soybean meal 5-25 

Fish meal 0-8 Sunflower  0-15 

Fat (animal or vegetable) 0-7 Sesame cake 0-25 

Ground-nut-cake  0-25 Silk worm purpose meal  0-5 

Hatchery waste 0-3 Tapioca flour 5-15 

Jowar (light variety) 15-30 Triticale  0-30 

Lime stone 1.5-3.5 Wheat 0-25 

Maize gluten meal 0-12 Wheat bran 0-13 

Manganese sulphate 0.02-0.045 Oyster shell (shell grit) 0-7 

Meat meal 0-8 Steamed bone meal 0-3 

6.3.1 Energy Feedstuffs 

Cereal grains unfit for human consumption, damaged grain and agro-industrial by-

products can be conveniently used for preparing cheaper poultry rations. About 45 

to 65 percent inclusion of energy feedstuffs are required to manufacture feed of 

desired energy level.  

6.3.1.1 Maize (corn): 

It is major source of energy and commonly used in higher quantity in poultry feeds 

in India. Maize is highly palatable and rich in energy but protein and mineral 

content is lower. Good quality corn is shown in Figure 6.1. Out of two varieties i.e. 

red and yellow, yellow maize is preferred for poultry feed due to its higher content 

of carotene (vitamin A precursor) and xanthophyll, a substance responsible for yolk 

yellow color in eggs. Various fed ingredients are shown in Figure 6.2. 

 

Figure 6.1. Good quality corn 
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6.3.1.2 Jowar (Sorghum) 

Nutrient value of it is as good as that of maize, but its energy content is slightly 

lower and palatability is also less due to presence of tannin. Hybrid jowar is 

commonly used in poultry rations and light yellow colored variety is preferred, as 

the dark variety contains some bitter substances. 

6.3.1.3 Millets 

Rough grains like bajra (pearl millet) is sometimes included in poultry diets at low 

levels, because bajra also contains tannin. 

6.3.1.4 Barley and Oats 

They can be safely used in low energy diets for growers and broiler replacement 

breeders. Slightly higher fiber content in barley and oats prevent cannibalism, 

similarly good manganese content of oats can reduce leg deformities and disorders 

like slipped tendon. 

6.3.1.5 Wheat and Wheat Bran 

Wheat bears more nutritive value and wheat bran’ is commonly used as filler in 

diets. Common feedstuffs are given in Table 6.2. 

6.3.1.6 Rice-Kani 

It is a good source for poultry feed (Figure 6.2). It has high digestibility and 

palatability with fair amount of energy and protein. 

6.3.1.7 Rice Polish and Rice Bran 

Rice polish is a powder obtained while polishing rice after removing its hulls and 

bran, while rice bran is bran layer or pericarp of rice. Rice polish is a very good 

source of energy and B-complex vitamins. Because of its high fat content rice 

polish can develop rancidity during long-time and faulty storage. Deoiled rice bran 

is available after solvent extraction, used as filler for poultry feeds. 

6.3.1.8 Salseed Meal 

Nutrients levels of salseed meal are as good as that of cereal grains and because of 

its fair energy content it can be used to replace grains in poultry feed. But tannin 

content is again a limiting factor for its inclusion in poultry feed. 

6.3.1.9 Tapioca Meal 

Tapioca meal is obtained from its tubers and is fair source of energy. Even though 

some varieties of tapioca contain cyanogenic principles they can be removed by 

heating or sun drying of it and can be safely used to prepare poultry feeds. 

6.3.1.10 Damaged Food Grains 

Grain spoiled and infested with insects during storage in warehouses mostly by 

food corporations, are called as damaged grains. Even grains can also be damaged 

due to untimely rains and pest infections before harvesting. Such grains which are 
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unfit for human consumption can be used to manufacture poultry diets provided 

they are not heavily damaged and can supply energy. 

6.3.1.11 Dried Poultry Manure 

Droppings from caged layers are collected without contamination, processed after 

drying and sterilization can be safely used in poultry rations up to 10 percent. It 

contains high amount of calcium and phosphorus with fair amount of protein. 

6.3.1.12 Molasses 

A by-product of sugar industry contains fair amount of energy. Besides increasing 

palatability of feed it also reduces dustiness of feed. It can be safely used up to 4 to 

8%. Various good quality poultry feed ingredients are shown in Figure 6.2. 

 

Fig. 6.2. Various poultry feed ingredients 

Table 6.2. Composition and grouping of common feedstuffs for poultry. 

S. 

No 

Feedstuff ME 

Kcal/k

g 

Crude 

protei

n % 

Crude 

fiber 

% 

Ether 

extrac

t % 

Calciu

m % 

Phos

phoru

s % 

Manga

nese 

mg/kg 

Zinc 

mg/kg 

Lysine 

% 

Met

hioni

ne % 

Trypt

ophan 

% 

Vit. 

B12 

mg/kg 

Acid 

insolu

ble 

ash % 

Energy feed stuffs 

1. Bajra  2640 12.5 2.1 4.8 0.12 0.7 - - 0.41 0.2 0.21 - 1.45 

2. Barley 2620 11.8 6.3 2.6 0.3 0.62 18.2 17.1 0.58 0.2 0.2 1.9 - 

3. Corn  3330 9.0 2.2 3.8 0.23 0.38 4.9 12.2 0.17 0.15 0.1 1.4 - 

4. Jowar 2650 9.8 3.5 4.4 0.16 0.3 16.1 15.2 0.35 0.17 0.11 - - 

5. Molasses 2410 2.7 - - 1.5 0.65 56.1 - - - - 3.2 0.45 

6. Oats 2845 14.5 13.3 4.5 0.1 0.4 42.7 - 0.4 0.3 0.2 1 - 

7. Rice polish 2930 12.2 11 13.8 0.25 13.5 - - 0.45 0.25 0.1 1.6 6.7 

8. Rice kani 2340 7.7 1.5 1.6 0.1 0.46 - - 0.07 - - 0.8 0.65 

9. Rice bran 2220 14 13.5 1.6 0.35 1.75 - - 0.45 0.36 10 - 8.3 

10. Salseed 

cake 

3090 10.2 3.3 3.0 0.25 0.15 - - 0.61 0.38 0.4 - 214 

11. Triticale 

grain 

3840 15 5 2.2 - - - - - 0.3 - - - 

12. Tapicaflour 

(cassava) 

2290 2.8 10.7 0.6 0.56 0.11 - - 0.06 0.06 0.05 - - 

13. Wheat 3040 10.2 2 2.5 0.16 0.41 55 15.5 0.46 0.2 0.2 1 - 

14. Wheat bran 1080 14.5 11 3.6 0.18 1.1 125 0.06 0.52 0.1 0.26 - - 

15. Fat (veg or 

anim) 

7690 - - 90 - - - - - - - - - 

Protein feed stuffs 

16 Blood meal 1420 74 0.6 1.4 0.31 0.3 5.7 - 6.35 0.82 1.01 4 3.2 

17. Fish meal 2450 44 3.5 4.4 7.18 1.7 39 - 4.17 1.41 0.35 - 8 

18. Dried 

poultry 

manure 

800 26 15 2.3 3.9 1.45 - - - - - - 5 

19. Hatchery 

waste 

1930 38 3.5 1.8 7.2 2.1 - 1.15 0.85 0.21 - - - 

20. Meat meal 2320 56 2.1 12 2.7 2.05 10.1 - 4 0.85 0.94 - 9 
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21. Meat cum 

bone meal 

2110 53.5 2.2 - 11.2 5.40 13 104 3.73 7.75 0.212 - - 

22. Bone meal  1040 14.5 2.6 3 26.8 12.1 32 446 (fluorine: 

0.05%) 

- - - - 

23. Maize 

gluten meal 

2700 50 2 4.1 0.2 0.33 8.1 - 1 1.26 0.26 1.5 - 

24. Soybean 

meal 

2690 50 2 4.1 0.2 0.33 8.1 - 1 1.26 0.26 1.5 - 

25. Sunflower 

cake 

2235 37 11.4 10.8 0.42 0.15 24.4 - 1.95 1.55 0.6 6.3 0.6 

26. Sesame 

meal 

1880 38.9 4.5 9.1 2.45 1.4 51.5 107.3 1.15 1.22 0.7 3.1 1.48 

27. Yeast  - 32.1 1.8 1.2 6.05 0.4 - - - - - - - 

Mineral supplements 

28. Lime stone - - - - 37.5 0.025 - - - - - - - 

29. Oyster shell - - - - 37.4 - - - - - - - - 

30. Dicalcium 

phosphate 

- - - - 23 18.1 fluorine 

0.01 – 

0.05% 

- - - - - - 

31. Rock 

phosphate  

- - - - 33.5 18.1 fluorine 

0.01 – 

0.30% 

- - - - - - 

32 Manganese 

sulphate 

- - Mn - 22 - - - - - - - - 

6.3.2 Proteins Feedstuffs 

Protein feed stuffs are included in poultry diets mainly to supply protein abut along 

with it they also contribute around 30-35 percent energy. They are mainly classified 

into vegetable and animal proteins depending on source of origin. 

6.3.2.1 Vegetable Proteins Feedstuffs 

Vegetable protein feed stuffs are usually deficient in lysine and methionine which 

are limiting amino acids and most of them contain some or other anti-nutritional 

factors or toxic principles. For some processing methods are available to detoxify 

or to destroy the anti-nutritional factors but for some of them technology has not 

been developed to eliminate them. Commonly available vegetable protein 

feedstuffs which can be used in poultry feeds are groundnut cake, soybean meal, 

sunflower cake, sesame cake, cottonseed cake, coconut meal, maize gluten meal, 

mustard cake, linseed cake, yeast, penicillium mycelium. 

a. Groundnut Cake (CNC-Solvent Extracted) 

It is an excellent source of protein and was commonly used as major ingredient 

for supply of protein in poultry rations. But nowadays due to its afflation 

content, its use is limited. Extraction variety is used for poultry feeding which 

contains more protein but low in energy than expeller type. 

b. Soybean Meal (toasted) 

Nowadays soybean meal is widely available and very good source of protein. It 

is good source of lysine but deficient in methionine. It is abundantly used to 

replace fish-meal and GNC in poultry diets. It contains anti-nutritional factor 

namely trypsin inhibitor but it can be removed by toasting. 
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c. Sunflower Cake 

Protein quality sunflower cake is better but protein content is lower than 

soybean meal and fiber content is also higher. It is good source of arginine and 

methionine when compared with soybean but lower lysine and cystine content. 

It is very good in water soluble vitamins like niacin and pantothenic acid. 

d. Sesame Cake (Til Cake) 

It is fair supplement for protein. Its methionine, tryptophan and arginine 

content are better but poor in lysine and cystine. Sesame cake when combined 

with GNC forms a better protein supplement. 

e. Cotton Seed Cake 

Even though it contains higher percentage of protein it is poor in lysine. 

Besides it contains gossypol and cyclopropenoid fatty acid which are limiting 

factors for its use in poultry rations. Toxic gossypol leads to discoloration of 

yolk and slower growth. 

f. Coconut Meal 

Even though it is non-toxic its digestibility is poor. Hence it is not commonly 

used in poultry rations. Its protein content is 20 percent and can be included in 

poultry diets up to 10-15 percent. 

g. Maize Gluten-Meal 

It is by-product of starch industry. They are obtained while processing yellow 

maize for starch and contain higher levels of carotene and xanthophyll. Even 

though its total protein content is higher it is deficient in lysine, arginine and 

tryptophan. 

h. Mustard Cake 

Despite its abundant availability, its use in poultry feed is very limited due to 

toxic principle glucoside and strong aroma, odor and taste, besides it is 

deficient in lysine. 

i. Linseed Cake 

It is hardly used up to 3 percent in poultry ration due to its toxic principle 

cyanogenic glycoside and anti-pyridoxine factor. Its tryptophan content is 

higher and some essential fatty acids in it improve the appearance of feathers. 

It is mildly laxative and can be detoxified by boiling. 

j. Guar-Meal 

In spite a good source of protein, guar meal’s use in poultry rations is limited 

due to guar-gum and trypsin inhibitor. 

k. Yeast 

A by-product of distillery and brewery industries is yeast. Despite its high cost 

it is included in poultry diets due to good content of B-complex vitamins. 
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l. Penicillium-Mycelium 

Waste product obtained in manufacturing of penicillin is penicillium-

mycelium. Primary its residual antibiotic is beneficial for poultry feeds besides 

its good protein content. 

6.3.2.2 Animal Protein Feedstuffs 

As far as quality is concerned animal protein feedstuffs are better than vegetable 

protein feedstuffs. They have the best amino acid composition with high levels of 

lysine and methionine, which are most important in case of poultry diets. Besides 

they contain fair amount of calcium and phosphorus along with excellent natural 

sources of vitamin B12. In animal protein feedstuffs, feather and blood-meal has 

poor amino acid composition and they are less palatable also. Therefore, they are 

not included in poultry feeds more than 2.5-3.0 percent level. 

a. Fish-Meal 

Among all animal protein source fish-meal is the best protein source due to its 

rich contents of essential amino acids. Similarly, it is also richer in vitamins 

like choline, vitamin B2, pantothenic acid, vitamin B12 and in minerals like 

calcium and phosphorus. Fish-meal is obtained from grinding of clean, dried 

and whole undecomposed fish. Grinding of whole fish may be without or with 

fish oil and usually does not contain more than 3 percent salt. 

b. Meat Meal, Meat cum Bone Meal 

Besides very good content of calcium and phosphorus, these products are good 

source of high quality protein. Their vitamin content of choline, vitamin B12, 

pantothenic acid, vitamin B2 is fair. Products quality varies depending on 

processing methods and amount of gelatin in it, which limits its use in poultry 

rations up to 5-10 percent. Composition of meat meal, meat cum bone meal is 

given in Table 6.2. 

c. Blood Meal 

Despite its high protein content, blood meal cannot be used in poultry rations 

more than 1.5-2.5 percent level due to its high un-palatability and poor 

digestibility. Even though its lysine content is high, it is poor in amino acid 

composition. Blood collected in processing and slaughter houses is collected in 

coagulated form and then dried to manufacture blood meal. 

d. Liver Residue Meal 

It is a by-product of pharmaceuticals and contains high levels of lysine, 

methionine, cysteine and tryptophan. Similarly, its vitamin B2 content is quite 

high. Its oil content is higher, store it properly to avoid rancidity. 

e. Silkworm Pupae Meal 

A good industrial by-product, on deoiling contains protein and fats in high 

proportions. But its protein is poorly digested. 
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f. Hatchery Waste 

Infertile eggs, dead embryos, egg shells, killed chicks in hatchery form 

hatchery waste. As a protein source, it can be used in limited quantity in 

poultry feed. 

6.3.3 Recent Unconventional Poultry Feedstuffs 

To reduce increasing poultry feed costs, search for new low cost feedstuffs is 

necessary to economize cost of poultry feeding. This brings in light many more 

potential feedstuffs, which can be used in poultry rations. Such feed stuff is usually 

agro-industrial by-products or unusual feed ingredients. Some of them are as under: 

6.3.3.1 Mango Seed Kernel 

This can be obtained from fruit canning industry. About 15-18 percent maize can 

be safely replaced by mango-seed kernel. 

6.3.3.2 Triticale 

A grain produced from cross of wheat and rye, contains around 18-22 percent 

protein having considerable higher yield than either the grains. 

6.3.3.3 Opague-2 (Corn) 

It is a cross of grains and contains high levels of lysine. 

6.3.3.4 Lucerne and Berseem Meal 

Over dehydrated lucerne meal contains more levels of carotene pigment than sun-

dried meal. Its protein content is around 15 percent but higher fiber content in it 

limits its use up to 3-5 percent in poultry. 

6.3.3.5 Alfalfa Meal 

It is also good source of protein and provitamin A. 

6.3.3.6 Tadpole and Frog Meal 

Literature on this cheap poultry feed ingredient is scanty. But it can very well 

replace costly fish-meal. 

6.3.6.7 Algae and Sea-Weed Meal 

As a product of aqua-culture, it contains high amount of minerals, vitamins and 

crude fiber but its protein and energy content is low. Therefore, it cannot be used in 

poultry feed at more than 3-5 percent level. 

6.3.6.8 In-Edible Fats 

Slowly soap industries are witching over for using synthetic detergents to 

manufacture soaps, which can make available poor grade fat to use it in poultry 

feeds. 
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6.3.6.9 Mineral Supplements 

Lot of minerals supplements like common salt, oyster-shell (grit), lime stone, 

steamed bone meal, dicalcium phosphate (DCP), defluorinated rock phosphate are 

available to incorporate as mineral supplements in poultry diets. Similarly, mineral 

mixtures are commercially available for ready to use in poultry feeds where no 

separate, inclusion of mineral supplement is needed. 

6.3.6.10 Vitamin Supplements 

Some parts of vitamin requirements are naturally met from all the ingredients used 

in poultry feeds as protein and energy sources and rest of need is fulfilled by using 

vitamin mixtures in pure form from medicine manufactures. 

6.3.6.11 Agro-Industrial Byproduct in Poultry Feeds 

Nowadays a lot of discussions are made about incorporation of agro-industrial by-

products in poultry rations to manufacture low cost poultry feeds. In fact, except, a 

few, most of them have been in use to manufacture cheaper poultry feeds by 

adopting proper care to reduce their toxic principles, fiber content or sand and silica 

impurities. Information on their utility and nutrient contents has already been 

highlighted earlier in this chapter. 

6.4 Nutrient Requirements of Poultry 

Poultry feed is composed of several feed ingredients like cereal grains, their by-

products and meals, animal by-product meals, fats/oils, vitamins, minerals and 

antibiotics. Water has its pivotal role in utilization of these components effectively. 

These components provide nutrients and energy for growth, production, 

reproduction and health status of individuals. Carbohydrates, fats and to some 

extent proteins provide energy for metabolism, production of eggs and meat. 

Poultry feed comprises of following major components; 

6.4.1 Energy 

Energy is measured as digestible energy and metabolizable energy. Most 

commonly values used in poultry are metabolizable energy poultry.  

6.4.2 Carbohydrates 

Carbohydrates are important energy source for poultry birds. Main source of 

carbohydrates are cereal grains like maize, wheat, soybean meal, rice broken, rice 

polishing and canola meal. Other carbohydrates are as follows polysaccharides, like 

hemicelluloses, pentosans, cellulose and oligosaccharides, like raffinose and 

stachyose. Their digestion is poor in poultry birds. 
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6.4.3 Proteins and Amino Acids 

Amino acids are required on daily basis by poultry birds being contained in dietary 

protein. A reduction in amino acids availability will result in declining growth or 

productivity. Body contains 22 amino acids which are all essential ones. 

6.4.4 Fats 

Fats are added to the poultry diets to increase concentration of energy to enhance 

growth / production performance in poultry. Vegetable oil refining is a main source 

of oil used in poultry feed. Fat from intestine is absorbed and is transported to liver. 

6.4.5 Minerals 

Minerals are inorganic part tissues or feed. They are classified as major (macro) 

and minor (trace) minerals. Requirements are given as % of diet whereas for minor 

ones in mg/kg of diet or ppm. Minerals are required for skeletal formation, 

enzymes cofactors and osmotic balance maintenance. Mineral supplements used in 

poultry are; 

i. Dicalcium phosphate  vii.   Bone and Meat meal 

ii. TCP (Trichloro phosphate) viii.  Rock phosphate 

iii. Limestone   ix.    Oyster shell 

iv. Bone meal   x.     Sodium chloride (NaCl) 

v. Manganese sulphate (MnSO4) xi.    Potassium iodide (KI) 

vi. Superphosphate. 

6.4.6 Vitamins 

Vitamins function is to work as regulators of metabolism and coenzymes. Vitamin 

sources are by products of milk, fish soluble and yeast. Vitamin are supplemented 

to enhance egg production in laying hens and to boost immunity in birds (Austic 

and Nesheim 1990; Bell and Weaver 2007). 

6.5 Feed Forms, Feed Formulation and Feeding 

Methods 

Feed forms used in chicken feeding are mash, pellet, crumble and wet mash. 

6.5.1 Mash Form 

Dry mash is generally cheapest method of feeding compounded rations when 

considered in terms of cost of feed. Mash should be made available at all times, i.e. 

fed ad libitum. It is also essential for mash to be freshly mixed. Stale feed may 

result in reduced nutritional value and reduced intake which will be reflected in rate 

of growth or production. Stale feeds are prone to mold formation and rancidity. 
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6.5.2 Pellet Form 

Birds normally consume about 6-8 percent more feed when fed pelleted feeds. 

Pelleting is especially important with low density diet which reduces the feed 

intake to less than optimum due to less consumption. Compressing the feed into 

pellets stops ingredient segregation. Broilers fed pellets spend less time in eating 

and thus more net energy is available for body weight gain. 

6.5.2.1 Pellet Binders 

To improve hardness of pellets pellet binders are often added. Common pellet 

binders are sodium bentonite (anhydrous silicate), cellulose products (from wood 

pulp industry), lignin derivatives and grain industry by-products. 

Occasionally molasses and guar gum meal is used as a pellet binder. These binders 

absorb water from processed pellet tend to reduce wet droppings and improves 

growth of young chicks. Hemicellulose wood pulp products, gain industry by-

products, molasses and guar gum meals are good energy sources at levies necessary 

to form firm pellets except lignin. 

6.5.2.2 Advantages of Pellets: 

i. Pelleting results in a saving of 15-20% of feeding. 

ii. It is convenient, since it can be directly fed from bags. 

iii. It reduces labour, handling cost of feed and feed wastage. 

iv. Feed wastage is reduced. 

v. Drinking water remains clean in troughs. 

vi. There is no wet feed to mold and to attract flies. 

vii. It is easier for a bird to eat a crumble or pellet than to eat mash. 

viii. Pelleted feed has a higher nutrient density. 

ix. Pelleting reduces bulkiness of feed by 18%. 

x. It reduces selective eating by birds. 

xi. It destroys toxic organisms like Salmonella, E. Coli etc. during processing. 

xii. Molds are not formed in pelleted feed as propionic acid added during 

pelleting. 

xiii. Trypsin inhibitors and gossypol are destroyed during pelleting process. 

xiv. Metabolizable energy of some feed stuff is improved. 

xv. Availability of Vitamin E and B12 is increased. 

xvi. Digestibility of certain nutrients is increased. 

6.5.2.3 Disadvantages of Pellets: 

i. Pelleting involves additional cost. 

ii. Higher investment and machinery. 

iii. Specific know-how is needed for pelleting. 

iv. Considerable variation in the characteristics of different raw materials. 

v. Pelleting destroys Vitamin A. 

vi. Increased water consumption. 

vii. Increased cannibalism. 
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6.5.3 Crumble Form 

It is method of choice for feeding broilers and capons. Crumbles are usually made 

from 4.7 mm (3/10 inch) pellets. Crumbles are very easy to handle and convenient 

to use. It has been found that compressing a feed into pellets and crumbles 

dependents on fiber content of mash (Bell and Weaver 2007). 

6.5.4 Wet Mash 

Dryness of mash feed sometimes reduces feed intake below desired level, 

particularly if water intake is low. Constituents and some ingredients may be used 

specifically for this purpose. It is advisable to include a minimum of 20 percent of 

miller’s offal’s in the mixture. A ration containing 20 percent middlings and 20 

percent bran can be made up into a very well textured wet mash. Feeding of wet 

mash may be true for one or two days but birds soon learn to adjust for the 

increased palatability and feed consumption reverts to its normal level. Wet mash 

feeding will not increase egg production, egg weight, growth and feed conversion. 

6.5.5 Feeding Methods 

1. All Scratch Method  7.     Scratch and mash method 

2. All mash method   8.     Wet Mash method 

3. Pellet Method   9.      Free choice method 

4. Home mixture method  10.    Feeding oyster shell and grit 

5. Feeding Greens   11.    Cooked potatoes and garbage 

6. Kitchen waste 

Avian species are simple stomach, no teeth, affected by severe weather, have short 

digestive system, urinary bladder absent and cloaca is common opening for 

digestive, urinary and genital system. 

6.5.6 Methods of Formulating Rations  

Five methods of ration formulation are; 

1. Square Method    4.   Trial and Error Method 

2. Simultaneous Equation Method  5.   2 × 2 Matrix Method 

3. Computer Method 

6.5.7 Feed Formulation Software: 

1. Feed live    5.  Winfeed 

2. Brill     6.  Best mix 

3. Mill mix     7.  Eco mix 

4. Ufff     8.  Uffda 
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Least Cost Feed Formulation 

Least cost feed formulation is of prime importance in poultry feed milling meeting 

nutritional demands of poultry birds along with reasonable profit to feed 

manufacturers. Least cost formulas (one ton batch) are given in Table 6.3. 

Table 6.3.   Least cost formulas for poultry birds (one ton batch). 

Feed Ingredients Feed ingredients inclusion level per ton basis 

Broiler Feed 

(No. 14) 

Layer Feed 

(No. 13) 

Layer Breeder 

Feed (No. 17 C) 

Maize 300 470 478 

Rice broken 166 100 100 

Rice polish 120 64 55 

Soybean meal 295 208 196 

Canola meal 50 - 50 

Guar meal - - 5.00 

Poultry byproduct meal 40 34 - 

Limestone 9.20 94 90 

Dicalcium Phosphate 7.500 11.050 7.398 

Oil - 10.000 9.000 

Lysine sulphate 70% 3.780 0.350 0.666 

DL-Methionine 2.710 1.860 1.850 

Threonine 0.360 - - 

Premix 2.500 2.500 2.500 

Salt 2.500 2.710 3.306 

Sodium Bicarbonate  1.000 1.500 1.241 

Phytase 0.100 0.050 0.050 

Nutritional composition of feeds 

Crude Protein 20.00 16.00 16.25 

Metabolizable Energy 2800 2750 2750 

6.5.8 Poultry Feeding Problems 

Poultry feeding problems are faulty feed formulation, faulty feeding practices, 

reduction of nutrient intake, loss of feed freshness, toxic substances, reduced 

resistance to disease, mycotoxins, resistance to infections, poor feed storage 

conditions, less feeding space, less number of feeders, less floor space, uneven feed 

distribution and feeder levels. 

6.6 Manual vs Automatic Feeding 

Poultry feeding systems have evolved with passage of time. Earlier, feed was 

thrown on ground which was picked by birds. Alternatively, some poultry farmers 

use plates or troughs to feed birds. However, once commercial poultry farming 

started, this method of feeding large number of birds was no longer viable. 

In 1938, first ever trough chain feeding system was developed, however, poultry 

feeding systems have undergone a lot of changes, but many poultry farmers still 

favor these mechanical feeding systems. Today, manual filled plastic round feeders 

are favored by small scale poultry farmers. 
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As for as commercial poultry industry is concerned, farmers use automatic systems 

to save money on labor costs. In this technique, there is an overhead conveyor belt 

that carries feed from storage house to the hopper feeders. However, this technique 

of feeding underwent a change sometime in early part of 1950’s with introduction 

of pan feeders. In pan feeding technique, pans were affixed to horizontally placed 

pipes. These pipes drop feed into pans. In this technique of feeding, small quantities 

of feed are automatically placed on pans to ensure that birds always had access to 

feed. Today, most poultry farmers that raise broiler favor the pan feeding method. 

However, this does not mean that chain feeders have been discarded completely. 

Earlier, chain feeders had slow speed and just active poultry used to get access to 

best particles from feed. Now, speed of chain feeders has improved and with 

addition of a grill, all birds can get access to feed without any discrepancy. 

Today, due to advancement made by science, serious poultry farmers are aware that 

hens and roosters require different nutrition demands. Hence, farmers are trying to 

ensure that they meet these demands. So, it has been seen that where poultry 

feeding systems are concerned, males are fed using pan feeders, while females are 

fed by chain or pan feeders that are attached with special grills. Grill has opening 

for feeding purpose. Manual vs automatic feeding shown in Figure 6.3. 

 
 

Fig. 6.3. Manual vs automatic feeding systems. 

6.7 Feeding Broiler, Layer and Breeders 

6.7.1 Broiler 

Feed is major cost of poultry production operations which significantly affects 

production performance of birds. Therefore, feed and feeding is the most important 

consideration for efficient poultry farming. Improper feeding not only affects 

production performance but also causes several deficiency diseases. There should 

be all nutrients (carbohydrates, protein, fats, minerals and vitamins) in right 

proportion in feed. In addition, some additives to facilitate digestion and growth are 

often added in reputed commercial feed (Figure 6.4). 
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Fig. 6.4.  Feeding broilers in environment controlled house. 

6.7.2 Layer 

Nutritional requirements during growing phase are different from those of starting 

period. Nutrient requirements of birds vary with climatic conditions. Energy 

requirements of birds increase with decrease in temperature because birds need 

energy for maintenance of their body temperature. Although energy should be 

2.970 Kcal/kg in growing ration from 6-14 weeks but it should be reduced after 24 

weeks to 2.750 Kcal/kg of ration to control or regulate body fat deposits. Exceeding 

fat pullets usually suffer from an increased rate of prolapse. Insufficient energy 

consumption will result in poor laying house performance. Protein requirement of 

growing birds is 15%, Ca 0.6% and phosphorus 0.4%. Feeding method; generally 

during rearing period feed is restricted to produce pullets with lean carcass at 

sexual maturity. Quantitative restrictions; in this method quantity of feed is 

recommended is restricted up to 15-20% from 9 weeks to sexual maturity to 

improve laying performance. Qualitative restrictions; this method involves use of 

low energy (2500 Kcal/kg) or low protein (13%) diet during rearing period. Layer 

feeding is shown in Figure 6.5. 

 

Fig. 6.5.  Layer production system. 
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6.7.3 Breeder 

Broiler breeder pullets are placed under feed restriction starting at about 14 days of 

age. An early moderate restriction of growth rate is less stressful than a severe 

restriction later. This allows for better uniformity and proper fleshing, both of 

which contribute towards good hatching egg production. There are two methods of 

restricting growth rate in broiler breeders. There is a qualitative restriction, which 

utilizes reduced level of nutrients in feed, and there is a quantitative restriction, 

which utilizes reduced feed allowances. Although qualitative restriction is simpler 

and has been shown to maintain average body weight in accordance with breeder 

recommendations, uniformity using this procedure is poor. This method of 

restriction has not been used by breeders to any extent. Two methods of 

quantitative restriction can be used. 

Birds can be fed either restricted amounts daily or on a skip-a-day programme. 

Advantage of every-day feeding versus skip-a-day feeding is a feed saving of 

approximately 1.4 kg per bird to 20 weeks of age. To produce the first egg, a pullet 

should attain a minimum body weight and age. Body protein content has been more 

closely linked to onset of production than body fat, and properly fleshed birds can 

mature and begin laying on time. Several workers have studied effect of high-

protein and in many cases high-lysine, pre-breeder rations on reproductive 

performance of broiler breeder hens in a temperate climate. Furthermore, high-

protein pre-breeder diets do not appear to have any positive effect on well-fleshed 

and adequately developed pullets. Increased body weight during rearing has been 

practiced to increase egg weight in pullets stimulated to lay at an early age. Feeding 

of broiler breeder is shown in Figure 6.6. 

Energy requirement of the breeder hen is considered by most nutritionists as the 

most limiting nutrient. Breeder hen requires energy for body maintenance, activity, 

growth and egg production. About 50–75% of its energy needs are for maintenance 

and activity, while requirements for egg production vary from 0 to 35%, depending 

on rate of production. Best feed conversion and optimum hatchability and number 

of chicks can be achieved by feeding 90% of feed consumed by floor breeders 

(Leeson and Summers 2002). 

 

Fig. 6.6. Broiler breeder feeding system. 
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6.8 Feed Additives/Premix in Poultry Rations 

6.8.1 Feed Additives 

Additives are added in combination or singly to poultry feed and called as "non-

nutrient" feed additives. 

6.8.2 Premixes 

Premix is a mixture of vitamins, medicaments, feed supplements, diluents and trace 

minerals. Main purpose is to provide micro in the poultry feed in a homogeneous 

manner (Figure 6.7). 

 

Fig. 6.7. Premix mixer for poultry feed. 

6.9 Measures to Avoid Feed Wastage 

There are several factors that can contribute to waste in a caged layer facility, 

including genetics, environmental control and feed quality. Following checklist is a 

logical start to implement a quality control program to reduce feed wastage. 

1. Reduce physical wastage in the system. Adjust augers and chains to 

reduce any feed spills. Make sure that all feed troughs is adjusted as to 

height and that any holes or imperfect joins are repaired to avoid spillage. 

Check time clocks to ensure full delivery is made to all hens without over-

filling of troughs. If feed accumulates on floor there is spillage. 

2. Monitor flock feed intake. Ensure that there are no sudden increases in 

feed intake in your flock. Sudden increases could indicate a defect 

resulting in spillage. Keep records to compare actual intake with breed 

standard. Irregularities and deviations from standard must be investigated. 

Have hens gained weight? Is the house cold? Are spills evident? 

3. How often are feed lines operated? Research has shown that running the 

line more than twice daily will improve access to feed by all hens and 

enhance feed efficiency. Care must be taken to avoid an accumulation of 

fines and unconsumed feed in the troughs. 
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4. Provide high quality feed free of mycotoxins, mold and feedstuffs that 

have low palatability. If hens refuse to eat normal quantities, a problem 

exists. Unconsumed feed is a problem that needs to be addressed quickly 

to avoid deterioration in quality and mold growth. 

5. Monitor house insulation and ventilation systems for ideal temperature 

control. Insulation is much less expensive than having to heat the house 

through production of metabolic heat from feed. Usually insulation is 

maximized at time of construction or during remodelling. If house 

temperatures are not maintained between 70-80°F, flock will consume up 

to 2 lbs/100/day more feed than at a lower temperature. As the industry 

increases cage space allowance to meet Animal Welfare guidelines, 

maintaining house temperature has become more challenging. 

6. Monitor body weight and gain, case weight and grade distribution. 

Overfeeding hens to achieve excessive body weight gain and egg size is a 

waste of feed if there is no incremental return for extra-large eggs. This 

consideration does not necessarily apply to breaker operations. Research 

supports maximum egg mass when hens are producing large grade eggs 

with optimum rates of egg production. Maintaining heavy hens to produce 

larger grades is not an efficient use of feed. 

7. Evaluate strains of hen to select the lowest feed maintenance cost to 

optimize egg mass given specific housing and environmental conditions. 

Management of hens and selection of strain and body weight differ 

considerably between a breaker and a shell egg operation. After the 

mechanical defects and leaks are repaired, emphasis needs to be given to 

fine tuning record-keeping, quality control and adherence to goals for egg 

mass. 

6.10 Proper Mycotoxin Risk Management 

After the acknowledgment that mycotoxins are a major hindrance to a successful 

production, mycotoxin risk management is crucial to eliminate the effects of 

mycotoxins and their toxicity. Livestock feeds should contain substances called 

mycotoxin binders. These binders eliminate mycotoxins present in feeds. 

Mycotoxins and their determination are shown in Figure 6.8. 
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Fig. 6.8.  Mycotoxins determination in poultry feed 

Conclusion 

Feed ingredients of good quality are prerequisite for quality feed manufacturing. 

Proper storage of ingredients has its due importance. Mostly farmers are providing 

crumble form of feed. Automatic feeding is gaining more popularity among poultry 

farmers. Good quality premixes are used. Proper care is taken to avoid mycotoxins 

in poultry feed. 
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