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The purpose of our publication

The UBM group is a significant compound feed manufacturing company in Hungary and the region, which has served its 
partners with modern feed production as well as professional services and results in the last decade, achieving significant 
joint results with them. Our priority tasks are to improve the efficiency of feeding, increase the performance of poultry 
flocks and reduce the direct cost of production, and we base our development especially on the knowledge, comments and 
assistance of our customers.

Obviously, one may rightfully ask why we undertake to compile a feed publication, when numerous domestic and 
international feed textbooks, resources and, of course, specialists are available to facilitate discovery and application. 
It is not our aim to repeat these, to pass on the knowledge that is already available, but it seems appropriate to 
summarize all the practical aspects and solutions of feeding and management practice that make the daily work 
of our poultry and feed partners easier and contribute to their more efficient operation, which is clearly in the 
interest of the UBM group.

The increasingly intensive and concentrated farm technology and management solutions used in the production of animal 
goods such as milk, meat and eggs have also put new demands on the production of compound feed, which has placed 
both professional solutions and production technology on a new footing. Compound feed formulation, extensive testing of raw 
materials, the increasing use of alternative raw materials, state-of-the-art manufacturing solutions, integrated application of quality 
assurance and monitoring, traceability and practical feed solutions have all been incorporated into UBM’s integrated compound 
feed manufacturing practices. We believe that reviewing and disseminating these professional expectations and knowledge can 
contribute to the success of our joint work with our esteemed customers.

Modern feeding management already begins with certain expectations towards crop production and the purchasing of 
raw materials, as only raw materials of adequate nutritional value and quality are suitable for producing quality feed. Effective 
performance and feeding can only be achieved with a broad and accurate knowledge of the raw materials, for which content and 
quality control before purchase and storage, storage according to the required parameters, as well as raw material management, 
storage and handling are essential. 

The nutritional needs of poultry flocks in production are determined by the breed, hybrid, utilization, technological 
characteristics of the poultry farm, production intensity, production objectives, operation and animal health situation, 
and the precise knowledge of these decisive elements is necessary to be able to manage practical feeding. Content 
and price optimization of premix and compound feed formulations is a priority task and service for feed companies (or 
production units within an integration).

Effective feeding can only be achieved by bringing together the specialists of the integrated production cycle, which is a 
complex and complicated task that can bring long-term results only with good objectives, the right strategy, outstanding 
professional communication and persistent work. 

In 2019 the global production of compound feed exceeded 1.1 billion tons, produced in 29,500 mixing plants. 
Poultry feed accounted for 41.3% of the total production. Intensive feeding is expected to involve the economical 
and efficient use of raw materials, which is justified not only by economic arguments but also by the competition 
for the use of plant products (human consumption, energy use, feeding). Lack of cropland, degradation, climate 
change, desertification, or water competition (drinking water, irrigation, livestock use) must all push us in the direction 
of efficiency. The abundance and availability of feed materials are declining, which encourages the wider use 
of alternative raw materials and by-products from local or regional resources. The technological revolution in 
feed production is also imminent – only high-performance and high-quality feed plants can survive in the intense 
competition characterizing poultry production.

Our task is further expanded and made more difficult by the tightening of legal regulations, the solution of antibiotic-
free feeding, and the strengthening of animal welfare and environmental expectations, which are dictated by consumer 
expectations. In addition to the ‘classical’ solutions of efficiency, better professionally established solutions, a better 
understanding of the physiology and digestion of poultry, and boosting the immune response with nutritional solutions, 
the primary feeding goal is to maintain the health of the digestive tract. 

3



Achieving these goals requires a more accurate nutrient supply, an even more thorough knowledge of the interaction of 
all nutrients, and the widespread use of modern feed supplements. A close cooperation between feed, management and 
poultry health professionals is essential to maintain profitable poultry production. 

This should be complemented by the efficiency of the services in which UBM intends to continue to be your partner, also 
contributing to this goal with the current publication.

We would also like to thank our colleagues, the members of the editorial board, for their professional work and time in 
compiling this publication.

Pilisvörösvár, October 2020

Varga Gábor  Fülöp Péter

Managing Director Sales Director
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International and domestic situation and trends
of the poultry and feed industry

The poultry and feed industry of the world and our region
Poultry and feed businesses are all participants in a one-way but multi-player market, so they need to adapt to 
international and domestic industry expectations, challenges and tasks. They and we can do all this only if we are aware of 
the situation and production volume of the world’s and our region’s poultry industry and the feed industry serving it, but 
even more so of the market trends and the consumer and customer expectations that will determine the near future. 

The world’s current population of 7.8 billion, which is growing rapidly and will reach 9.7 billion by 2050 (expected to 
reach a maximum of nearly 11 billion in 2100), can already be adequately supplied only through efficient and intensive 
agriculture and animal husbandry to provide safe food in proper quantity and quality. The production of wholesome 
food that meets the energy, protein, and other nutritional needs of humans can vary greatly across regions, along 
traditions, customs, and religions, but everywhere the effort is to provide affordable and healthy food for all, which is a 
serious challenge for the present and even more so for the future producers of animal products, which can be greatly 
triggered by the technological revolution.

• World’s meat and compund feed production 2019

In addition to plant protein sources, the protein supply of the world’s population is mainly provided by animal proteins, 
with a total production of 1,450 million tons. In addition to 850 million tons of milk and dairy products and 80 
million tons of eggs, 335 million tons of meat, of which 130.5 million tons are poultry (the world’s number one source 
of meat, with a share of almost 39%), and 178 million tons of fisheries and aquaculture provide sources of animal protein. 
Together, they provide 110.4 kg of milk and dairy product consumption, 43.3 kg/capita meat consumption and 20.5 kg of 
fish consumption to the Earth’s population, which varies significantly by region and country. Over the next three decades, 
by 2050 global meat production is expected to increase by one-third and, in parallel, the production of compound feed will 
show a similar increase.
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World compound 
feed production

*144 countries

Thousand 
tons

Aquaculture 41 027

Beef cattle 115 386

Dairy cattle 129 933

Pig 260 907

Layer 157 710

Broiler 307 285

Pet 27 667

Horse 7 968

Other feeds 78 117

Total feed 1 126 000

Number of feed mills 29 514

Mill tons/annum 38 151

Alltech Global Feed Survey 2020

World milk, egg and 
meat production

*144 countries

Thousand 
tons

Milk and milk products 852 030

Egg 80 089

Beef and veal 72 199

Pork 110 457

Poultry 130 480

Sheep and goat 15 368

Other meats 5 500

Total meat 335 214

Broiler 117 140

Turkey 5 980

Duck 4 460

Goose 2 900

Fishing 91 300

Aquaculture 86 500

FAO Food Outlook November 2019

World’s meat consumption 43,3 kg/capita
Meat price index (2002-2004=100) 173

World’s meat trade = 10,8%

World’s milk and dairy product consumption

110,4 kg/capita

World’s fish consumption 20,5 kg/capita
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The world’s large-scale broiler meat production is 103.5 
million tons, with the US (19.5%), China (15.3%), Brazil (13.5%) 
and the EU-28 (12.2%) accounting for the largest share – together 
around 60% –, while production in the other countries accounts 
for the remaining 40%. Turkey meat production is 5.6 million 
tons, of which the USA produces 52.9% and the EU-28 36.7%. 
Poultry production in the world will continue to grow in the 
next decade in the countries that have been dominant so far: 
mainly China (3.5%), the USA (2.6%), India and Brazil (1.7%) 
will be the engines of annual growth, but production will also 
increase in Mexico, Pakistan, Russia, Argentina, the Philippines, 
Vietnam, and Australia.

• World’s broiler and turkey meat production, 2013 - 2020
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• Poultry meat production in EU countries, 2013-2018
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• Distribution of world’s poultry meat production, 2018
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• World’s meat, egg and feed production 2019-2050
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Within the Hungarian poultry industry, broiler meat production 
is also dominant, accounting for 62.5% of the total live poultry 
production in 2019 (705,462 tons). Turkey meat production 
(95,923 tons) accounted for 13.6% of the total, while waterfowl 
production accounted for 23.9% (168,468 tons). 
Within the latter, the meat duck gave the dominant proportion 
with a production volume of 92,736 tons. The Hungarian poultry 
industry – although its share of broiler meat production has 
increased in recent years – is still much more ‘diverse’ than the 
international poultry industry, in which broiler meat production 
is dominant (87%) and the share of turkey and duck is similar (4–
5%), while the goose has the smallest proportion (2.5%).

• Leaging broiler meat producer companies of the world
 Top 30 companies in 2019 

million broiler/annum

Poultry International 2019 október

Countries No. of
companies

Million broiler/
annum

Total 30 20 110
USA 10 6 137
Brazil 2 5 128
China 4 2 867
Saudi-Arabia 2 862
Thailand 1 685
Mexico 1 622
France 1 541
India 1 400
The Netherlands 1 427
Russia 1 397
Philippines 1 352
Italy 1 350
Germany 1 350
Ukraine 1 349
United-Kingdome 1 323
Singapore 1 320

• Leading broiler meat producer companies of Europe
 Top 33 companies in 2019
million broiler/annum

• World’s poultry/feed index
 1998-2023
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• Poultry meat price forecast for the world
 2019-2028
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The poultry and feed price index also shows that poultry 
meat production must be more and more efficient, and feed 
conversion must be continuously improved to reduce the 
direct cost of broiler production. The nominal development of 
poultry meat prices also confirms this trend, i.e. only efficiency 
can maintain the profitability of the sector. The world’s feed 
industry, like its poultry production, is concentrated; 22 
companies produce over 5 million tons of feed per year, of 
which 7 are in China, 4 in the US and 5 in Europe.
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The poultry and feed industry of 
Hungary
The production of Hungarian animal products is basically de-
termined by the production of milk and dairy products, poultry 
and pork, so their role in the national economy is significant. 
Hungary’s animal production has been balanced in recent years. 
According to EU statistics, milk production has been 
around 1.5 million tons in the last five years, while according 
to data from the Hungarian Central Statistical Office (KSH) it was 
1.9 million tons. The country’s livestock processing exceed-
ed 1.3 million tons, of which the poultry sector accounted for 
53.7% (699 thousand tons) and the pig sector for 41.7% (542 
thousand tons) according to the Research Institute of Agricul-
tural Economics (AKI). Poultry meat production, which is the 
dominant sector of Hungarian meat production, has stabi-
lized at around 530 thousand tons, while egg production 
is 2.5 billion pieces per year (3,483 thousand laying hens).

• Production of animal products in Hungary 2015-2019
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• Live animal processing of Hungary 2019

Cattle Pig Sheep Poultry

Total livestock
processing:

225,7 million animal
1 300 588 tons

Poultry processing
220 887 689 pieces,

698 927 tons live weight,
533 047 tons carcass weight

Pig processing
4 619 714 pieces,

541 989 tons live weight,
436 877  tons carcass weight

Cattle processing
112 068 pieces,

57 891 tons live weight,
29 725  tons carcass weight

AKI

Of the egg production capacities in Hungary, 84.4% have im-
proved cages (285 farms), 14.3% are alternative (188 farms), 
0.9% free-range (32 farms) and 0.4% organic (2 farms). Pork 
production is 435 thousand tons, which is significant, 
while the production of other meats only plays a role in ex-
panding the range (beef production 30 thousand tons, fish 
production 18.5 thousand tons). The previous results of Hun-
garian animal husbandry, dominated by large-scale produc-
tion and showing a very mixed picture in terms of efficiency, 
can no longer be ‘wished back’, as the international markets 
only accept products of competitive quality and price. 
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•	 Hungarian	poultry	industry

• Live poultry processing of Hungary 2019

Total poultry
processing:

220 887 689 pieces,
698 927 tons live weight,

533 047 tons carcass weight

Broiler Spent hen and rooster Goose Duck Turkey

Goose processing
6 304 712 pieces,

39 450 tons live weight,
28 343 tons carcass weight

Broiler processing
173 780 957 pieces,

439 978 tons live weight,
334 101 tons carcass weight

Duck processing
33 251 030 pieces,

117 728 tons live weight,
90 850 tons carcass weight

Turkey processing
7 054 315 pieces,

100 071 tons live weight,
78 263 tons carcass weight

2.532
kg/piece

6.257
 kg/piece

3.54
kg/piece

14.186
kg/piece



The Hungarian poultry industry processed nearly 221 million poultry, with a liveweight of 699 thousand tons, producing 533 
thousand tons of slaughtered poultry products. Within this, broiler processing accounted for a dominant (62.9%) 
share, turkey processing for 14.3%, duck processing for 16.8%, and geese processing for 5.6% of the total poultry industry. 
The diversity of the Hungarian poultry industry is also shown by the full product range of waterfowl. According to data from 
the Hungarian Poultry Product Board (BTT), the dynamic growth of the broiler sector (+ 9.5%) in the last three years has 
determined the Hungarian poultry sector. The turkey sector has stabilized its performance along market opportunities, while 
in the waterfowl production fluctuations are predominant. The change in consumer demands and the internal competition 
of Hungarian production are also strong in this last-mentioned market. In the waterfowl industry 3.8 million meat geese 
were processed with a liveweight of 21.4 thousand tons and an average weight of 5.6 kg/bird, and 2.3 million liver geese 
with a liveweight of 16.1 thousand tons and an average weight of 7.07 kg/bird were slaughtered.

•	 The	Hungarian	feed	industry	

The Hungarian feed industry is in a favorable position in terms of raw material supply by international comparison. 
We need imports only in protein carriers, mainly with the import of soybean meal, but the required grain and other raw 
material base typically far exceeds the Hungarian needs, so crop exports are significant. The Research Institute of Agricultural 
Economics of the National Agricultural Research and Innovation Center (NAIK AKI) provides detailed information on the 
composition and structure of the Hungarian feed production in the summary material of Hungarian feed production in 2018, from 
which valuable information can be obtained. There were 302 feed plants in Hungary, which provided data on their production and 
the raw material composition of the compound feeds produced. We do not have exact data on feed produced on livestock farms 
(on-farm mixing). Of the total compound feed, 203 mills produced pig feeds, 101 broiler feeds, 98 laying hen feeds, 55 turkey feeds, 
53 duck feeds, 39 goose feeds, while 44 mills produced ruminant feeds and 10 feed mills produced fish feed.

• Feed raw material production of Hungary 2015 - 2019
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The raw material demand to produce 3.7–4.0 million tons of compound feed does not exceed 2.5 million tons of cereals, 
so the country’s crop of 13–15 million tons (rye, oats, barley, wheat and corn) far exceeds the raw material demand of the feed 
industry, vegetable oil industry, bioethanol and biodiesel production. Wheat exports can be 1.2–2.2 million tons, while corn 
exports can be 3–4 million tons per year depending on the crop. The production of the Hungarian feed industry exceeded 
5.1 million tons last year, 1.3 million tons of which were produced by the pet food industry. The amount of feed used in 
the production of animal products was 3.8–3.9 million tons, of which poultry feed accounted for the largest share, with 
a production of nearly 1,950 thousand tons, broken down as shown in the graph.

• Hungary compound feed production by species 2018
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The production of pig feed exceeded 1,300 thousand tons, 
while the production volume of ruminant feed was 420 thou-
sand tons (11.1%), including 312 thousand tons of feed for 
dairy cows, 59 thousand tons for beef cattle and 43 thousand 
tons for sheep. The amount of feed produced for other animal 
species, including fish, was 99 thousand tons (2.6%).

The modernity and economical size of the Hungarian feed 
industry lags far behind the international frontline. The 3.8 
million tons of compound feed were produced in 302 feed 
plants, representing an average production of 12,500 tons. 
Considering that 4 plants produced over 100 thousand tons 
per year (573 thousand tons) and 18 plants between 50 and 
100 thousand tons (1,318 thousand tons), so all other feed 
mills collectively produced 1,909 thousand tons, represent-
ing 50% of the total production.

Of all the mixing plants, 166 did not exceed an annual pro-
duction of 5,000 tons (295,000 tons in total), with an average 
production of 1,780 tons. The small production volume alone 
(on-farm mixing) is not objectionable in the case of a farm, but 
the performance and quality of the compound feed cannot be 
guaranteed due to the lack of appropriate, modern technolo-
gies and the necessary expertise. 

Fifty-two plants produced between 5–10 thousand tons 
(364 thousand tons, 7,000 tons/plant), 49 plants between 
10–25 thousand tons (775 thousand tons, 15,800 tons/plant), 
and 13 plants between 25–50 thousand tons (457 thousand 
tons, 35,150 tons/year). In terms of production volume, the 
number of plants belonging to the middle range was 114, and 
their total production was 1,913 thousand tons.

• Distribution of compound feed production in Hungary based 
on feed mill size 2018
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The 5 largest Hungarian feed companies accounted for 31.2% 
of the total amount of compound feed produced (1,179 thou-
sand tons). The 5 largest plants produced 17.7% of the total 
(670 thousand tons). It can also be seen that although the 
number of mixing plants is high in international comparison, 
the concentration of this sector has started in Hungary as well.

• Distribution of compound feed production in Hungary based on 
feed mill size, 2018
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Like the spatial distribution of livestock production, the geo-
graphical concentration of feed production also varies wide-
ly. The 60 plants of the Northern Great Plain produce 1,087 
thousand tons of feed, the 75 plants of the Southern Great 
Plain produce 927 thousand tons of feed, i.e. together they 
provide 53.25% of the country’s total production with a 
production volume of 2,040 thousand tons of compound 
feed. Feed production is significant in Southern Transdanubia 
(526 thousand tons), Western Transdanubia (469 thousand 
tons) and Central Transdanubia (460 thousand tons). Thus, 
Transdanubia accounts for 38.5% of the total compound 
feed production of Hungary (with a total volume of 1,455 
thousand tons).

The relationship between 
integrated poultry meat 
production and the feed industry
Today, a significant share of the world’s poultry meat pro-
duction is typically provided by companies which are ver-
tically integrated or mostly integrated. Both the means of 
production that determine poultry meat production and 
the functional relationships are owned and organized by 
the integrator company, as the marketing slogan sums it 
up: ‘From the stable to the consumer’s table’.

This concentrated, highly efficient system, which accommo-
dates and applies all modern professional results and tech-
nologies, makes it possible to ‘control’ the direct cost of 
production and the ability to assert market interests, even 
if it is often only partial. This integrated system ensures the 
possibility of profit (there are only cost centers in the produc-
tion chain, so profit ‘does not disappear’ on the fly), achieving 
economies of scale and optimizing investments, effective bi-
ological protection, quality assurance and traceability. This 
is justified by the relatively long duration of the payback pe-
riod, even if poultry production can change and adapt to 
the market trends in a relatively shorter time.
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• Structure of vertically integrated poultry companies
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storage   Feed mill  Compound feed  

Poultry breeding companies,
broiler breeder DOC  

Broiler breeder farms,
broiler HE production  

Broiler hatchery,
broiler DOC  

Broiler farms, contracted
growers, broilers   

Manure processing
plant   

By-product processing
plant   

Primary processing
plant  

Further processing
plant   

 

Distribution - Retail - Hospitality - Institutions - Export

 

  Facilities owned by integration      External properties

Of course, the structure of poultry production as well as the level and size of integration are very diverse throughout 
the world. While in some countries (USA, Brazil, Thailand, India, China, Russia, Ukraine) the activities of vertically 
integrated companies are dominant, in which almost all elements of production are in the hands of the integrator 
or are conducted in the framework of a long-term contract with the integrator (farm-based commercial production). 
Cost centers do not take profits from each other throughout the production chain, the profit is generated at the end 
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of the process, during market sales. In other countries, a less integrated system, or a cooperative, is typical (the 
latter can also be fully integrated). Their level and size may vary, while in some countries (Canada, Hungary, Poland, the 
Netherlands, Denmark, France, Italy, Spain, Germany) typically more concentrated and larger companies account for a 
significant share of poultry meat production. At the same time, in many countries traditional, semi-intensive production 
is still the typical form of production.

The production size and efficiency of a poultry company may be fundamentally correlated, but this is not an automatic 
relationship. However, the benefits of integrated production are worth keeping in mind for a longer-term success:

 large-scale production system and volume (this can of course be disadvantageous);
 direct control of the production cost;
 direct control of purchase and sales prices, combating purchase price discounts;
 better regulation of labor fluctuations – absorption of costs, balancing of economic effects;
 better use of market sales opportunities;
 faster and more efficient introduction of modern production tools and methods (automation, monitoring systems,

       quality assurance, market policy, etc.);
 effective operation of quality assurance and control systems (ISO, HACCP, GMP +, FSEP – Feed Safety Enhancement 

       Program);
 better utilization of arable land (Russian and Ukrainian models);
 effective training and specialization of labor;
 the possibility of implementing epidemic and disease prevention programs more effectively;
 more efficient organization of energy and waste management;
 the possibility of direct use of R&D activity in integrated production;
 safe implementation of simultaneous farm housing and emptying (all-in/all-out system);
 a gentle and efficient solution for the collection and transport of live poultry.

Of course, the large size of the company and the integration do not automatically protect you from possible problems, 
which should also be considered:

 the size of the plant should be a problem if the capacities in the integration chain do not match or are not properly
       utilized,

 the financial risk of large investments and the inadequate return (ROI);
 the monopolistic pursuit of the big ‘players’;
 the effectiveness of disease control, the concentrated ‘admission’ and dissemination of highly damaging poultry

       diseases;
 the creation of a very complex operational knowledge and security of the integrated system usually fails completely

       (qualification, commitment, appreciation of professionals);
 financing of long-term investments, purchases (length of production cycle, financing deadlines);
 waste and environmental management impacts, costs of proper prevention;
 the risk associated with the availability, qualifications and quality of labor.

The feed production of closed integrations takes place in their own feed plants. Typically, they purchase the raw materials 
necessary for compound feed production (this can be crop purchases, futures purchases, or even continuous buying). This 
is still less common for countries and poultry companies where farmland and raw material production are in the hands of 
poultry integrations. At the same time, many of the non-fully integrated firms procure compound feed for their production 
from external feed companies, in the same way as independent producers (farmers) typically purchase feed. 

•	 Feeding	in	intensive	poultry	meat	production

Whatever ownership or solution there is behind the feeding of poultry flocks, its principles and solu-
tions do not differ significantly. The cornerstone of modern and efficient poultry production is the 
achievement of appropriate production parameters, including the efficiency of feeding, which 
can be easily measured in terms of feed conversion and direct cost of live poultry production. All 
these goals cannot be achieved without modern feed plant equipment and production techno-
logy, by which we can produce concentrated and hygienic compound feed. Only a feed that is ba-
lanced in its nutrient content and cost can meet these stringent expectations. High performance 
expectations and constant pressure to reduce the cost of production necessitate the application of 
state-of-the-art feed knowledge and methods, the widespread but reasonable use of feed supple-
ments, and the wider use of alternative and locally or regionally available raw materials and by-pro-
ducts to reduce costs.
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Challenges and possible future for the feed 
industry 

The world’s feed industry faces serious challenges that will radically transform it, together with large-scale animal production, 
in the next two to three decades. The growing consumer demand for food, covering the areas of nutrient content, quality and food 
safety, is emerging as a fundamental need for the feed industry, which should make a decisive contribution to these values. 

Of course, no one can accurately predict the actual development directions, the success, concentration or significant market 
rearrangements of the industry in each country or region, but knowledge of the current industry structure, situation and trends 
can help establish a long-term company strategy, market and production development directions.

The factors determining the development and transformation of the feed industry and the expectations placed on it are 
very diverse, as they are the determining link and cost element of the food production chain. Within this, the general trends and 
influencing factors of the feed industry are the following: 

1. development and transformation of the production of animal goods; 
2. the revolution in animal husbandry technologies; 
3. characteristics of the feed industry; 
4. the rapid technological development of the feed industry; 
5. professional directions of feed formulation; 
6. the impact of global epidemics on the feed industry; 
7. changes in consumer habits and needs; 
8. geopolitical tensions and their impact; 
9. changes in international production and trade rules; 
10. environmental and sustainability requirements. 

In addition to the general trends, the peculiarities of animal production and the feed industry of the given region and country 
determine the possibilities of local feed production and sales, as well as the chances of exporting to it: 

11. the current situation and structure of the feed market in the given country or region, the market and customer expectations; 
12. concentration in the feed industry; 
13. export-import exposure of the relevant market.

13



• Development and transformation of animal products

Protein
sources

2019
million

tons

2050
Forecast 

million tons

Growth
%

M
ea

t p
ro

du
ct

s

Cattle 72,2 107,5 49,0

Poultry 130,5 201,9 54,7

Pig 110,5 150,3 36,0

Sheep 15,4 18,0 16,9

Other meats 5,5 6 9,1

Aquaculture 86,5 113,7 31,4

Egg 80,1 101,0 26,1

Milk 852,0 1 119,7 31,4

Total 1 352,7 1 818,1 34,4

Fishery 91,4 127,3 39,4

Alltech Global Feed Survey, 2020

Demographic growth in the world, the economic 
development of a significant number of developing 
countries, and the consequent increase in purchasing 
power all induce a rising demand for protein sources, 
which in addition to plant protein production and recent 
revolutionary changes, is constantly increasing the demand 
for animal proteins. The output of animal products is 
projected to increase by a good one-third over the 
next three decades, from the current production of 
1,353 million tons to 1,818 million tons. Milk and milk 
products account for a significant share of animal protein 
production (852 million tons, 63%), while meat accounts 
for 31% of the total protein sources with 420.6 million tons, 
including 86.5 million tons of aquaculture production. This is 
complemented by 91.3 million tons of protein from fisheries 
and 80.1 million tons of protein from egg production. 
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Over the next 30 years, the poultry industry will continue to dominate with a 55% increase in production, along with 
cattle (49%), pigs (36%) and aquaculture (31%). As the engine of growth will be intensive animal production, the expected 
output of the feed industry will increase proportionally (34%). As can be seen from the breakdown of industrial feed 
production, 41.3% (465 million tons) of the feed produced is used by poultry production. The consumption of cattle 
and pig feed is almost the same (with 245.3 and 260.9 million tons, respectively). The world’s feed industry is increasingly 
concentrated at 29.5 thousand feed plants, with an average feed production exceeding 38,000 tons per year. 



In addition to the animal husbandry and food industry integrations and the larger feed companies, the amount of feed 
produced by small-scale operations and farms for their own use (partly also for the utilization of their own crops) is 
significant in many countries, amounting to 300 million tons per year. Its share will decrease as more intensive, modern 
and concentrated forms of production become more widespread, but may remain significant in smaller or less developed 
countries with geographically more isolated, traditional production. Based on this, the world’s compound feed production is 
estimated at nearly 1,400 million tons, which will still increase by 20% overall over the next three decades.

The revolution in animal husbandry technologies
After many millennia of traditional animal husbandry, the period of intensive, large-scale and then integrated production 
of animal products, the ‘period of historical development’ began from the middle of the last century. The intensive 
period of agricultural production, the storage of crops based on it and the development of the feed industry have enabled 
the rapid development of animal production, with the continuous development of breeding, husbandry technology, feed 
production and the food industry. New segments of the food industry have emerged that have met the household 
demands for raw materials and provided a wide range of ready-to-eat and processed or further processed products to meet 
the needs of hospitality and social supply systems as well as the catering sector (HORECA). 

The rate of development has accelerated in the last 2–3 decades, and the ‘age of technical revolution’ that has begun 
in recent years, accelerating in the 2020s, will significantly transform intensive animal production, which will be 
dominant in the next 10–30 years. Innovation will transform the ‘everyday animal husbandry, feed and food industry’ to an 
incredible extent. 

• An innovation that is changing the poultry and feed industry

The world is on the brink of a revolution that will change our lives, work, and our relationship with each other.
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So far, we have only become acquainted with the concepts and new tools of the 4.0 Industrial Revolution, but from now on 
they will be included in the everyday tools of agriculture, animal production and the food industry. All of these must prompt 
the current market players to consider them carefully, as they need to see these trends with good sense and foresight, 
and to start the necessary developments and the application of new methods in time. The relatively high labor costs of 
the poultry industry and the lack of skilled labor also prompt the complete automation of poultry farms in addition 
to the controlled, precise production demand, computer-controlled farm technologies (remote monitoring), and 
wide applications of robots working inside the house (egg collection, flock movement, litter management, cleaning). 
The animal welfare and health monitoring of poultry flocks also requires the introduction of IoT applications (thermal 
imaging, flock behavior, intelligent lighting system) as automated feed management systems are introduced to achieve 
more uniform body weight. 

Real-time on-site data collection, centralized data processing and analysis enable efficient decision preparation. Digital 
platforms ensure food safety compliance, full traceability and transparency of the supply chain from production to the 
consumer, capturing the digital history of production that cannot be changed or falsified later. 

Innovation enables the use of state-of-the-art technology, which involves a high investment that can only be 
exploited with high performance and utilization with an acceptable return.

Characteristics of the feed industry
The world’s feed industry operates under very ‘extreme’ market expectations and conditions, so in addition to concentrated, high-
tech compound feed factories, medium-sized feed mixing plants and small-scale, on-farm feed production facilities are also typical. 
The characteristics of large-scale industrial compound feed production can be summarized as follows:

 automated services for integrated animal feed companies and large compound feed companies (often robotic), operation
      of high-efficiency feed mills;
 at least 100,000–300,000 tons/factory capacity per year, own sourcing and stockpiling of raw materials;
 own product development, wide product range;
 quality assurance and full traceability, application of audited quality assurance systems;
 extensive professional service, transfer of knowledge to partners;
 own sales system, distribution.

•	 Characteristics	of	medium-sized	industrial	compound	feed	production:

 no or only partially automated plants with medium efficiency;
 at least 20,000–100,000 tons/factory capacity per year, own sourcing of raw materials, and small stocks;
 often fragmented product range due to serving a narrower area;
 also retail service (distributor, shops);
 own feed formulation;
 limited professional service.

•	 Small-scale,	on-farm	feed	production:

 produced mainly for own farm use, typically the produced feed is not marketed;
 cost-based production, partly using own-produced raw materials;
 technical and quality constraints;
 professional ‘vulnerability’; typically, does not have up-to-date professional knowledge and manufacturing practices.

The feed industry is the link between the production of feed raw materials and the feeding practices of animal 
husbandry, so it has a great responsibility to consider and serve the right aspects of animal husbandry and feeding. 
Coordinating these and creating the same language is sometimes not an easy task: while we must think globally, we 
must act locally, i.e. for the needs and for the best performance of the given company or site. 

•	 Livestock	aspects	that	should	be	considered:

 breed and age group of the animals;
 their state of health;
 environmental factors, animal activity;
 production conditions and operating practices;
 the production results achieved and set.
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•	 Feeding	aspects	to	consider:

 raw materials and composition of compound feed;
 processing ability and digestibility of the ingredients;
 interaction of antinutritive substances, components;
 maintenance of the normal state of the animals’ digestive system (microbiota);
 granularity of the feed;
 safe manufacturing practices. 

The world’s feed industry is facing a myriad of challenges to which it must find appropriate ‘answers’. All this can only 
succeed if, after a proper evaluation of the challenges and tasks, it can find answers that match them.

•	 There	are	many	challenges,	some	of	which	are	highlighted	below:

 environmental sustainability aspects;
 antibiotic-free animal feeding, effective replacement of preventive antibiotic use with the judicious use of other feed additives;
 reducing the impact of global epidemics, adequate biosecurity control to ‘break’ the infection chain;
 guaranteeing biosecurity and preventive rules;
 ensuring and guaranteeing production safety, quality and traceability;
 proper use of local protein sources, alternative raw materials (algae, insect meal protein);
 the growing demand for plant nutrition and ‘meat substitute’ products;
 application of the achievements of innovation and the technological revolution in the industrial production of compound 
       feeds;
 development of integrated animal husbandry and feed management;
 granting GMO-free in case of such market demand;
 following consumer and social expectations and meeting them in a sensible manner;
 appropriate marketing and PR activities to raise awareness of the industry and to prevent the harmful effects of false news and 
       misinformation on the industry.

•	 The feed industry is highly dependent on the feed raw materials, their availability,
     price and quality, i.e. the efficiency of agricultural production, which is determined
     by several global and local factors:

 scarcity and deterioration of production areas;
 the contradiction between local and global sustainability – which is favorable in an area such as organic, sustainable crop 
       and livestock production, with additional burdens in other areas due to large-scale ‘production’;
 climate change and variability;
 water scarcity and desertification;
 degradation of coastal areas;
 competition for drinking water consumption, irrigation and animal husbandry for water resources;
 competition for raw materials in the food, feed and biofuel industries.

Sustainability through
nutrition
Consumers continue to influence feeding in their attitudes 
towards the use of genetically modified organisms (GMOs), 
antibiotic-free, organic production, food and feed safety, 
animal welfare concerns and sustainability. We can also say 
that the influence of the consumer is the ‘new normal’, so it 
is advisable to take this into account. 
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Alternative protein sources in animal feeding
Research into alternative sources of protein in animal feeding has reached a critical point. Due to population 
growth and climate change, there are concerns about finding methods to produce proteins that do not use valuable 
land or water resources and that do not rely on crops that can be used for human consumption. These alternatives are 
close to practical, mass use such as:

   

Unicellular protein from wood 
•	An	alternative	to	fishmeal	–	

insect protein

   

Insects
•	Insects	may	be	an	alternative	
to the proteins currently in use

Cows fed seaweed emit
less methane into the 

atmosphere 

   

Microalgae can be used as a 
substitute for fishmeal

   

Forget palm oil and soybeans, microalgae will be the source 
of biofuels for the future

   

Rapid technological development of the feed industry
In the next decade the feed industry will be one of the key beneficiaries of the general technological revolution, 
which will obviously affect new or completely refurbished large-scale feed mills. Further concentration of the 
feed industry and the demand for quality and guaranteed compound feed will strengthen this trend. We will soon 
encounter computer vision, the practice of Artificial Intelligence as a Service, 5G data networks, robotics, blockchain 
technology, extended reality, or autonomous driving.

Modern, high-capacity (up to 300–1,000 thousand tons), automated and robotic plants will use the already mentioned 
and developing technological solutions. The connection of livestock farms to the feed mills (Feed Cast System) 
enables the simultaneous monitoring of feed consumption and the automatic ordering, production programming 
and delivery of feed.

•	 The	development	aspects	of	feed	production	are	as	follow:

 additional concentration, modern and standardized production to secure the supply and quality of feeds;
 larger raw material particle size for better granulation, expansion, extrusion, their effect on nutrient utilization;
 even closer links with feed industry raw material suppliers to optimize information;
 interface data traffic, transmission of farm parameters to the feed plant, ‘automatic’ feed
      consumption measurement, production and delivery;
 use of IT technology for ‘smart feed production’;
 use of techniques to check the integrity of raw material and finished feed product
      shipments;
 ‘accountability’ and traceability of feed components; further tightening of the
      legal regulations is expected;
 reducing the environmental footprint of the feed industry;
 finding and using locally produced and alternative
      raw materials;
 Salmonella and Campylobacter control of feed
      materials and compound feed;
 regular toxin screening of feed raw materials;
 further investigation and screening of
      production hazards.
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Professional directions of feed optimization
Modern computer-based methods of feed optimization make it possible to supply feeds of optimal nutrient content, 
considering the available raw materials, which ensures the highest possible production performance at the lowest 
possible cost. In the fierce international and domestic market competition, only those feed companies and integrated feed 
plants can survive which are able to produce the most efficient compound feed using the most up-to-date professional 
knowledge and production technology. Considering the professional recommendations of poultry breeding companies, it is 
necessary to find compound feed formulas that ensure the achievement of the set production goals without over-insuring 
them, but over any limiting content values. All this must be solved at the lowest possible production cost to be competitive, 
which must also ensure a profit for further professional and technological developments that require increasing investment. 

In addition to well-founded and up-to-date professional knowledge, feed optimization requires a diversified network 
of contacts, which provides an opportunity for a thorough knowledge as well as appropriate and necessary application of 
the raw materials and feed additives that can be used through supplier companies. In addition, the technical and production 
data and feedback from the partners confirm the correctness of the premix and compound feed recipes and products and 
their guaranteed performance. The professional cooperation and relations established with domestic and international 
companies and institutions support the continuous R&D activity, as well as the test capacities that control the products.

The ‘background institutions’ of feed optimization are the results of laboratory controls and quality assurance, continuous 
training, professional service and expert advice to the partners, all of which provide feedback for the development and 
refinement of recipes.

The basis of feed formulation is the preparation of optimized recipes for the appropriate panels, premixes and 
concentrates. Their use will basically be determined by the requirements of the company ordering the products, which 
usually ranges from very concentrated products (0.05–0.3%) to mixing ratios of 0.5–1.5–3.5%. In addition to the customer’s 
concept, the required concentration of premixes is also determined by the available feed mixing technology options. 

•	 The	professional	aspects	of	feed	optimization
     can be summarized in the following groups:

 serving market needs;
 ensuring feed expectations;
 sustainability and environmental aspects;
 available raw materials;
 nutrient balance;
 consideration of physiological needs and aspects; 
 ensuring animal welfare and health.

•	 Serving	market	needs:

 contributing to the provision and increase of nutrients in food with feeding tools;
 forecasting market needs, providing premixes and feeds to obtain products that meet customer expectations, including 
       organic, green, bio and GMO-free products;
 compilation of performance and cost-effective premix and feed recipes;
 the feed–fuel debate and competition continue: more and more refined by-products of the biofuel industry are emerging 
       as alternative feed raw materials in feed production;
 feed support to produce special foods (fatty acid profile eggs, free-range animal products). 

•	 Ensuring	feeding	expectations:

 after the primary priorities of genetics, animal welfare, meat and egg quality, and robustness are the primary traits that 
       determine genotypic selection. Where is the biological limit in calcium and bone metabolism?
 reasonable use of a wide range of feed supplements;
 development of complete feed lines according to the needs of feeding practice (3–4–5 phases), which meets the 
       physiological needs according to age at the lowest possible cost. 
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•	 Sustainability	and	environmental	aspects:

 incorporating sustainability considerations into feed formulation;
 precision feeding and cost optimization;
 integration of feed, safety and sustainability aspects;
 feeding should be much more accurate to reduce the release of feed ingredients into the environment
       (phosphorus, nitrogen). 

•	 Available	raw	materials:

 considering the variability of feed ingredients and raw materials;
 the widespread use of alternative raw materials (to meet protein, energy and other nutrient requirements) to reduce unit
       production costs;
 a much wider range of alternative protein sources can be used with synthetic amino acid supplementation;
 in addition to optimizing protein, energy and digestible amino acid levels, more attention should be paid to the interaction
       of different feed ingredients. 

•	 Nutrient	balance:

 achieving an optimal nutrient balance in line with the animal’s performance is needed in a cost-effective and sustainable 
       manner.

•	 Consideration	of	physiological	needs	and	aspects:

 supplying organs, tissues and cells with a better understanding of physiology and digestion, feeding comes to the fore;
 maintaining the health of the digestive system using feed supplements that promote or support it (pre- and probiotics, 
       essential oils);
 the effect of voluntary feed intake of animals under heat stress.

•	 Ensuring	animal	welfare	and	health:

 innovative and efficient feeding solutions can contribute to the effective control of pathogens;
 supporting the responsiveness of the immune system is one of the top priorities – ensuring physiological well-being;
 reducing the use of preventive antibiotics and then completely excluding them from the animal production; 
 enforcement of animal welfare and animal protection considerations and expectations;
 reduction of production losses (mortality, scrap) by improving the efficiency of feeding.

Impact of global epidemics on the feed industry
The spread of global epidemics, whether animal or human (or possibly both), poses a fundamental threat and can have a 
significant impact on food production in the world or in a given region, including the potential of the feed industry. Multiple 
global changes in the human–animal–environmental ecosystem have created a turning point in the outbreak of 
infectious diseases. 
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We have become ‘accustomed’ to the spread of ‘traditional 
animal diseases’ (foot-and-mouth disease, BSE, Newcastle 
disease, avian influenza, African swine fever), and the pos-
sibility of combating them is more or less given (veterinary 
regulations, biosecurity, disease control and vaccination), 
but the spread of variant pathogenic strains or inadequate 
control often lead to local and regional production losses 
and export restrictions, as we see in the case of the recur-
rent global spread of avian influenza and African swine fever. 
The African swine fever epizootic of the last three years, 
mainly in the Far East, has caused severe loss, which has af-
fected the availability and price of pork and increased egg 
and broiler meat production. Recurrent waves of avian influ-
enza outbreaks are causing serious outages in some areas, as 
it happened in Hungary last year. 

The COVID-19 pandemic is a direct human threat and, in 
addition to paralyzing the general economy, it has also had 
a direct impact on food production. The ban on the supply 
of raw materials and finished products, their omission or se-

vere restrictions, has caused a serious ‘headache’ to the feed 
industry. The problems of raw material production and 
supply due to the unilateral dominance of Chinese sup-
pliers draw attention to its detrimental effects and to the 
importance of expanding the sources of raw material pro-
curement in the future. Many countries have introduced 
export bans to ensure domestic security of supply, which 
has created additional difficulties for import-dependent 
countries. 

In many countries around the world, guest workers in live-
stock farms, feed mills and food processing plants provide 
the necessary labor that has been interrupted by the pan-
demic or the infection has hampered the workers’ activities. 
The quarantine situation caused by COVID-19 infection al-
most neutralized the demand for raw materials in the hos-
pitality industry and community care, resulting in a 15–30% 
decrease in market sales per country (HORECA). The conse-
quence of this is the regional and territorial reduction of 
the demand for feed, as well as the stricter demand for dis-
ease control against the feed industry.

Effective biosecurity in poultry production requires the 
development of a corporate and industrial culture that en-
courages adherence to procedures that protect farms and 
flocks from infectious diseases. Accordingly, the demand for 
more secure regional and global biosecurity activities is 
strengthening, which is also reflected in stricter regulations.

Changing consumer
habits and needs
Consumer habits and expectations have become of par-
amount importance in the last decade, which is also re-
flected in the appearance of the proactive consumer. The 
connection between production and consumption and 
the full satisfaction of consumer needs are among the 
expectations of the food industry.
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•	 ‘Serving’	this	need	poses	no	small	task
       for the players in the food chain:

 understanding and serving consumer expectations (communication, quick response, need for fair trade);
 the consumers’ need for transparency, traceability, accurate information and fresh products;
 establishing consumer confidence (safe, nutritious and impeccable-looking, quality food);
 serving direct-to-consumer (DTC) transportation needs;
 the demand for vegetarian and vegan food (poor in grain) and the requirements of sustainability are also increasing due
       to animal welfare and climate change concerns;
 health and wellness food choices (impact of bloggers);
 the ‘impossibility’ of keeping caged layers due to consumer expectations;
 the need for GMO- and antibiotic-free feeding;
 the need for ‘natural nutrition’ and local production (support) and consumption;
 online shopping, demand for ‘outdoor meals’; or now, due to the COVID-19 pandemic, own sourcing and meals;
 expectations of food processing and product development.
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Geopolitical tensions and their impact
Geopolitical tensions may arise in many places around the world, based in part on historical, cultural, religious, or political 
considerations, many examples of which can be listed from recent decades. In addition to the threat of global tensions, 
conflict could arise in three geographical areas: Russia/Ukraine, the Middle East, North Africa and Asia.

•	 Increase	in	global	geopolitical	risk:

 the spread of conflicts to larger regions, which increases oil prices, hinders trade and global growth;
 geopolitical tensions culminate in trade warfare and sanctions that curb trade and global growth, as shown by the Chinese–US 
       trade conflict (the two largest economies in the world!);
 unexpected events such as nuclear or large-scale terrorist attacks, migration waves, global epidemics such as the impact of the 
       current COVID-19 pandemic. 

•	 Conflict	between	Russia	and	Ukraine:

 despite the consultations, further conflict cannot be ruled out;
 in the negative scenario, the conflict between the two countries will deepen, because of which the US and the EU will
       introduce a third level of sanctions (trade and financing) at which time Russia will freeze Western assets. 

•	 Extent	of	tensions	in	the	Middle	East	and	North	Africa:

 the extent of hot spots, leading to further instability, oil production disruptions and rising oil prices, which are holding
       back the global economy;
 the extent of the conflict between the Syrian/Iraqi sects, the Israeli/Palestinian and Israeli/Iranian conflicts;
 growing unrest in Egypt, the threat of Islam in North Africa and Nigeria;
 political upheaval in Saudi Arabia or another regional force. 

•	 Extension	of	latent	Asian	debates	into	economic	or	military	conflicts:

 recurrence of territorial disputes between Asian countries (China/Japan/South Korea/Vietnam);
 the collapse of North Korea or the launch of military attacks against neighboring countries;
 increase in tension between India and Pakistan (both nuclear powers). 

The emerging tensions can fundamentally affect the production and trade opportunities and activities of a territory, region 
or country, which may make the activities of the industry impossible, either temporarily or permanently.

Changes in international production and trade rules
The ‘benefits’ of the growing consumer expectations are the changes and tightening of the regulations governing 
the production of animal products and feed, which cover many areas of production:

 the use of genetically modified animals and plants;
 the use of animal husbandry biotechnology;
 reduction and banning of the preventive use of antimicrobials and hormones;
 food safety;
 reduction and prevention of diseases transmitted from animals to humans (zoonoses);
 reduction of the environmental impact of the livestock and feed industries;
 changes in animal husbandry rules (limitation of stocking densities,
       tightening of husbandry technology);
 prevention of the contamination of feed:
 •	 containment of residues;
 •	 microbiological infection;
 •	 mycotoxins;
 •	 GMO-free;
 •	 heavy metals;
 •	 dioxin.

22



Environmental and sustainability requirements
Environmental protection and sustainable production also play an increasingly important role in the food production 
chain: they are expected by consumers and also mediated by policy makers through regulation. ‘Supermarket chains 
representing consumer interests’ are also increasingly incorporating these aspects into supplier terms and conditions. In the 
developed countries, where the purchasing power allows it, awareness of, and lobbying for, local environmentally conscious 
farming is growing. 

At the same time, it is a contradiction that local and global environmental protection and sustainability do not mean 
the same thing and are often in conflict. The local interest in agricultural production is the use of less fertilizers, pesticides 
and insecticides, organic agricultural production, which provides 20–30% less food production in the same area, when 40% 
of the global land area is already used for agricultural production. Countries and regions are trying to strengthen their self-
sufficiency, reducing the impact of global raw material supply and trade.

The need for global environmental protection and sustainability must be met primarily with the production-
increasing effect of growing populations and purchasing power, which limits the global expansion of local solutions. 
Increasing food production can only be achieved through intensive crop and livestock production due to less agricultural 
land and rational water use. The protection of land requires the halting of deforestation (increasing demand for food) as well 
as the reduction and prevention of the effects of permanent drought and desertification. While in the developed world it is 
easier to limit the consumption of animal products (need for a healthy lifestyle, alternative diet), the developing world wants 
to consume more animal protein than what is already affordable for it. All these efforts are aimed at curbing food waste, 
providing alternative sources of protein, and using genetic engineering.

•	 The	current	situation	and	structure	of	the	feed	market
     of the given country or region, the market and the expectations
     of customers
The situation and structure of the feed industry in a given country or region greatly influence its future development potential. 
The current market opportunities and profitability of a company depend on numerous factors that influence their activities and 
development opportunities, which is why it is important to know and evaluate them thoroughly and to follow the expected trends.
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Factors influencing the situation 
of the feed industry:
 general global and local economic situation, influence of
       the geopolitical situation;
 the production of animal products in the country, region,
       area; its structure, standard, organization;
 the degree of self-sufficiency of the market, export and 
       import of animal products;
 the supply of the feed industry from local crops and raw
       materials;
 access of the feed industry to the international supply
       of raw materials (geographical features, purchasing
       power, political aspects);
 access to alternative sources of raw materials;
 the competitiveness of the feed industry and the company
       compared to the country or region; and the
       competitiveness of imported products;
 the intensity and concentration of agricultural production;
 the structure of the production of animal products; 
       integrated, based on companies or farms;
 the influence and intervention of the state in the processes 
       of the economy;
 the proportion of public, private and cooperative production;
 the structure of feed production, integrations in animal 
       production, internal feed production of large production 
       companies, independent feed production companies,
       on-farm compound feed production. 

In addition to the general factors influencing the market, 
the operation of companies is also greatly influenced by the 
structure and expectations of the local feed market. Taking 
these into account, the business policy, the product range, 
the appropriate production, packaging, logistics and sales 
structure and toolbox can be developed.

Local market and customer 
expectations:
 the proportion of large-scale, integrated, medium-sized
       and small-scale, backyard production of animal products,
       and the feed requirements adjusted accordingly;
 the supply of feed adapted to the standard of animal 
       production;
 the ratio of special, high performance and commercial feed
       requirements;
 price competitiveness, value for money;
 production of large-scale, individual feeds, bulk delivery;
 he practice of tendering;
 market logistics coverage;
 product development to meet the specific needs of sectors.

Concentration of the feed 
industry
Although a given company is primarily adapted to its own markets 
and opportunities, and develops a corresponding production ca-

pacity and sales structure, the trends, market movements, the 
concentration of animal production and feed production can 
fundamentally affect its profitability and survival. Satisfaction 
of consumer needs can basically be ensured by mass production, 
which requires a large-scale, integrated system covering the en-
tire food chain and company size, to which the feed industry and 
the internal feed production of these companies are also adapted. 
This does not exclude the service of special market segments, on-
farm mixing and smaller-volume feed mills (basically for own use), 
but international trends show a continuous increase in the capac-
ity of feed production companies and plants. 

•	 The	increase	in	the	concentration	of	the
     industry is also supported by the
     following aspects:
 adequate knowledge and control of feed materials, diverse
       use of raw materials, use of alternative raw materials;
 the concentrated professional need for modern feed
       formulation;
 professional, laboratory, procurement and service
       background needed to optimize nutrient levels and raw  
       material use;
 conditions for high-tech feed production;
 labor-saving, automated production system to ensure quality
       and guaranteed compound feed at a reasonable cost;
 the use of the possibility of automation and robotization
       requires a suitable plant size to ensure the return of
        investment;
 guaranteeing quality assurance and traceability,
       application of blockchain technology;
 use of big data system for improvements;
 ‘preparing’ antibiotic-free feed to maintain animal health;
 full enforcement of disease control aspects;
 guaranteeing the environmental and sustainability 
       aspects of the feed industry. 

In many countries around the world, concentrated feed 
companies typically meet the compound feed demand 
of large-scale production, which is well meas-urable by av-
erage mixing plant capacities. Concentrated production can 
be justified by the development, structure and occasionally 
by political and economic processes of the production of an-
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imal products in a given country or 
region, but it is also influenced by 
the size of the market and the logi-
cal feed transport distance.
In a large country where concen-
trated production is typical, the 
average feed plant capacity is ‘only’ 
35,000–45,000 tons/year (US 214.4 
million tons, 5,715 plants, 37.5 thou-
sand tons/feed mill; China 167.9 mil-
lion tons, 4,600 plants, 36.5 thousand 
tons/feedmill; Brazil 70.4 million tons, 
1,580 plants, 44.6 thousand tons/feed-
mill). Sixteen countries in the world 
produce over 20 million tons of com-
pound feed per year, with very differ-
ent feed mill sizes; it can very from 17.3 
thousand tons/year (Spain) to 238.1 
thousand tons/year (Indonesia). 

Of course, the concentration of feed 
production is greatly influenced by 
the proportion of large-scale and 
small-scale livestock farms in a giv-
en country, the established habits 
and the pace of development, as 
well as the proportion of the gray 
economy.

Export-import exposure of a given market
In addition to the production conditions of the given country or region, the possibilities and size of animal production and 
the development of the market, the feed industry is also significantly affected by its exposure to import and export 
opportunities, which is of course related to similar trends in animal production. While many countries are basically in 
need of imports, either in terms of raw materials or finished foods, other countries are close to self-sufficiency on the input 
side as well as in domestic product output. Some countries and companies in the world are export-oriented due to the 
favorable conditions and the advanced agricultural and food production, which is reflected in the supply of feed raw 
materials worldwide or in the export of finished products. In some regions and countries, dominant producers appear on 
the markets, either providing high-demand domestic supply or taking advantage of growth and opportunities in export 
markets. China, the US, the EU and Brazil account for 60% of the world’s animal production, creating a ‘privileged’ situation 
for many integrations or companies, which is reflected in company size, concentration and strong export activity.
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I Saudi-Arabia 654,5 Belarus 98,9 Peru 51,3

I Lybia 353,3 I Slovenia 90,0 Kyrgyzstan 50,0

I The Netherlands 249,1 I Germany 83,6 Tajikistan 50,0

I Indonesia 238,1 I Vietnam 82,8 I Norway 47,5

I South Korea 196,1 Poland 82,0 Turkey 47,9

Uzbekistan 192,5 Egypt 74,0 Georgia 45,0

I Japan 182,5 I Russia 70,9 I Brazil 44,6

I South Africa 158,1 I France 70,2 Austria 44,4

I Denmark 152,0 I United Kingdome 66,6 I Canada 43,2

Turkmenistan 153,5 I Mexico 66,2 Belgium 41,2

I UAE 137,5 I Australia 57,8 I USA 37,5

I Marocco 130,3 I Pakistan 55,6 Bangladesh 36,8

I Malaysia 113,6 Armenia 52,0 China 36,5

I Thailand 109,8 Serbia 51,5 Ireland 33,6

More than 75% of consumption is 
imported

The 50-74,9% of consumption is 
imported

The 25 - 49,9% of consumption is 
imported

The 10 - 24,9% of consumption is 
imported

Self-sufficient

The 10-34% of production is exported

More than 34% of production
is exported

USDA Foreign Agricultural Service , Trademap and Eurostat © 2017 Zeihan on Geopolitics



Factors determining the effectiveness
of poultry production and feeding
Modern, vertically integrated poultry production systems presuppose the professional, technological and managerial 
coherence of all elements of the entire production chain, which makes it possible to coordinate their capacities and 
utilize the most of them. Of course, this does not mean that companies working in certain segments of the product chain 
should not be able to use the most up-to-date knowledge and tools, but due to their higher market exposure they more 
often face overproduction or shortage and must decide how to optimize their investments.

• Priority production points for poultry production

Hatchery Broiler breeder 
growing farm

Broiler breeder
laying farm

Feed raw material 
production

Raw material storage Feed mill

Poultry commercial farm Manure processor Biogas
plant

By-product processing
plant

Primary processing
plant

Cut-up and further
processing plant

Logistic and
distribution

Consumer

The efficiency of poultry production is determined by several minor and major factors and conditions, the correct 
ratio and harmony of which can ensure the success of a business, the achieved poultry production parameters and, 
ultimately, profitability. The most successful companies can account for a larger proportion of these factors and can operate 
them effectively, taking advantage of modern professional and technological or management knowledge and opportunities. 
If this succeeds only on an average level, then both the production results and the profitability usually reflect this, while even 
loss-making firms often ‘make only a few mistakes’. 

The efficiency of the production of poultry products is largely determined by the quality and storage of feed raw 
materials and the professional and technological standard of feed production. Another key basis for poultry production 
is the production of breeding poultry, hatching and the quality of day-old poultry. A high-quality live animal can be ‘converted’ 
into a marketable product only if food processing and further processing can produce modern and high-quality products, 
distribution and logistics to consumers, and the processing of poultry by-products.
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The needs, expectations and knowledge of the mar-
ket are essential for creating the right product struc-
ture and fitting it into the production chain. The right 
choice of breeds of poultry companies and the trans-
fer of technological knowledge can provide the right 
production base, to which the design and protection of 
poultry farms, houses and other facilities, and the correct 
choice and operation of management technology con-
tribute greatly. The best designed and operated poultry 
farm and other facilities cannot exist without the proper 
perception, processing and evaluation of production 
conditions and data, which is the basis for continuous 
‘fine-tuning’. 
We have tried to consider the general aspects of poul-
try production and market trends in the past, including 
the expected challenges and trends of the future, but of 
course each company must decide on its own market 
direction and developments, considering its profes-
sional, technological and, of course, financial possibili-
ties, which should be enough for modern operation, but 
also for development. The efficiency of poultry produc-
tion is basically determined by the quality of day-old 
poultry, the standard of husbandry technology, the 
hygiene of breeding and parent stocks, the treatment 
and incubation of hatching eggs, and the transport and 
housing of day-old poultry. The main goal of our pub-
lication is to share the UBM feeding concept with 
our partners and with the interested professionals, 
so we deal in detail with the technical, production and 
management aspects and knowledge of poultry feeding 
both in this general publication and the modern poul-
try feeding practice and poultry farm management and 

then in our detailed professional publications on poul-
try feed. Accordingly, among the determining factors, 
even though feeding costs account for 60–70% of the 
cost of poultry production, we will not deal with it in 
detail here. Drinking water, its quantity and quality 
are both important feeding factors and a determining 
factor for poultry performance. This is often a ‘neglected’ 
point of management, we easily accept the existing farm 
conditions, and the physical and bacteriological quality 
of drinking water is not always assured. Poultry health, 
especially with the growing risk of infectious disease 
outbreaks and the need for antibiotic-free feeding, has 
become an even more important aspect of poultry 
production. This cannot be left to the veterinarians 
and animal health professionals alone, as the complex 
task of prevention requires coordinated action by all par-
ticipants in the production chain to protect the health 
of poultry flocks. Without the reliable and continuous 
provision of disease control and biosecurity, there is 
a constant risk of infection and, in extreme cases, loss 
of poultry flocks. Farm and flock hygiene requires con-
stant attention, control, and the application of appropri-
ate preventive steps and procedures. Prevention, mon-
itoring the status of flocks, preventive treatments 
and their control as well as the control of possible 
diseases are as important as the proper application of 
any treatments that may be required, or preventive 
disinfection, rodent and insect control. Today, poultry 
health must also ensure compliance with the relevant 
animal welfare standards, which includes good day-to-
day management practices. 

• Factors determining efficiency of poultry production
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Good production and operational practice – poultry farm management – requires the consideration of numerous factors 
influencing the efficiency of poultry production, as well as their appropriate solution. The proper preparation of the poultry farm, 
the application of the manageable stocking density, the housing of the day-old flocks, and the tasks of the critical first week 
of life require special attention. Management should cover flock care, drinking water management, good feeding practices, 
ensuring the proper temperature and ventilation, the application of an adequate lighting program, litter quality and other 
factors affecting the quality of live poultry, such as transport preparation, loading and transportation. 

The success of poultry production fundamentally depends on everyday, careful management practices. The time span 
of poultry production ranges from 32–42 days of broiler fattening to 19–20 weeks of fattening turkey toms, except for breeding 
poultry flocks and the production of eggs that can last for up to a year. Defects cannot be corrected, especially with a short 
life cycle, or only with a deterioration in production results, which is why constant and special attention is needed in 
poultry farms. In modern poultry production, therefore, all poultry farm, technological preconditions, application of modern 
technologies, automated production control and house operation are ensured, so that they reduce the negative effects on 
production with the least possible risk of error and human omission. 

With its comprehensive knowledge and practice in the field of animal nutrition, the UBM group could forbear to present the 
other elements of poultry production in detail, but since these are closely interrelated in production practice, it is advisable to 
know them and to help their successful application, which we also do in our daily consulting work.

Basics of poultry feeding
Modern use, characteristics and limitations of feed raw materials

•	 Cereals

Poultry feeding is in a fortunate position globally, but especially in Hungary in terms of the use of feed raw materials. In 
the leading regions of large-scale poultry farming grain crops used in large quantities are generally available, and the raw 
materials used as a protein source can be obtained from imports if they cannot be grown locally in an economical manner 
or can be produced only in small quantities. The main components of poultry feed are grains, mainly corn and wheat, 
while the principal protein sources include soybean and sunflower meal. In addition to these raw materials, barley, 
triticale, sorghum and rye are also accessible cereals in some regions, and rapeseed is also available from protein 
carriers. The use of these raw materials in poultry feed varies, their proportion is determined by the age and the type of 
utilization of poultry. A good example is sunflower meal, which is widely used in the feeding of laying flocks, but its use in 
broiler feed is not typical or only minimal. 

Cereals used in poultry feed are characterized by a high starch content (40–70%) and a relatively low crude protein 
content (7–13%). In addition, their crude fat content is variable and mostly consists of unsaturated fatty acids. Due 
to their high and variable non-starch polysaccharide (NSP) content, the use of NSP enzymes is now routine. Each 
grain crop contains phytin-bound phosphorus, the exploration and utilization of which is important not only from 
an economic point of view, but also to reduce the environmental impact. The use of phytase enzyme has become 
widespread in poultry nutrition in the last two decades and it is now an essential ingredient in feeds.

Cereals are mainly used to provide the necessary energy content of feeds. In poultry species, the use of 
metabolizable energy (ME) as a unit of energy has become widespread due to the co-excretion of feces and 
urine. The apparent metabolic energy content (AME) is calculated as a difference between the gross ener-
gy value of the feed and the energy content of the feces. In practice, the use of apparent metabolizable en-
ergy corrected for zero nitrogen retention (AMEn) is widespread. It is usually denoted only as AME or ME.
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Among the cereals, corn has the highest energy content due to its high starch content, which averages 67%. It is 
useful not only because of this, but because it is the only grain in which no antinutritive substances for poultry are 
found, so nothing limits its use and ratio in the feed. The extent of its use is determined only by its availability and 
the type of utilization of poultry and may be limited by the energy requirements of age-appropriate feed. When 
rearing laying hens, for example, feeding restriction should be used to prevent fattening and to ensure that sexual 
maturity is reached at an appropriate age. Therefore, a low energy content is desirable in pullet-rearing feeds, which 
limits the use of corn. 

Wheat is also a key ingredient in poultry feed. The main reason for this is its still high starch content, although 
lower than in corn. In addition, wheat has higher crude protein content and it has a positive effect on the hardness 
of the pellet. The economy of broiler feeding is fundamentally determined by the quality and adequate hardness 
of the pelleted feed, in which wheat plays a significant role. Therefore, pelleted broiler feed contains at least 20% 
wheat. A disadvantage of wheat is its high and unfavorable NSP content, and high phytin-bound phosphorus 
content. Broiler and feed producers following modern poultry feeding trends incorporate the concept of whole grain 
wheat feeding. In the case of broilers and turkeys – except for the starter phase – the whole wheat content may be 
5–20% of pelleted broiler feed. The physiological benefit of feeding wheat grains is that, due to the larger particle size, 
the gizzard works more efficiently and produces more digestive enzymes; as a result, the digestibility of nutrients is 
improved. 

Rye and barley are only rarely, or not at all, used in large-scale poultry feeds. One reason for this is their higher crude 
fiber content compared to corn and wheat or, in the case of barley, the irritating effect of awns on the intestinal 
epithelium and the high beta-glucan content. Rye has a significant arabinoxylan content. Both grains increase the 
viscosity of the intestinal contents, resulting in sticky feces, and therefore in case of their possible inclusion in the 
feeds the use of NSP enzymes is recommended. 

Triticale, when available in significant amounts, may be used in poultry feeds except for the starter feed phases. Its crude 
protein content is similar to wheat but its crude fiber content is slightly higher and starch content is lower, due 
to which triticale may be used in finishing feeds at an inclusion rate up to 25–30%.

Sorghum has long been present in the feed of poultry species, but it has gained major importance only in recent years. 
Mainly due to its resilience to climate change and drought, its use is becoming more common in poultry feeds these days. 
The plant breeding work has created several hybrids which contain fewer antinutritive substances compared to the 
old varieties (e.g. tannin). It has no coloring effect, its linoleic acid content is about 50%, which is lower than that of corn. 
Most of its high phosphorus content (80%) is in phytin binding, which makes its digestibility especially poor. In poultry 
compound feed, 20–50% of the corn can be replaced by sorghum.
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•	 Protein	ingredients

In addition to price, several other aspects need to be considered when evaluating raw materials used as a protein 
source. The biological value of protein raw materials that can be considered for use in poultry feed depends 
on the composition of amino acids that make up the protein molecule, their relative proportions, and their 
digestibility. Soybean meal is undoubtedly the most important protein carrier in poultry feed. Almost all phases 
of feeding of economically important poultry species and hybrids are based on soybean meal. The nutritional 
quality of soybean meal is also affected by genetics, growing conditions, harvesting, storage conditions, and 
processing. Soybean meal, which is mainly based on imports (USA, Brazil, Argentina), loses most of its oil content 
during processing, but is rich in lysine, one of the most important amino acids for poultry. In case of proper processing 
quality, soybean meal is mostly used in turkey prestarter feeds, in which recipes its inclusion rate is almost 40%. It 
is also an indispensable raw material in broiler feed, in which its proportion is 20–35% depending on the feeding 
phase. When checking the quality in addition to the crude protein and amino acid content, attention should also be 
paid to any toxin (aflatoxin) content and it is also advisable to perform tests to check the processing conditions, e.g. to 
determine the trypsin inhibitory activity (TIA, mg/kg), the reactive lysine content (%), the protein dispersibility index 
(PDI, %) and the protein content soluble in 0.2% KOH (KOH, %).

Processed soybean products, which have undergone heat treatment and pressing, are also important raw materials 
for poultry feed, as they help to meet both the crude protein (amino acid) and the energy needs. For full-fat soybeans, 
the same antinutritive factors should be considered as for soybean meal. Its incorporation into the feed can be 2–10%; if 
we are talking about partially shelled raw material, then it can be up to maximum 15% in the case of broiler feeds. 

In terms of nutrient content, sunflower meal is one of the most diverse poultry feed raw ingredients. Depending 
on the shell content, its crude protein content may be below 30% and may be as high as around 36%. In the former 
case, the crude fiber may be around 27%, while in the latter case it may be around 18%. Although its fiber content is 
high compared to that of other ingredients, its nutrient content should be monitored when used. In low and high crude 
protein sunflower meal, crude fat is found in similar amounts, typically below 2%. With the development of processing 
technology, possibly supplemented with the use of crystalline amino acids, several types of sunflower-based products 
are also available on the market. By reducing the amount of peel in the sunflower meal, a product with a high crude 
protein content suitable for the partial replacement of soybean meal can be produced. Nonetheless, there are large 
differences in the amounts of sunflower meal used in the formulas between poultry species. It cannot be used in broiler 
starter feeds and can be used only in low percentages in the growing and finishing phase. In the case of turkeys, it cannot 
be incorporated in the starter feed but can be used at a ratio of 5–10% in the grower phase. It is mostly used in egg layer 
and in pullet-rearing feeds, in layer feed an inclusion rate of up to 10–15% is possible. 

The crude protein content of rapeseed meal is between 32–35%, i.e. there is much less variability in this respect 
than in the case of sunflower meal. Its crude fiber content is significantly lower (11–13%) than that of sunflower meal. 
Despite its more stable nutrient content, its use does not exceed that of sunflower meal, which is due to the antinutritive 
substances found in rapeseed. The first to be mentioned is the glucosinolate content, which can be reduced by plant 
breeding. Also important from feeding point of view is the erucic acid content and the compound called synapine, 
which is converted to trimethylamine in the body. For example, this compound can add an unpleasant fish flavor to 
the egg. White-shell egg layers (and mammals as well) can break it down to some extent. Synapine does not otherwise 
interfere with the digestive process.

To eliminate these unpleasant effects, so-called double-zero hybrids are being cultivated, and in recent years, 
because of egg hybrid breeding work, brown-shell egg layers have emerged that can break down most of the synapine. 
The use of rapeseed in poultry feed is similar to that of sunflower meal, except for the already mentioned layer feeds, in 
which rapeseed is typically present only in a proportion of a few percent or not at all.
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Possibilities of alternative
raw material use

Alternative raw materials, which help to meet protein 
or energy needs in a cost-effective way, now play a key 
role in the economical production of large-scale poultry 
products that have a basic role in human food consump-
tion. In Hungary, two by-products are formed during the 
processing of wheat for human consumption, which can 
be used in poultry feed. In addition to the high crude 
protein content (15–16%) of wheat feed flour, it also 
has a positive effect on the quality of granulation, so 
its use besides wheat is generally widespread due to its 
favorable price. Bran is also a by-product of the wheat 
milling industry, the use of which is not typical of inten-
sive meat-producing poultry flocks. It can be incorporat-
ed in a few percent into the feed of poultry species that 
tolerate high crude fiber content (e.g. waterfowl or tur-
key finishing feeds).

Compared to diesel produced from petroleum, biodiesel is 
a renewable fuel that has many beneficial chemical proper-
ties and produces less harmful gas. Oilseeds (mainly sun-
flower and rapeseed in Europe) are common raw materials 
for biodiesel production. One possible way to remove oil 
from oilseeds is by mechanical pressing, after which an oil 
cake is formed as a by-product. Oilcakes are more like-
ly to be used as ruminant feed due to their lower prices 
to replace soybean meal and cereal meal. Feed for poultry 
fattening can also be supplemented with oilcakes. In broil-
er compound feeds an advantage of rapeseed cake is its 
higher metabolizable energy content compared to extract-
ed rapeseed meal, which is due to its higher residual oil 
content, but its disadvantage is the poorer amino acid di-
gestibility due to its higher fiber content. Rapeseed can 
be processed by a cold or a hot procedure, in the case of 
the latter the digestibility of amino acids is better; however, 
in poultry feed it is recommended to use rapeseed only 
in a proportion of 2–6%.

A valuable by-product of the production of bioetha-
nol, which partially replaces petrol, is distillers dried grains 
with solubles (DDGS). The most common starting ma-
terial for bioethanol production in the world, including 
Hungary, is corn, but bioethanol can also be produced 
from wheat, barley and sorghum. Today, most of the 
DDGS in the world is used by cattle farms; however, 
due to its attractive price, it can be used in broiler and 
turkey finisher feeds at an inclusion rate of 5–10% and 
has a positive effect on the raw material costs of waterfowl 
and layer feeds. It is important to mention that the mycotoxin 
content in DDGS increases threefold compared to that of the 

raw material, therefore continuous mycotoxin monitor-
ing is required before use. 

Corn gluten feed, commonly known as CGF, is a protein 
source that remains during the wet production of corn 
starch, after removing the major part of starch, i.e. germ 
and corn gluten. It can be used economically for an-
imal nutrition and is available in both wet and dry form. 
However, its use in poultry feed is not widespread. Due to its 
high fiber and low energy content, it occurs only in wa-
terfowl and laying hen feeds in minimal proportions. 
However, the use of corn germ and corn gluten is typi-
cal in poultry feeds. The former can be incorporated in all 
phases at a rate of 2–4%, while the latter serves for reducing 
the high soybean meal content in turkey and broiler starter 
feeds, added in a proportion of 2–5%. 

Malt germ formed during brewing is a by-product mostly 
used in waterfowl feed. Malt germ pellet is the root of ger-
minated barley, i.e. the malt that has dried to a thin thread, 
the higher incorporation of which is limited by its high fiber 
content. 

 

Legume seeds (feed peas, beans, lupine) as raw materials to 
substitute soybean meal are the subject of ongoing experi-
ments and scientific publications. Nevertheless, their practi-
cal significance in the feeding of poultry flocks is minimal, 
for two main reasons. On the one hand, these raw materials 
are available in limited quantities for animal feed, and 
on the other hand, the antinutritive substances (alkaloids, 
trypsin inhibitor, alpha-amylase inhibitor, tannin) allow their 
use only in proportions amounting to a few percent.
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More and more technologies have been developed to produce insect meals in recent years. Although the current EU 
legislation does not allow their use, as they are qualified as an animal protein, the oil extracted from insects (larvae) can be 
used and, in principle, live larvae could also be used for feeding purposes. 

Algae can now be produced in large quantities in the warm belt, in an aqueous medium. Algae meal is characterized by 
high crude protein (65%) and amino acid levels (e.g. 4–7% lysine as a percentage of crude protein content) and is rich in 
beta-carotene. The latter alternative raw materials, if their production technology is going to produce competitive products 
in terms of value and price, will certainly be used in higher proportion in the growing poultry feed production.

Nutrient content and calculated content values
of poultry feed raw materials
Before determining the required nutrient content of the raw materials, the requirements of the given poultry species, 
type of utilization and age group must be determined precisely. In solving this task, it is necessary to consider primarily 
the expected performance, the expected feed intake required for this, and other factors influencing it (health problems, 
climatic conditions, applied technology). The nutrient requirements given by poultry breeding companies usually 
refer to an ideal environmental condition, i.e. factors related to the characteristics of the flock and local environmental 
factors are ignored. More recently, especially in the field of broiler fattening, attempts have been made to refine 
the needs with computer simulation models. Developments in this direction are expected to become a priority soon.

The amount of available nutrients that can potentially be used in the feed must be precisely determined before 
starting the formulation. It is necessary to select those raw materials that can be considered during the optimization 
of the given feed. Databases are available for the nutrient content and matrix values of the various raw materials. 
The databases of the French INRA (Institut National de la Recherche Agronomique), the Dutch CVB (foundation-
supported feed database) or the SFR (Schothorst Feed Research, the Netherlands) are well known. These databases – 
and with them the recommended nutrient requirements – are regularly updated by the companies involved. Recently, 
it has become more and more common to recalculate the nutrient content of raw materials online if a parameter 
changes (e.g. the crude protein content of grain feeds or the crude fat content of by-products) based on the results 
of laboratory tests. These databases contain hundreds of feed raw materials from which you can select the ones 
you need. The range of raw materials used varies from region to region; while in Europe the use of cereals, extracted 
meals, milling and other by-products is preferred, in the US the situation is simpler as poultry feeds are mainly 
made using locally grown corn and soybeans. Each ingredient can contain tens or even more than a hundred of 
specified nutrients. The matrix values considered vary by animal species, a good example of which is the different 
energy content of raw materials by animal species. Whenever possible, all nutrients for which a requirement value 
has been set have to be taken into consideration, irrespective of whether a minimum or maximum value is set, or 
the relative proportions of the different nutrient contents are proposed. Of course, the optimization software must 
also include the current price of the raw materials, since this can be used to compound the feed with the lowest raw 
material cost that meets the desired limits, or to determine the shadow price of each raw material.

•	 Total	and	digestible	amino	acid	content
     of poultry feed raw materials

From an economic point of view, it must be emphasized that protein-rich feed raw materials are the most expensive 
ingredients in animal feed, which is why the protein requirements of different poultry flocks must be planned very 
carefully. If we provide less protein than needed, we will not be able to take advantage of the genetic capacity of 
the poultry flock, while if we provide more, it will burden the bird’s body with the metabolic products of protein 
breakdown and make production significantly more expensive.

One of the best measures of the efficiency of animal production is the feed conversion ratio (FCR), which is mostly 
influenced by the ratio of energy and essential amino acids available in compound feed. Therefore, it is essential 
to determine the amino acid content of feed raw materials as accurately as possible. The biological value of the feed 
materials available in poultry feed depends on the amino acid composition of the protein molecule and their 
relative proportions, which in today’s parlance is referred to as amino acid sets. A valuable protein is the one that 
best meets the production needs of animals, and the amino acid set of which is closest to the amino acid composi-
tion of the animal body and the product obtained. Today, the amino acid requirements of poultry species can be 
determined based on the ideal protein principle, which provides guidance on the proportion of each essential 
amino acid in a given feed. The ideal protein principle expresses the ratios of amino acids as a percentage of the 
lysine requirements of the animals. In recent years, the range of these amino acids has been steadily expanding, and 



currently there are recommendations not only for lysine, 
methionine, threonine and tryptophan but also for valine, 
arginine, isoleucine and glycine + serine. 

As with crude protein, we can speak of digestible ami-
no acids, which is the proportion of all amino acids ab-
sorbed from the intestinal tract after the enzymatic deg-
radation of proteins. There are differences between the 
published digestion coefficients of the test methods de-
pending on whether they were based on the collection 
of fecal samples or on digestion coefficients measured 
in cecectomized birds or in birds with ileal cannulas. In 
today’s poultry nutrition, both the raw materials and the 
requirements are increasingly indicative of standardized 
ileal digestibility (SID).

•	 Macronutrient	content
     of mineral supplements

Nearly forty out of the elements occurring in nature can be de-
tected in the animal body; of them, the ash content of the an-
imal body is constituted by seven elements (calcium, mag-
nesium, sodium, potassium, sulfur, chlorine and phosphorus). 
From the nutritional point of view, these are called macroele-
ments. Minerals perform a wide range of functions in the body 
of poultry. As elements of the skeletal system, they provide a 
solid structure to the skeletal system and are important parts 
of certain organic compounds. The thickness and firmness of 
the eggshell is mainly determined by the calcium, phosphorus 
and vitamin D supply status of poultry. These elements are 
also present in some proteins and lipids and are involved as 
components in building the muscular system, the vital organs 
and other soft tissues. Minerals are essential for the body as 
the central elements of many enzymes. They perform var-
ious functions in the form of salts dissolved in the blood 
and the body fluids. Among other things, they play a role in 
maintaining the acid–base balance and the osmotic pres-
sure. Minerals are crucial in the processes of muscle contrac-
tion and nerve impulse conduction. 

In poultry feeds, feed lime, MCP and feed salt should be used 
for the continuous provision and supplementation of mac-
ronutrients. The calcium content of feed lime is 36–38%, but its 

solubility is at least as important, which is partly determined by 
its grain size and partly by its origin. The latter property is partic-
ularly important in laying hens, where calcium requirements also 
show diurnal fluctuations. Laying hens have the highest calci-
um requirement at the time of eggshell formation, at night, 
when the birds normally consume no or little feed. This special 
need of laying hens can be met by feeding a source of calcium 
(limestone grit, possibly mussel crumbs) that slowly dissolves in 
the gut, as it provides the necessary calcium even during egg-
shell formation. The dosage ratio of normal limestone meal and 
limestone grit is 30–70% at the beginning of egg production and 
15–85% towards the end of egg production. 

Most of the phosphorus (80%) is found in the hydroxyapatite 
crystals of the bones and the rest in the soft tissues. Phos-
phorus is present in the tissues in an organic bond in the 
form of phosphoprotein, nucleoprotein, phospholipid mem-
brane, and ATP. The phosphorus content of feeds is mainly de-
rived from inorganic phosphorus supplements and various or-
ganophosphorus compounds. While the phosphorus content 
of inorganic supplements is, with some difference, almost fully 
utilized, the same cannot be said for the phosphorus sources of 
organic feed ingredients. In grains, which make up most feeds, 
phosphorus is present in significant amounts (about 70%) 
in phytin binding, which cannot be broken by birds (especial-
ly young poultry). Namely, they do not produce a phytase en-
zyme that releases phosphorus and other trace elements from 
the phytin bond. When formulating feeds, the main aim should 
be to meet the utilizable phosphorus demand. Nowadays, 
the supplementation of poultry feeds with phytase enzyme 
is common, and the so-called phytase enzyme super dosing 
is becoming more and more common, when the enzyme is 
used in a dose 3–4 times higher than its basic dose. The use 
of phytase enzyme in addition to phosphorus improves 
calcium absorption, but some experiments have shown its 
positive effect on the digestibility of amino acids as well as 
the metabolizable energy content of the diet. It is also im-
portant to reduce the phosphorus load of the environment, 
which is now a legitimate environmental responsibility. 

Sodium is the most important electrolyte in the extracel-
lular space and potassium is the most important electro-
lyte in the intracellular space, while chlorine is found in 
both. The sodium and chlorine requirements of poultry 
flocks cannot be met with plant-based feeds alone. Feed 
salt is used as a supplement, especially considering the ad-
equate sodium level in the feed. The required sodium level 
in poultry feed is almost uniformly between 0.15 and 0.20%. 
Waterfowl are particularly sensitive to insufficient salt ad-
dition, while young turkeys are especially sensitive to the 
overdosing of salt.



Prudent use of feed
supplements
The development of intensive animal husbandry coincided 
with the start of research, development and use of feed sup-
plements that can improve the utilization of nutrients, 
preserve the stability of the intestinal microflora, and 
thus strengthen the immune system of poultry and improve 
the performance and specific production indices of farm ani-
mals. Feed supplements can be divided into several large 
groups, for which there is a wealth of information also sep-
arately on their mechanism of action and on the expected 
increase in performance. These feed supplements include, 
but are not limited to, antibiotics, prebiotics, probiotics, 
and enzymes.

Antibiotics used at subtherapeutic doses have been 
steadily eliminated from feed in a large part of the world 
in recent years due to cross-resistance hindering the 
healing effect of antibiotics in human medicine. The use 
of these feed supplements is regulated by national laws, 
and all such antibiotic-type growth promoters are now 
banned in the EU. 

Prebiotics are oligosaccharides consisting of small carbo-
hydrate units that promote the growth of beneficial bacte-
ria. Their best-known representative is yeast cell wall extract 
(mannan oligosaccharides, MOS). Their mechanism of action 
is twofold; on the one hand, beneficial bacteria utilize them 
as nutrients, they multiply more easily and are thus able to 
displace pathogenic bacteria, and on the other hand they 
can bind some of the harmful bacteria so that they cannot 
attach to the intestinal epithelial cells and then multiply.

Probiotics are live microflora products that contain ben-
eficial microorganisms, thus stabilizing the intestinal flo-
ra of poultry, and reducing the proportion of pathogenic 
bacteria. The barrier to its use is the live microflora itself, as 
poultry feeds are usually granulated and heat-treated, 
to which live microorganisms are sensitive.

The use of feed enzymes has become a common practice 
over the last 20 years. Today, all poultry feeds contain at 
least NSP and phytase enzymes. When using enzymes, it 
should be considered that they have been developed for the 
degradation of a given substrate and are also sensitive to 
heat treatment during feed production and to ambient tem-
perature. The matrix values recommended by the manufac-
turers should be treated with caution if there are several 
enzymes in the feed and they give a value for the same nu-
trient. Namely, in this case these values cannot be added up.

Feed performance control,
recipe maintenance
With the spread of computer-based management and feed-
ing technology, not only the modern optimization of rec-
ipes has developed rapidly in recent years, but also the 
monitoring and recording of the performance of poultry 

flocks. As a result, a wealth of information is now available 
from data recorded during poultry production. Farm man-
agement software can accurately track the performance 
of each feed, i.e., accurate data on feed intake, body 
weight gain, and mortality are available during the feed-
ing of a given phase. Therefore, these can also be consid-
ered when preparing and modifying recipes. 

The evaluation of recipes in this respect can be continu-
ous, tied to a certain time interval (e.g. 2 or 4 weeks), or to 
the closing of a given batch or cycle. This activity should be 
coordinated with other reviews of the recipe (raw material 
content, price), avoiding too frequent recipe changes, as in 
this case there will not be enough time and data to evaluate 
the given recipe or feeding program. An important aspect 
is the integration of recipe modifications into the manage-
ment program of the feed mill or the poultry farm, as this 
gives a kind of flexibility for the quick solution of each situ-
ation. Just think of a sudden shortage of raw materials or an 
indication in a poultry flock that a feed requires immediate 
recipe modification.
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In poultry meat and egg production, feeding accounts for the largest share of costs, which ranges from 60 to 70%. It is very 
important to make a personalized feeding proposal for poultry companies that offers the highest possible profit by taking 
advantage of cost-effectiveness.

Therefore, it is very important nowadays to search for and evaluate new raw materials from different sources in modern 
poultry feeds and to ‘review’ the nutrient content and digestibility of raw materials already used in the past. Our goal is to 
find the most favorable and most optimal solution for our partners in poultry nutrition, which ensures the lowest possible 
feed cost on the one hand, with the right composition of raw materials and on the other hand, also considering the need 
to meet the nutrient requirements.

Digestive characteristics of poultry
Poultry select their feed with the aid of their senses of sight and touch. In the oral cavity, the feed is covered by saliva 
containing an insignificant amount of mucin, and then it quickly enters the crop in unchanged form. The feed softens 
here, it is cut up in the gizzard, and at the same time the secretion of the glandular stomach covers the ingesta. The 
hardness and consistency of the feed determine the frequency and intensity of gastric muscle movements. During the 
digestion period, the glandular stomach contracts once a minute and the gizzard contracts 2–4 times per minute. Feeds 
rich in crude fiber reduce the duration of contractions as the pressure conditions also change. Differences in pressure 
in the stomach can be observed between the different poultry species. In geese, gastric pressure is 27.0–28.8 pascals 
(Pa), while in hens it is only 10.2–15.3 Pa. The duck occupies a middle position in this respect with a Pa value of 18.3.

• Effect of whole grain wheat feeding to the
     gizzard anatomy of broiler chickens

The fragmentation of grains and mashes is supported by the 
addition of whole wheat grains (broiler, turkey, laying hen) and the 
insoluble grit mixed into the feed, and the digestibility of nutrients 
can improve by up to 10%. Due to their friction plate-like design, the 
two lateral muscles of the goose’s gizzard also allow for the perfect 
spalling of the green feed. This spalling is also aided by the movement 
of ingesta resulting from the movement of the digestive tract.

To ensure efficient nutrient utilization it is essential to optimize the fiber content of the feed, to know its structure 
and to feed highly digestible feeds. The splitting of nutrients into absorbable parts is done almost exclusively by the 
body’s own enzymes. In the glandular stomach, hydrochloric acid and pepsinogen (an inactive precursor of pepsin) 
are produced, which are mixed with the feed pulp. Due to the low pH (0.5–2.5) and the very short retention time of the 
feed, there is hardly any digestion in the stomach, only the partial breakdown of proteins into polypeptides occurs there.

The main site of digestion is the small intestine: in the proximal portion of the duodenum the secretions of the 
glandular stomach continue the protein breakdown that began in the gizzard. Degradation of polypeptides to amino 
acids by enzymes continues in the jejunum and ileum. Starch is broken down by pancreatic amylase enzymes (at 
pH 6–8) into disaccharides. Amylase present in the bile secretions catalyzes this process. Maltose is further broken 
down into glucose by the maltase enzyme. Sugar (saccharose) is broken down into α-glucose and b-fructose by the 
saccharase enzyme. The activation of saccharase is much lower than that of maltase, and therefore feeds of higher 
sugar content should be fed only to a limited extent. Poultry, unlike other farm animals, are practically unable to digest 
milk sugar with its own enzymes and lactose is broken down by lactase of bacterial origin. Fats are broken down by 
pancreatic lipase into mono- and diglycerides, as well as glycerol and fatty acids. Bile acids and salt help digest fats. 
The so-called nutritional enzymes present in feeds are less important in the digestive processes. The paired ceca 
receive about 1/10 of the colon content. The breakdown of the yet undigested part of carbohydrates (cellulose) in the 
cecum by bacterial enzymes has only a small effect on the digestion of crude fiber.

The caecal content of homogeneous composition and grumous consistency is emptied at every tenth defecation. 
Nutrient utilization is greatly influenced by the presence of feed pulp (chyme) in the digestive tract. Nutrient 
metabolites as well as vitamins and minerals are absorbed almost exclusively from the small intestine. During 
microbial degradation, volatile fatty acids formed in the cecum enter the circulation from the cecum. In the short 
colon, water is absorbed from the feces. In the bird, the feces are mixed with the urine and the two together form 
the droppings. The feces are a circular brown mass that is covered by the white urine from above. The feces from the 
cecum is a dark brown, sticky, ointment-like substance. An adult hen produces 100–150 grams of feces per day. The 
last unique portion of the digestive tract is the cloaca, which can be considered a common exit of the colon-rectum 
and the urogenital tract.
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The gastrointestinal tract of poultry is extremely short com-
pared to the body size. The length and capacity of the digestive 
tract are important in the efficiency of digestion. The digestive 
tract is only six times longer than the bird’s body, and its size and 
capacity are smaller than those of mammals. The shortness of 
the intestinal tract is offset by a network of well-developed 
intestinal villi covering the intestinal mucosa. The intestinal 
tract of an adult hen is 200 centimeters long, while that of a goose 
is 300 centimeters long. The passage of feed through the diges-
tive tract is extremely fast (6–12 hours). That is why we need to 
feed concentrated feeds, and it is understandable why feeding 
errors manifest themselves quickly.

The primary purpose of poultry feeding is to convert grains, pro-
tein carriers, by-products, supplements, additives and premixes 
used in feed into high-quality foods (meat, eggs) through poultry.

General objectives and aspects followed in feeding
1. Poultry species do not have lips (they have beaks instead) and they do not have teeth, so they cannot chew the feed;
         therefore, feeds must have a concentrated composition (cereal grains, oilcakes, vegetable protein carriers, by-products).
2. The stomachs of birds have a simple structure (there are two consecutive stomachs: a separate forestomach and a
        glandular stomach); therefore, very accurate and precise feeding is needed.
3. Their metabolism is extremely fast, more intensive than that of other farm animals.
4. Their feeding differs significantly according to variety, age group and type of utilization.
5. They are fed in groups, not individually.
6. Their feeds must be mycotoxin free.
7. They must be provided with fresh, clean and cold drinking water always.
8. Poultry are not ruminants and therefore the crude fiber content of their feed must not exceed 6–7%, which varies by
        breed, depending on the age and the type of utilization.
9. Poultry do not have sweat glands; therefore, their respiratory and pulse rate are high, and the body temperature is
        relatively higher; consequently, their metabolism is faster, and thus they should be fed.
10. All nutrients in the feed must be in balance with the requirements of the poultry.
11. Precise knowledge of the raw materials used is required (through various measurements), the ingredients can only
        be of high quality.
12. The daily feed intake differs by poultry species.
13. The purpose of poultry production is to obtain eggs and meat, which is determined by genetics, age and type of 
        utilization; therefore, poultry feeds must provide an adequate energy/protein ratio corresponding to that purpose.
14. Multi-phase feeding, different standards depending on age.
15. Compliance with animal welfare standards.
16. Application of feeding programs adapted to market needs and requirements.

The physical condition of the feed, whether it is in the form of mash or pellets (crumbled, granulated), has an impact on 
feed intake and the utilization of nutrients through several factors. It is known that granulated feeds have a higher 
density, better digestibility, better homogeneity of various components or additives (e.g. anticoccidials, probiotics), better 
microbiological status (pathogenic microorganisms are killed by heat treatment), their use significantly reduces feed loss 
and wastage and makes the feed tastier. Poultry can eat a higher amount of granular feed per unit of time, and with 
this amount they can take up a more concentrated and larger amount of nutrients, while the time spent on feed intake 
decreases.

An important quality criterion is the appropriate hardness and 
flexibility of the granulated feed. It is estimated that a 0.01-point 
deterioration in FCR occurs when the powder fraction in pelleted 
feed increases by 10%. In the case of breeder and commercial egg 
producing flocks, rapid growth is not the goal; in fact, restricted and 
controlled growth and weight gain are desirable, and since  ‘keeping 
bored birds occupied’ is also an important aspect, during the rearing of 
breeder and pullet flocks and during the egg production period mash 
feeding is recommended.
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To produce poultry meat (broiler, duck, goose and turkey) and eggs, world-class technologies are used in Hungary, which are 
developed for poultry species and type of utilization, as uniform and high-quality products can only be produced with 
appropriate technologies and professional use. Both the housing conditions and the technology used have an impact 
on the FCR, which can be immediately ‘perceived’ in body weight gain and specific feed utilization.

The positive or negative deviation of these can be caused by the following factors:

 technological conditions (number of feeders, drinkers depending on the space, air exchange capacity),
 technology (deep litter – broiler, meat-type and layer-type breeding flocks, turkey, duck, goose, caged breeding flocks of

       laying hens, commercial egg production flocks),
 stocking density (birds/m2),
 lighting programs used (number of light and dark hours),
 structure of buildings (foil tent, sandwich panel, etc.),
 climatic conditions (temperature, relative humidity, air speed),
 individual procedures, treatments (e.g. beak trimming),
 health status.

Nutrient requirements of poultry feeds
When feeding poultry species, we need to provide proper and balanced nutrition for optimal growth and production. 
The nutrient requirements of poultry, and accordingly the different feeding recommendations differ for each species and 
their utilization types (e.g. meat, eggs) as well as according to age at the stage of rearing and production. In recent years, the 
science and theory of poultry feeding have also developed and changed a lot, as more and more modern solutions and 
a more cost-effective approach were needed to continuously improve the specific results expected by producers. To do this, it 
was essential to expand the range of the raw materials used and to get to know their nutrient composition in more detail. 
The latter is particularly important in the case of by-products, as the content parameters of these raw materials may vary.

The feeds must contain the nutrients necessary for maintenance of the animal’s life and for production. The genetic 
characteristics of modern breeds and hybrids bred for a specific production purpose will only unfold or reach the upper limit 
of their genetic potential if we can meet the animal’s nutritional needs in all respects. The feeds offered to poultry are very 
diverse and, during digestion, through successive complex physical and chemical processes they are degraded into 
nutrients that are later absorbed.

The nutrients contained in feeds for poultry flocks can be divided into the following groups:

 carbohydrates – the main source of energy for poultry. In the poultry diet, most carbohydrates are provided by cereals;

 fat – provides energy and essential fatty acids that are needed for certain body processes;

 protein – necessary for the synthesis of body tissue (especially muscle tissue), physiological molecules (hormones, enzymes), as 
       well as for feather formation and egg production; their additional role is to provide a small amount of energy;

 vitamins – organic (carbon) compounds that are necessary for normal development and health maintenance; vitamins do not 
       resemble one another chemically but need to be studied together due to their role played in metabolism;

 microelements – inorganic elements present in the body in small amounts, which are essential for metabolism;

 minerals – the inorganic fractions of feed. The animal body contains approx. 3% minerals. They are enzyme activators and affect 
       the appetite of animals (deficiency–surplus);

 water.
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Carbohydrates and fats are energy carriers, providing the energy content of feed. Cereals are high in carbohydrates 
(starches) and high in fat, but poultry feeds still require a fat supplement (animal fats, vegetable oils – soybean, 
sunflower, rapeseed), which are excellently utilized by poultry in their production, as poultry have the best fat 
digestion of all animal species. An additional benefit of fat supplementation is that it has a positive effect on the 
physical parameters of the feed. It is often a problem that the price of these additional products is very high, and 
their availability is sometimes limited. Another problem can be the quality of the product, which affects the shelf- 
and storage life, especially in the summer months.

It is important to highlight the role of crude fiber among carbohydrates. The crude fiber material is derived from 
the materials that make up the plant cell wall, and consequently only feed materials of plant origin can have crude 
fiber content. The digestion of crude fiber nutrients is poor in poultry species, it also impairs the utilization of 
other nutrients, and another problem is that their antinutritive effect can also be significant. In poultry species 
the antinutritive effect means that the NSP content (non-starch polysaccharides) reduces the digestibility of certain 
vital nutrients, such as proteins and fats, and increases the viscosity of the intestinal contents, which results in 
a high-moisture ‘sticky feces. This, in addition to containing a very significant amount of undigested organic matter, 
also increases the water content of the litter due to its high moisture content, which in turn can support the growth 
of several potentially pathogenic pathogens. Poor crude fiber digestion in poultry justifies the use of NSP-degrading 
enzymes, especially beta-glucanase. To avoid the problems mentioned above, only ‘allow’ as much fiber in the feed 
as is necessary for the proper functioning of intestinal motility; this is 3–4% for broilers and turkeys and 4–5% for laying 
hens. The situation is different with grazing ducks and geese, in the feed of which up to 5–6% crude fiber can be used.

Proteins and amino acids are important nutrients in poultry feed. Poultry require a feed that is relatively 
high in protein, to which special attention must be paid, as the animal body can produce eggs and meat only from 
protein. In addition to the requirements of today’s poultry industry, protein-rich feeds can only be of plant origin. 
Due to the ban on the use of animal by-products (fishmeal, meat meal), the use of crystalline synthetic amino 
acid preparations (lysine, methionine, threonine, tryptophan, valine, and more recently arginine and isoleucine) has 
become increasingly important to meet the amino acid needs of poultry. The amino acid that occurs in the smallest 
amount in a given feed relative to the needs of poultry is called the limiting amino acid. As soon as the deficiency 
of the limiting amino acid in the feed is eliminated, another and then a third amino acid will become the limiting 
amino acid; accordingly, we can speak about first-, second- and third-order limiting amino acids. Today, the amino 
acid requirements of poultry species can be determined based on the ideal protein principle, which provides 
guidance on the proportion of each essential amino acid in a given feed. The ideal protein principle expresses amino 
acid ratios as a percentage of the lysine requirement of the animals. In terms of amino acids, the digestible amino 
acid content is important, which shows the proportion of all amino acids absorbed through the intestinal tract after 
enzymatic degradation of proteins. When determining the amino acid requirements, the goal to be achieved must 
always be kept in mind, as the amino acid optimum of body weight gain, FCR, or body composition may differ. Based 
on the crude protein content of each raw material, nowadays these can be determined by a rapid laboratory method 
(NIR, Near Infrared) and the amino acid contents required to compile the recipe can be calculated. What matters is 
how much of the amino acids is available, that is digestible for poultry. In this regard there have been numerous 
experiments that suggest different procedures for determining these values. Nowadays, the most accepted method 
is ileal digestion. If the ileal digestible amino acid content is corrected for the internal amino acid excretion of 
poultry, then we speak of a standard ileal digestible amino acid content.

The two most important amino acids are lysine and methionine, the exact amount of which is extremely critical 
from a nutritional point of view. Sulfur-containing amino acids are required for feather formation, so for poultry the 
first-order limiting amino acid is methionine and the second-order limiting amino acid is lysine.

Vitamins are divided into two groups according to their solubility: we distinguish fat-soluble vitamins (vitamins A, 
D3, E, K) and water-soluble vitamins (vitamin B group, vitamin H, folic acid, vitamin C). Their role is to support the 
biochemical and metabolic processes in the body. If they are not present in appropriate quantities in the body, 
sooner or later deficiency diseases may occur. Fortunately, this is very rare, even though the exact vitamin supply 
of poultry species still raises questions. In many cases, there are significant differences of magnitude between the 
recommendations given by breeding and other companies. This is because the exact requirement values (age, 
type of use) of each poultry species are influenced by many factors, which makes it difficult to determine the exact 
vitamin levels; in addition, the vitamin content of different raw materials shows a large variation. Therefore, the 
vitamin levels in the recommendations are given with great restraint and only with respect to added vitamins. 
Poultry cannot produce a significant proportion of vitamins, so the supply of vitamins in the feed takes place 
through premixes.
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Premixes also contain microelements (Se, J, Zn, Cu, Fe, Mn) that are essential for poultry. They are present in the 
body in very small amounts, but their physiological role is extremely important. Their joint discussion is justified by 
the fact that these elements play the most important role in the homeostasis of the body. The chemical form of 
the microelements used in feed greatly influences the efficiency of absorption, so their use must be chosen very 
carefully. In general, birds are the least able to utilize microelements in the oxide form, so the sulfate form is typically 
used in premixes. It is therefore advisable to apply the microelements used in animal nutrition in the form that is the 
most absorbable and shows the best biological efficiency. Some microelements can be used in organically bound 
form, which has the most favorable biological efficiency according to research findings.

Minerals, also known as macroelements, play a prominent role in the formation of the skeleton. In terms of minerals, 
the amount of calcium and phosphorus and their relative proportions are the most important. The most abundant 
macroelement in birds is calcium, which together with phosphorus accounts for more than two-thirds of the ash 
content. Ninety-five % of the calcium is present incorporated into the bones, mainly bound to phosphorus. 

Egg-producing poultry species require especially high amounts of calcium, as the eggshell contains a 
lot of calcium. Calcium deficiency during egg production can result in the production of soft-shelled 
eggs, followed by a decrease in egg production and, in extreme cases, its cessation. Feed lime is used to 
supplement the calcium content of the feed. 

Phosphorus plays a prominent role in bone structure as well as in a very significant number of cellular reactions. 
Poultry can only utilize a certain proportion (about 50%) of the phosphorus in cereals and by-products from oilseeds, 
so the phosphorus content of compound feeds must be supplemented with mineral phosphorus carriers (MCP, DCP, Ca-
Na-P). The rate of phosphorus utilization can be improved using phytase enzymes. The phytase enzyme promotes better 
utilization of phytin-bound phosphorus bonded to inosine in poultry feed materials. Another important goal is to reduce the 
amount of phosphorus excreted in the manure by 20–50% by improving utilization; reducing phosphorus exposure is a 
priority environmental interest. In addition to phosphorus, the use of phytase enzyme also improves calcium absorption 
and has a positive effect on the digestibility of amino acids and the metabolizable energy content of the diet. 

It can be seen even from this brief overview that determining and evaluating the nutrients of the various feed raw 
materials and complete feeds is not an easy task. It is very important to mention the role of water, as it is essential for 
maintaining the osmotic conditions in the body’s internal fluid spaces and for maintaining the optimal electrolyte 
balance (Na, K, Cl, Mg) and optimal pH conditions in the intracellular and extracellular spaces. A further role of water is 
that proteins as well as minerals and other organic compounds can only fulfill their physiological role in aqueous 
media. Birds can access water in several ways, mainly through drinking water (70–80%), feed (10–15%) and metabolic 
water, which is formed during the combustion of proteins, fatty acids and sugar. 

One of the most important tasks of nutritional research in the near future will be to refine these parameters and extend 
them to determining the exact nutrient content of possible by-products that can be used for feeding.

Feeding recommendations for poultry species 
and breeds
The feeding recommendations for different poultry species and breeds are basically published by the poultry 
breeding companies that market them. Both the feed specifications and the recommended feeding method 
are usually included in the management manuals of broiler, egg layer, turkey and waterfowl breeds, or in separately 
published feed publications and professional articles.

Of course, the practical feeding of poultry flocks, the recipes applied to the feed largely reflect the professional 
considerations of the company ordering the feed. While large integrations treat this as an internal professional 
‘secret’, for smaller companies the desired recipe for both compound feeds and the premixes required for them is 
compiled by the own specialist of the company or by an external feed consultant. Of course, premix companies 
have serious professional responsibilities in good feeding practices, compiling quotes, transferring profes-
sional knowledge, and servicing. Feed mills (whether in-house, integrated, in-house feed mills or external feed 
manufacturers) develop production recipes from the range of raw materials available and order the necessary pre-
mixes, considering, of course, the organizing principle: in addition to ensuring the content values according to 
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breed, age and production expectations, to achieve the lowest possible feeding costs in order to keep the 
production cost at a competitive level.

Practical feeding knowledge and the applied feeding program are also decisive for the effectiveness of feeding. 
We will address these in part in the following, but we also plan to bring out an additional technical publication, 
which will allow us to explain this topic in more detail.

Feeding of broilers

•	 Principles	of	broiler	feeding

Feed costs account for a significant proportion of the costs of broiler fattening (60–65%), so the correct feeding concept and 
the choice of the appropriate range of feeds always require special attention. Although different broiler breeds, the fattening 
time and body weight, the targeted FCR, the technology options, and the operating standards and practices also affect 
broiler feeding, we must adhere to basic feed management principles in all cases. These wide-ranging influencing factors 
do not even allow the release of ‘universal broiler feed lines’, it is precisely the professional ‘know-how’ of feeding that we 
can find and offer to our partners as the best possible solution that meets both the nutrient demand and the optimization of 
available raw materials as well as the lowest available feeding cost.

The formulation of broiler feeds and their production are designed to meet the energy and nutrient needs of broiler 
fattening, which is essential for proper performance and the health of the flocks. The essential nutrients a broiler requires for 
performance are drinking water, amino acids (protein), energy, vitamins and minerals, and essential fatty acids that together 
are needed for proper growth of bones and muscle. If raw material management and feed production do not provide quality 
criteria or there is no balance between nutrients, the performance of broilers may decline.

•	 The	following	organizing	principles	are	considered	when	feeding	broilers:

 in all cases a feeding program adapted to production conditions and market demand (live broiler, whole chicken, cut, 
       further processed product) is required;

 we need to ensure optimal nutrient levels that meet the demand of the growth and efficient production of broilers, 
        optimal meat yield in the processing plant, profitability of broiler growing and animal welfare needs (it cannot be less due
       to the biological demand, but cannot be more either due to cost considerations);

 optimization of the digestible amino acid content of the feed and profitability (maximum live broiler or cut-up product 
       profit is the goal);

 the technology of the broiler house, the feeding and watering system, its technological level;
 welfare standards for broiler fattening;
 the breed of the broiler, the recommendations of the breeding company;
 the availability and cost of raw materials;
 sex-separated fattening of broilers;
 the market demand, the processing age, slaughter weight and growth rate required by our partner;
 meat quality and processing yield requirements (whole, cut and filleted product ratio);
 providing broiler skin color according to market needs;
 the structure and taste of the meat;
 at content required due to special market needs (ready-to-eat, cooked and further processed products);
 the production capacity and possibility of the feed plant;
 incorporation of our own feeding knowledge, experience (optimization of recipes, raw material management, use of

       alternative raw materials, feed production practice, expert advice, service) into the UBM broiler feeding practice.
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•	 Multi-phase	broiler	feeding

As the genetic performance of broilers has increased tremendously in recent decades, only a multi-phase feeding 
system can accurately and economically meet the nutrient needs of different ages. As the nutrient requirements 
of broilers decrease with age, in principle weekly feed changes would be needed to meet the nutrient requirements of 
broilers maximally and optimally, but this has economic and logistical limits, including feed mill capacity and utilization, 
transport costs, and opportunities of the farm as well. In the practice, three-phase and then four-phase broiler feeding 
has become widespread, but the use of five-phase feeding is not uncommon either in the case of fattening to a 
higher body weight. Basically, the production objectives of the poultry company determine the concentration of the 
feed and the number of feed phases.

•	 Starter	feeds

The chicks use the nutrients of the eggs during incubation and after their placement they undergo significant physiological 
changes; therefore, the nutrient-rich prestarter (up to 5–6 days of age) and starter (up to 10–14 days of age) broiler feeds 
must optimally serve the vigor of growth and the favorable FCR. In practice, especially if a lower broiler finishing 
weight is the objective, it is possible to feed only starter feed until the age of 10–12 days (pushed out until the age of 14 
days if the flock does not reach the required body weight). Utilization of early growth vigor and physiological development 
is the main goal (to reach the required 205–210 grams of body weight by 7 days of age), but improperly started chicks are 
more susceptible to disease, have poorer body weight gain, and are less able to withstand environmental stress.

As prestarter and starter feeds represent only a small part of the total amount and cost of feed consumed, it is necessary 
to strive for their optimal content and quality, thus achieving a profitable fattening result. Ideal digestible amino acid 
levels ensure maximum early development. Energy supplementation can increase the fat content of the carcass, and 
these feeds are expensive due to their high nutrient levels.

•	 Use	of	prestarter	feed

The anatomy and physiology of day-old chicks are very different from those of older broilers. After the egg yolk is 
absorbed at the embryonic age (primarily fat digestion), the day-old chick must utilize the nutrients in the feed 
(primarily carbohydrate digestion), for which the digestive tract undergoes a dramatic change. In the first 6–10 days, 
gastrointestinal tract growth (physical and functional) is much faster than the broilers’ body weight gain (the 
pancreas and the intestines grow four times faster). This period is also very critical due to the immune system and the 
body heat management, as well as the development of a proper, healthy intestinal flora.

The prestarter feed must have an optimal composition (higher nutrient levels, especially digestible amino acids, vitamin 
E and zinc), be easily digestible and contain raw ingredients of impeccable quality, which is justified also by the small 
amount fed (130 grams/chick), and therefore a higher cost investment pays off very well. It is advisable to consider the use 
of pre- and probiotics as well as feed supplements boosting the immune system (essential oils, nucleotides).

•	 Grower	feeds

Grower feeds are fed for 14–16 days after the starter feed, at which time we switch from feeding the crumbled 
starter feed to a granulated feed. It is advisable to crumble the first grower feed or to produce smaller pellets to ensure 
proper feed intake. The growth rate of broilers rises rapidly, and we need to support this with a feed that helps to achieve 
optimal biological performance. The lower energy content in the rearing feeds is coupled with optimal crude protein 
and amino acid content, which allows for lower fat incorporation and maximum lean body mass. Although the body 
weight gain and the FCR are poorer, the cost of body weight production is optimal.
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•	 Finisher	feeds

To optimize the profit of broiler fattening (finisher feeds make up the majority of feed intake and costs), the feeding 
of finisher feeds is usually started after 25 days of age and their ‘number’ depends on the set slaughtering age, 
body weight and feeding program, and from the feed production (production capacity, number of finished goods 
silos, logistics) possibilities as well. It is advisable to feed an additional finisher feed to broilers fattened after the age of 42 
days. The nutrient concentration is lower with poorer body weight gain and FCR, but liveweight production is the most 
economical in this way. Because changes in body composition can be rapid during this period, excessive fat deposition 
and loss of breast yield should be avoided.

Prior to the slaughterhouse processing of broilers, it may be necessary to comply with the withdrawal periods for 
veterinary medicinal products (this means coccidiostat-free feed as specified but may also refer to medical treatment) 
when ensuring that residues do not ‘contaminate’ processed broiler products. Typically, it is recommended to use the same 
recipe as the last finisher feed without supplementation with medicines.

•	 Sex-separated	broiler	fattening

During sex-separated broiler fattening, it is more economical to use a different feeding program to feed roosters and 
pullets. In practice, the two sexes receive starter feed for the same period to take advantage of the early growth vigor, but 
the pullets receive grower and finisher feeds for a shorter period.

•	 Supplementary	feeding	of	whole	wheat	grains

Supplementary feeding of broiler chickens with whole grain feed (mainly wheat, but also oats and barley, the latter peeled) 
is a common practice worldwide. Its advantage is the reduction of feeding costs and the specific cost per liveweight, 
the promotion of the development of gizzard, which improves the efficiency of digestion and regulates the daily feed 
intake. Feeding cereal grains improves the composition of the intestinal flora and the litter condition is also more fa-
vorable. In contrast, the lower daily weight gain and lean body weight and the lower less flock uniformity are unfavorable, 
if feed recipes are not balanced according to grain wheat feeding.

Grain supplementation can in principle also be carried out at the poultry farm, but it is increasingly managed in feed 

plants, either added in the feed mixer or during the loading of the feed into the tank truck. Here, in principle, it is also pos-
sible to crack the grain on a roller mill. Although, in principle, grain supplementation on the farm is more advantageous 
due to its greater flexibility, it also requires grain feeding equipment and additional feed silos in the houses.

Grain feeding can be started at 7 days of age or after reaching a body weight of 160 grams, at a rate from 1% up to 
5%. This ratio can in principle be increased up to 30% at gradual increments of 1–5%. The general practice is that usually 
no grain supplementation is given when the starter feed is fed, followed by a gradual increase to a maximum of 15% 
of the grower feed and a maximum of 20% of the finisher feed. The maximum amount that can be fed depends on 
the quality of the compound feed and its concentration, the quality of the wheat and the performance of the flock. In the 
case of supplementary grain feeding, it is advisable to treat the feed with organic acids to kill any salmonellas present in it.

It should be noted that the additional grain feeding dilutes the compound feed and therefore all feed components 
should be adjusted accordingly to an adequate level so that they have appropriate quantities at the feed level. Ad-
ditional grain feeding requires even closer continuous monitoring of the liveweight so that its impact on the given flock 
can be measured and followed. Supplementary grain feeding should be suspended 48 hours before slaughter, as grain 
feeding reduces intestinal peristalsis; its omission speeds up the intestinal transit and reduces the risk of contamination of 
the processed chicken during evisceration.

•	 Feeding	in	a	hot	climatic	zone	under	heat	stress

The feeding of broilers requires good nutrient and feed management practice in tropical and subtropical conditions or 
during the summer heat stress. In addition to the proper physical form and quality of the feed, the improvement of the di-
gestibility of the ingredients (digestible amino acids, if necessary with synthetic supplementation) and the use of special 
micro-additives are favorable. It is advisable to provide energy with fats instead of carbohydrates (2.25 times more 
energy, easier to digest), so there is less heat loss and excess heat generated during eating. Heat stress causes rapid breath-
ing and an increase in body temperature, which results in increased depletion of minerals, a high loss of blood carbon 
dioxide levels, a decrease in bicarbonate levels, and an increase in pH. Bicarbonate supplementation, increasing vitamin 
levels (vitamins E, D, A and C) and the use of some additives (betaine, glucose, aspirin) improve heat tolerance.
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•	 Relationship	between	feeding	and	litter	quality

The litter quality of the poultry house has a direct impact on the health, welfare and performance of broilers. Wet, poor-quality 
litter is a respiratory burden (ammonia) and increases the risk of foot pad dermatitis, hock burn and breast blister develop-
ment. Avoiding these problems saves money for the producer. 

Litter quality is influenced by several factors, including the environment, the air technology of the house, the management tech-
nology, the condition of the digestive system and the nutrients of the feed; the correct choice of the latter also contributes to the 
maintenance of good litter quality:

 balance of feed ingredients, avoidance of high crude protein content;
 feeding is based on digestible amino acids;
 balanced salt level to avoid excessive water intake (wet litter); the goal is to maintain a DEB (dietary electrolyte balance)

       of 220–240 mEq/kg;
 the use of poorly digestible and high-fiber ingredients should be avoided;
 highly digestible fats and oils should be used to avoid diseases of the digestive system;
 use of enzymes (NSPs) that reduce the viscosity of the intestinal content;
 use of feeds of good quality and adequate particle size;
 prevention of coccidiosis.

•	 Animal	welfare	and	environmental	aspects	of	feeding

Today, an important element of feed formulation and production is the promotion of successful animal welfare and 
environmental considerations. The basis of the well-being of broilers is balanced growth, for which we must provide the 
necessary nutrients completely, avoiding metabolic disorders. Any factor (not just of nutritional nature, of course) that 
does not underpin and support ‘optimal performance’ is objectionable also from an animal welfare point of view, in addition 
to having serious financial impacts. 

The rise of environmental considerations has also transformed the practice of feeding. The reduction of excess crude 
protein levels in feeds by ensuring the right proportion of digestible amino acids minimizes nitrogen excretion into the 
environment (1% protein reduction decreases nitrogen excretion and ammonia emissions by 10%). Phosphorus excretion 
is a serious burden on nature, therefore the reduction of phosphorus levels in feeds and the use of phytase enzymes 
are of paramount importance. The continuous improvement of the FCR, one of the important elements of which is the 
professional level and quality of feeding, reduces the total amount of feed consumed and thus the amount of manure 
produced, which reduces pressure on the environment. 

•	 Form	and	physical	quality	of	the	feed

Broiler feeds can vary greatly also in their physical appearance, as mash, crumbled, granulated or extruded products 
are also available commercially. In many countries, companies have a practice of mixing whole grain (typically wheat) with 
finished broiler feed, which is nowadays done in feed mills rather than on the broiler farms. There is a widespread practice of 
‘further processing’ of feeds, i.e. granulation and extrusion in broiler feeding due to its nutritional and operational benefits. 
These feeds can be handled easier and have a noticeable advantage in terms of the growth and performance of broiler flocks. 

Broiler fattening is characterized by the feeding of heat-treated, granulated feed (in crumbled or pellet form), which 
improves the feed intake and reduces feed dispersal and wastage, so the fattening result is improved:

 selective feeding and feed wastage is reduced;
 separation of nutrients is reduced;
 less time and energy are needed for the feed intake;
 pathogenic microorganisms are killed by heat treatment;
 heat treatment modifies the starch and protein structure (hydrothermal-mechanical effects during conditioning);
 the feed is tastier;
 the recommended form and particle size of the feed should be

       adapted to the age of the broilers and the stage of fattening. 
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If broilers are fed with mash feed, it is important to 
ensure that the grains are uniform in size and coarse 
(grinding grains to a diameter of 900–1,000 microns), 
preferably using mostly corn, mixed with fat or oil to 
avoid dusting. Granulation is a costly and bottleneck 
process in feed production, but pellets are the main 
form of feeding and have many advantages over mash 
feed. The feed industry is also looking for the possibil-
ity of heat treatment without granulation (hydrother-
mal-mechanical intervention), i.e. the use of condition-
ing without subsequent granulation, thus saving energy, 
cost and capacity while not losing the benefits of heat 
treatment. 

The physical quality of the feed should also be 
checked in practice using a shaker sieve, which shows 
the particle size distribution in the feed. An increase in 
overly fine feed portions (<1 mm) reduces body weight 
by the end of fattening and should be avoided.

Feed particle
size

Starter Grower Finisher

Crumbled Pellet Pellet

> 3 mm 15% >70% >70%

2-3 mm 40%

20% 20%

1-2 mm 35%

<1 mm <10% <10% <10%

In mash feeds, the typical particle size distribution ac-
cording to the above categories is 25–25%, which can 
only be achieved by roller milling.

Whether the feed is supplied to the broiler farm from 
production within the integration or delivered by a feed 
company, it is essential to receive and inspect the 
feed delivered, and to take a representative sample 
from each incoming feed lot to clarify any problems. An 
appropriate sampling system is necessary to ensure that 
the laboratory test result truly reflects the actual content 
parameters of the feed lot (which can be compared with 

the guaranteed content values of the feed delivered), i.e. 
no sample can be removed from the feeder (separation 
of feed components), samples should be taken at least 
from five places and pooled, and then clearly labeled. 
Samples should be stored in the refrigerator until the 
flock is processed.

Feed content recommendations for fat-
tening broilers of different liveweight

As can be seen from the list of management principles 
for broiler feeding, many aspects must be considered for 
compiling the most efficient feed recipes and feed lines, 
and these must be weighted appropriately for the best 
available production parameters and the lowest cost. The 
market expectations of broiler products will mostly deter-
mine the best solution, for which the producers must de-
cide which market demand they want to serve, and what 
liveweight is the most favorable for meeting that demand. 
Accordingly, we make a recommendation for the feeding 
aspects of broilers of different liveweight.

The expectations of the markets can vary widely depend-
ing on the traditions, consumer habits, expectations, eco-
nomic conditions, the integration of the sector and the 
technological level. Broilers are fattened to a liveweight 
of up to 1.2–1.6 kg in some markets, while other markets 
specifically prefer to produce heavy broilers (above 3.0 
kg). The fattening time and the average body weight set as 
a target change accordingly, and of course the feed lines 
and the content of each feed are adjusted accordingly.
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Body weight
requirement

Fattening time

Broiler feeds

Prestarter Starter Grower Finisher I. Finisher II. Finisher III.

<1,6 kg 29-31 days - 0-10 days 11-24 days 25 -to processing

1,6-2,4 kg 33-34 days 0-10 days 11-24 days 25-to processing

2,4-3,0 kg 40-41 days 0-6 days 7-12 days 13-24 days 25-39 days 40-to processing

>3,0 kg 43-44 days 0-6 days 7-13 days 14-24 days 25-39 days 40-46 days 47-to processing



•	 The	expected	weight	and	FCR
     parameters of broilers,
     feeding recommendations

During the planning of broiler fattening, the desired body 
weight is usually determined, to which all other production 
parameters are adjusted, such as fattening time, feeding (de-
termination of phases, feeding time, content values of feed 
phases, mixing recipes). To facilitate this planning process, the 
following tables list the production technological parameters 
and nutrient recommendations for Ross 308 and Cobb 500 
as-hatched broilers.

Ross 308 as hatched broiler production parameters

Live 
days

Body
weight 

(g)

Average daily 
weight gain

(g)

Cumulative feed 
consumption 

(g)

FCR
(kg/kg)

7 208 23,5 170 0,821

14 519 44,46 548 1,057

21 985 66,55 1183 1,201

28 1573 84,07 2102 1,336

31 1851

94,47

2580 1,394

33 2041 2926 1,433

35 2235 3290 1,473

37 2430

97,67

3674 1,512

39 2625 4074 1,552

40 2723 4279 1,571

41 2821 4489 1,591

42 2918 4702 1,611

43 3015

95,04

4918 1,631

45 3207 5359 1,671

47 3397 5810 1,710

49 3583 6270 1,750
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Ross 308 nutrient recommendations - for fattening broilers with 2.5-3.0 kg live weight

Name Unit of measure Starter Grower Finisher I. Finisher II.

Feeding Days 0-10 11-24 25-39 40-to processing

Feed form Crumbled Crumbled/pellet Pellet Pellet

Crude protein % 23 21,5 19,5 18,3

Metabolizable energy MJ/kg 12,55 12,97 13,39 13,39

(AMEn) Kcal/kg 3.000 3.100 3.200 3.200

Digestible lysine % 1,28 1,15 1,02 0,96

Digestible methionine % 0,51 0,47 0,43 0,40

Digestible metionin + 
cystine % 0,95 0,87 0,80 0,75

Digestible tryptophan % 0,2 0,18 0,16 0,15

Digestible threonine % 0,86 0,77 0,68 0,64

Digestible arginine % 1,37 1,23 1,09 1,03

Digestible valin % 0,96 0,87 0,78 0,73

Digestible isoleucine % 1,41 1,27 1,12 1,06

Calcium % 0,96 0,87 0,78 0,75

Usable phosphorus % 0,48 0,435 0,39 0,375

Sodium % 0,16-0,23 0,16-0,23 0,16-0,23 0,16-0,23

Chlorine % 0,16-0,23 0,16-0,23 0,16-0,23 0,16-0,23

Potassium % 0,4-1,0 0,4-0,9 0,4-0,9 0,4-0,9

Linoleic acid % - - - -
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Balanced digestible aminomacid ratios

Aminosav Starter Grower Finisher I. Finisher II.

Lysine 100 100 100 100

Methionine 40 40 42 42
Methionine + cystine 74 76 78 78

tryptophan 16 16 16 16
Threonine 67 67 67 67
Arginine 107 107 107 107

Valin 75 76 76 76
Leucin 110 110 110 110

Supplemental vitamin and trace element levels for 1 kg of feed - * for wheat and corn-based feeds

Name Unit of measure Starter Grower Finisher I. Finisher II.

Vitamin A NE 13-12 000* 11-10 000 10-9000 10-9000
Vitamin D3 NE 5000 4500 4000 4000
Vitamin E NE 80 65 55 55
Vitamin K mg 3,2 3,0 2,2 2,2

Vitamin B1 – tiamin mg 3,2 2,5 2,2 2,2
Vitamin B2 – riboflavin mg 8,6 6,5 5,4 5,4
Vitamin B6 – piridoxin mg 5,4-4,3 4,3-3,2 3,2-2,2 3,2-2,2

Vitamin B12 mg 17 17 11 11
Biotin mg 0,3-0,22 0,25-0,18 0,2-0,15 0,2-0,15

Choline mg 1700 1600 1500 1450
Folic acid mg 2,2 1,9 1,6 1,6

Nicotinic acid mg 60-65 55-60 40-45 40-45
Pantothenic acid mg 17-20 15-18 13-15 13-15

Manganese mg 120 120 120 120
Zink mg 110 110 110 110
Iron mg 20 20 20 20

Copper mg 16 16 16 16
Iodine mg 1,25 1,25 1,25 1,25

Selenium mg 0,3 0,3 0,3 0,3

*Choline should be added directly to the mixer and not through the premix due to its hygroscopic nature. Vitamin and micronutrient supplementation
may vary depending on its supplier and source. The recommended levels apply to inorganically bound raw materials.

Cobb 500 as hatched broiler production parameters

Live days Body weight
(g)

Average daily
weight gain (g)

Cumulative feed
consumption (g)

FCR
(kg/kg)

7 193 28,0 145 0,76
14 528 38,5 541 1,03
21 1018 49,1 1239 1,22
28 1615 58,2 2209 1,37
31 1892

65,3
2700 1,43

33 2081 3043 1,46
35 2273 3399 1,50
37 2466

70,5

3767 1,53
39 2661 4151 1,56
40 2758 4348 1,58
41 2855 4552 1,59
42 2952 4760 1,61
43 3049

73,9

4973 1,63
45 3240 5414 1,67
47 3430 5873 1,71
49 3617 6349 1,76



Cobb 500 Nutrient Recommendations

Name Unit of measure Starter Grower Finisher I. Finisher II.

Feed gramm 180 700 1.350

Feeding nap 0-8 9-18 19-28 >29

Feed form Crumbled Crumbled/pellet Pellet Pellet

Crude protein % 21 - 22 19 - 20 18 - 19 17 - 18
Metabolizable energy MJ/kg 12,45 12,66 12,97 13,18

(AMEn) Kcal/kg 2.975 3.025 3.100 3.150
Digestible lysine % 1,22 1,12 1,02 0,97

Digestible methionine % 0,46 0,45 0,42 0,40
Digestible metionin + cystine % 0,91 0,85 0,80 0,76

Digestible tryptophan % 0,20 ,018 0,18 0,17
Digestible threonine % 0,83 0,73 0,66 0,63
Digestible arginine % 1,28 1,18 1,07 1,02

Digestible valin % 0,89 0,85 0,76 0,73
Digestible isoleucine % 0,77 0,72 0,67 0,64

Calcium % 0,90 0,84 0,76 0,76
Usable phosphorus % 0,45 0,42 0,38 0,38

Sodium % 0,16-0,23 0,16-0,23 0,16-0,23 0,16-0,23
Chlorine % 0,16-0,30 0,16-0,30 0,16-0,30 0,16-0,30

Potassium % 0,60-0,95 0,60-0,95 0,60-0,95 0,60-0,95
Linoleic acid % 1,0 1,0 1,0 1,0

Balanced digestible aminomacid ratios (%)

Aminomacid Starter Grower Finisher I. Finisher II.

Lysine 100 100 100 100
Methionine 38 40 41 41

Metionin + cystine 75 76 78 78
Tryptophan 16 16 18 18
Threonine 68 65 65 65
Arginine 105 105 105 105

Valin 73 75 75 75
Isoleucine 63 64 65 66
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Supplemental vitamin and trace element levels for 1 kg of feed

Name Unit of measure Starter Grower Finisher I.

Vitamin A NE 10-13 000 10 000 10 000

Vitamin D3 NE 5000 5000 5 000

Vitamin E NE 80 50 50

Vitamin K mg 3 3 3

Vitamin B1 – tiamin mg 3 2 2

Vitamin B2 – riboflavin mg 9 8 6

Vitamin B6 – piridoxin mg 4 3 3

Vitamin B12 mg 20 15 15

Biotin (corn based feed) mg 150 120 120

Biotin (wheat based feed) mg 200 180 180

Choline mg 500 400 350

Folic acid mg 2 2 1,5

Nicotinic acid mg 60 50 50

Pantothenic acid mg 15 12 10

Manganese mg 100 100 100

Zink mg 100 100 100

Iron mg 40 40 40

Copper mg 15 15 15

Iodine mg 1 1 1

Selenium mg 0,35 0,35 0,35

*Choline should be added directly to the mixer and not through the premix due to its hygroscopic nature. Vitamin and micronutrient supplementation
may vary depending on its supplier and source. The recommended levels apply to inorganically bound raw materials.

•	 Broiler	performance	parameters	and	their	calculation

The easiest way to compare the performance of different broiler flocks in each production cycle is to calculate the most 
characteristic parameters using a formula for the same performance indicator. This practice is fully widespread internationally, 
the performance of broilers is calculated by broiler companies, large poultry production integrations and individual producers 
in this way. There can be significant differences between the outstanding performance index and the economically useful 
performance, so the broiler fattener must find the most favorable ratio of the two, under conditions of the given market and 
economic situation.

•	 Production	Efficiency	Index	(PEF)	or	European	Poultry	Efficiency	Factor	(EPEF)

This performance index is strongly influenced by the rate of daily weight gain, so different environmental and manage-
ment conditions can be compared if the slaughter age is similar. The higher the PEF (EPEF), the better the production 
performance of broilers.

Livability (%) x Liveweight (kg)
x 100 = PEF

Age (days) x FCR (kg / kg)

Example: 35.5 days of age, 2,088 grams liveweight, 97.8% livability (2.2% mortality and culling combined),
1.49 kg/kg FCR = 386.

97,8 x 2,088
x 100 = 386

35,5 x 1,49
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Example: 42 days of age, 2,862 grams liveweight, 96.8% livability (3.2% mortality and culling combined),
1,783 kg/kg FCR = 388.

96,8 x 2,862
x 100 = 388

42,0 x 1,783

Example: 46.2 days of age, 3,105 grams liveweight, 95.3% livability (4.7% mortality and culling combined),
1.846 kg/kg FCR = 347.

95,3 x 3,105
x 100 = 347

46,2 x 1,846

•	 Feed	Conversion	Ratio	(FCR)

The FCR value shows well how efficiently the broilers convert the feed into liveweight, i.e. a useful product. The lower the FCR 
value, the more favorable the fattening performance and result. Because broilers are typically processed at a pre-targeted 
liveweight, the goal is to achieve the highest possible proportion of marketable meat. It is also common to calculate an 
indexed FCR if you want to measure the performance of different flocks relative to a target body weight or perform breed 
comparison tests.

FCR =
Total amount of feed consumed by the flock (kg)

Total body weight of individuals in the flock (kg)

Example: the flock consumed a total of 74,206 kg of feed (all feed phases combined), the total body weight of the processed 
broilers was 45,346 kg.

FCR =
Total amount of feed consumed by the flock (kg)

1,636
Total body weight of individuals in the flock (kg)

•	 Coefficient	of	variation	%	(CV%)

In addition to the average body weight of the broiler, the body weight distribution determines the possibility of homogeneous 
processing of the broilers (setting of the processing line to avoid technological waste). If this is too high, there is no possibility 
for good-quality processing and product output, i.e. the lower the CV%, the more uniform the flock, the more favorable the 
processing quality.

CV% =
Standard deviation (grams)

= 347x 100
Average body weight (grams)

Example: the average body weight of birds in the flock is 3,105 grams, the standard deviation for this body weight is 293 grams.

CV% =
293

9,436x 100
3105



• Live weight distribution of as hatced broiler flock
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Feeding of laying hens
Among modern egg layer hybrids, we can find commodity 
egg flocks producing white or brown eggs. Both types are 
capable of high egg production, so the choice of the hybrid, 
and thus the eggshell color, is primarily tailored to the needs 
of the customers in the given market. There are regions and 
countries that prefer brown eggshell (e.g. the European 
countries), while others (e.g. the USA, the Far and Middle 
East) prefer to buy white shell eggs. Hybrids producing white 

eggshell are typically of smaller body size and have lower 
feed consumption, which is why they are also favored by egg 
processing companies (egg powder, liquid egg products) 
due to their lower unit production costs.

•	 Production	parameters	of	laying	hybrids

The Hy-Line Brown is a hen that produces brown shell eggs 
with a significant global market share, capable of producing 
more than 467 eggs in 100 weeks. It is suitable for both 
deep litter and cage keeping, its FCR and resistance are 
also excellent. The Hy-Line W-36 is the white egg hybrid of 
the E.W. Group.
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Hy-Line Brown production parameters

Livability 0-17 weeks of life 98%

Livability 60 weeks of life 97%

Body weight at 17 weeks of age 1,4-1,48 kg

Body weight at 100 weeks of age 1,92-2,04 kg

Feed consumption 0-17 weeks/bird 5,75-6,13 kg

Pick production 95-96%

Achieving 50% production (days) 140 day

Egg production per hen housed up to 60 weeks of age 253-262 db

Egg production per hen housed up to 90 weeks of age 408-421 db

Egg production per hen housed up to 100 weeks of age 453-467 db
Average daily feed consumption 18-100. 

weeks of age
105-112
g/bird

Hy-Line W-36 production parameters

Livability 0-17 weeks of life 97%

Livability 60 weeks of life 97,1%

Body weight at 17 weeks of age 1,19-1,25 kg

Body weight at 100 weeks of age 1,55-1,61 kg

Feed consumption 0-17 weeks/bird 5,36-5,94 kg

Pick production 95-97%

Achieving 50% production (days) 143 day

Egg production per hen housed up to 60 weeks of age 252-260 db

Egg production per hen housed up to 90 weeks of age 411-424 db

Egg production per hen housed up to 100 weeks of age 456-472 db
Average daily feed consumption 18-100. 

weeks of age
100

g/bird

The Tetra SL LL egg hybrid is a product of Bábolna Tetra Ltd. in Hungary, which is suitable for both cage systems and alternative 
housing. It is characterized by high livability, prolonged egg production (Long Lasting) and excellent egg quality.

Tetra SL LL production parameters

Livability 0-17 weeks of life 97-98%

Livability 18-90 weeks of life 93-95%

Body weight at 17 weeks of age 1,41 kg

Body weight at 90 weeks of age 1,9-2 kg

Feed consumption 0-17. weeks of age 5,7-6 kg

Achieving 50% production 140-144 day

Achieving 90% production 161-163 day

Egg production per hen housed up to 72 weeks of age 318-322 day

Egg production per hen housed up to 90 weeks of age 408-412 day
Average daily feed consumption 18-90. 

weeks of age
108-112
g/bird

Average egg weight 64,1 g

Tetra L Superb production parameters

Livability 0-17 weeks of life 97-98%

Livability 18-90 weeks of life 92-93%

Body weight at 17 weeks of age 1,2-1,3 kg

Body weight at 90 weeks of age 1,9-2,0 kg

Feed consumption 0-17. weeks of age 5,45-5,85 kg

Achieving 50% production 140-144 day

Achieving 90% production 161-163 day

Egg production per hen housed up to 72 weeks of age 319-323 day

Egg production per hen housed up to 90 weeks of age 407-413 day
Average daily feed consumption 18-90. 

weeks of age
105-110
g/bird

Average egg weight 63 g
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The high production rates also shown in the tables above can only be achieved if the nutrient needs of the birds are fully met. 
Already during rearing, it is important that the bones and organs of the birds should develop perfectly, because only in this 
way will they be able to achieve the level of production corresponding to their genetic potential and the appropriate disease 
resistance during the production period. In practice, the four-phase feeding has become widespread during the rearing 
phase in order to meet the commercial layer pullets as accurately as possible.

• Nutrient requirements of Hy-Line Brown egg hybrid during rearing

Feed phase Starter I. Starter II. Grower Pre-layer

Age (weeks) 0-3 4-6 7-15 15-17

Metabolizable energy (AMEn) (MJ/kg) 12,00-12,73 12,00-12,73 11,72-12,64 11,62-12,55

Crude protein (%) 20,00 18,25 17,50 16,50

Calcium (%) 1,00 1,00 1,00 1,70

Digestible phosphorus (%) 0,45 0,44 0,43 0,48

Sodium (%) 0,18 0,17 0,17 0,18

Lysine (%) 1,11 1,00 0,89 0,78

Digestible lysine (%) 1,01 0,92 0,82 0,72

Methionine (%) 0,49 0,45 0,43 0,38

Digestible methionine (%) 0,45 0,42 0,39 0,35

Methionine + cystine (%) 0,86 0,81 0,74 0,70

Digestible metionin + cystine (%) 0,77 0,72 0,66 0,62

Threonine (%) 0,77 0,70 0,64 0,58

Tryptophan (%) 0,21 0,20 0,20 0,20

• Nutrient requirements of Tetra SL LL egg hybrid during rearing

Feed phase Starter I. Starter II. Grower Pre-layer

Age (weeks) 0-3 4-8 9-16 17-19

Metabolizable energy (AMEn) (MJ/kg) 12,35 12,00 11,5 11,7

Crude protein (%) 20,00 18,00 15,50 17,50

Calcium (%) 1,00 1,00 1,00 2,50

Digestible foszfor (%) 0,48 0,44 0,38 0,44

Sodium (%) 0,17 0,17 0,17 0,17

Lysine (%) 1,20 1,00 0,75 0,80

Digestible lysine (%) 1,00 0,83 0,60 0,70

Methionine (%) 0,48 0,42 0,35 0,40

Digestible methionine (%) 0,40 0,35 0,30 0,35

Methionine + cisztin (%) 0,84 0,74 0,61 0,70

Digestible metionin + cystine (%) 0,70 0,60 0,50 0,58

Threonine (%) 0,75 0,65 0,50 0,60

Tryptophan (%) 0,24 0,22 0,17 0,18

Vitamin A (NE/kg) 10 000 10 000 10 000 10 000

Vitamin D (NE/kg) 3000 3000 2500 3000

Vitamin E (NE/kg) 30 30 20 25

After rearing, the calcium requirements of laying hens increase, and proper calcium absorption is essential to achieve the 
desired eggshell strength. Limestone of different grain sizes mixed into feeds is responsible for the proper intake of calcium. 
The proportion of the coarse fraction (1.5–3.5 mm) varies between 65–85% depending on the age of the hens. The particle 
size of the layer feeds is also important, as in the case of too dusty feed the feed intake decreases, while in the opposite case, 
when the feed particles are too large, feed sorting may occur.



• Nutrient requirements of Hy-Line Brown egg hybrid during laying

Feed phase Layer I. Layer II. Layer III. Layer IV.

Age (weeks) 18-32 33-45 46-60 61-

Metabolizable energy 11,70 11,50 11,45 11,40

(AMEn) (MJ/kg) 11,90 11,80 11,60 11,30

Crude protein (%) 16,50 15,30 14,6 14,3

Calcium (%) 3,98 4,00 4,27 4,50

Av. phosphorus (%) 0,45 0,38 0,35 0,34

Sodium (%) 0,17 0,16 0,16 0,17

Lysine (%) 0,90 0,84 0,80 0,75

Digestible lysine (%) 0,83 0,76 0,73 0,69

Methionine (%) 0,43 0,40 0,38 0,36

Methionine + cystine (%) 0,78 0,74 0,71 0,64

Digestible methionine + cystine (%) 0,69 0,66 0,63 0,59

Threonine (%) 0,68 0,63 0,60 0,57

Tryptophan (%) 0,21 0,19 0,18 0,17

Linoleic acid (%) 0,97 0,91 0,91 0,92

• Nutrient requirements of Tetra SL LL egg hybrid during laying

Feed phase Layer I. Layer II. Layer III. Layer IV.

Age (weeks) 19-45 46-65 66-80 81-90

Metabolizable energy (AMEn) (MJ/kg) 11,70 11,50 11,45 11,40

Crude protein (%) 17,00 16,40 15,70 15,00

Calcium (%) 3,75 3,90 4,00 4,10

Usable phosphorus (%) 0,40 0,38 0,36 0,35

Sodium (%) 0,17 0,17 0,17 0,17

Lysine (%) 0,84 0,80 0,78 0,75

Digestible lysine lysine (%) 0,68 0,66 0,64 0,61

Methionine (%) 0,42 0,40 0,39 0,36

Digestible methionine (%) 0,36 0,35 0,32 0,30

Methionine + cystine (%) 0,73 0,71 0,68 0,65

Digestible methionine + cystine (%) 0,60 0,59 0,56 0,54

Threonine (%) 0,0,58 0,56 0,55 0,52

Tryptophan (%) 0,17 0,16 0,16 0,15

Linoleic acid (%) 1,80 1,75 1,65 1,55

Vitamin A (NE/kg) 10 000 10 000 10 000 10 000

Vitamin D (NE/kg) 3000 3000 3000 3000

Vitamin E (NE/kg) 25 25 25 25
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•	 Alternative	feeding	program	linked	to	the	time	of	day

The basic idea of this special feeding program is that the hens ’nutrient needs during the egg production period are not the 
same but vary depending on the time of day. Due to the cyclic nature of egg production, birds also have different nutrient 
and energy needs, which poultry can balance with nutrient mobilization processes within their body. We can facilitate this pro-
cess with this feeding program.

In the first stage of egg formation, a higher level and a more quickly digestible source of protein and energy is required, 
and then in the stage of eggshell formation trace elements with adequate solubility and particle size are needed to form 
an eggshell of the desired quality. It is important to use the bioactive components required for the above mobilization process-
es, which in this case means the use of various herbal preparations.

The production technology developed for feeding provides an opportunity to achieve the ideal feed particle size, the ho-
mogeneity of the compound feed can be ensured with the specific weight and surface area of the feed premixes developed 
specifically for this technology. With the help of the storage and loading systems designed for this purpose at the farm, we can 
distribute and change the feed in front of the birds according to the given time of day.

Turkey feeding
Today, the two most common hybrids are BUT BIG 6 and Hybrid Converter, which are used in the heavy-bodied turkey 
hybrids market. Both hybrids have undergone significant development in recent years and their performance indicators 
have improved a lot. The genetic potential of turkeys, like that of broiler chickens, can only be exploited by precision feeding, 
for which we need to provide nutrient levels appropriate to the current age of the turkey, with the right particle size.

BUT BIG 6 production parameters

Age 
(weeks)

Live weight
(kg)

Average weight gain
(g/days)

FCR
(kg/kg)

Daily feed consumption
(g/days)

Tomb Hen Tomb Hen Tomb Hen Tomb Hen
1 0,18 0,17 25 24 0,9 0,88 23 21
2 0,37 0,34 27 24 1,22 1,25 43 39
3 0,72 0,34 34 30 1,35 1,41 73 66
4 1,23 0,63 44 38 1,42 1,49 112 98
5 1,93 1,05 55 46 1,47 1,55 156 133
6 2,81 1,61 67 54 1,52 1,61 202 168
7 3,84 2,28 78 62 1,57 1,67 250 203
8 5,00 3,04 89 69 1,62 1,74 297 237
9 6,26 3,88 99 76 1,68 1,81 342 272

10 7,60 4,77 109 82 1,73 1,89 385 306
11 8,99 5,71 117 87 1,8 1,97 424 339
12 10,42 6,67 124 91 1,86 2,06 460 369
13 11,87 7,65 130 95 1,92 2,15 494 394
14 13,31 8,62 136 97 1,99 2,24 524 415
15 14,75 9,55 140 100 2,06 2,34 551 429
16 16,16 10,45 144 101 2,13 2,44 575 439
17 17,55 11,29 148 101 2,2 2,54 596 445
18 18,91 12,07 150 102 2,27 2,64 615 449
19 20,23 152 2,34 630
20 21,50 154 2,41 641
21 22,72 155 2,48 650
22 23,88 155 2,55 655
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HYBRID CONVERTER production parameters

Age
(weeks)

Live weight
(kg)

Average weight gain
(g/days)

FCR
(kg/kg)

Daily feed consumption
(g/days)

Tomb Hen Tomb Hen Tomb Hen Tomb Hen
1 0,17 0,17 0,17 0,17 0,17 0,17 1,00 1,00
2 0,38 0,36 0,26 0,25 0,43 0,42 1,13 1,16
3 0,73 0,69 0,45 0,45 0,88 0,86 1,20 1,25
4 1,34 1,15 0,76 0,67 1,64 1,53 1,22 1,33
5 2,06 1,70 0,97 0,88 2,61 2,41 1,27 1,42
6 2,94 2,47 1,26 1,22 3,87 3,63 1,32 1,47
7 3,99 3,33 1,57 1,46 5,44 5,09 1,36 1,53
8 5,10 4,27 1,81 1,69 7,25 6,77 1,42 1,59
9 6,27 5,25 2,11 1,88 9,36 8,66 1,49 1,65

10 7,59 6,27 2,54 2,10 11,90 10,76 1,57 1,72
11 9,01 7,26 2,85 2,26 14,75 13,01 1,64 1,79
12 10,42 8,23 3,06 2,38 17,81 15,39 1,71 1,87
13 11,90 9,14 3,34 2,46 21,15 17,85 1,78 1,95
14 13,44 9,97 3,72 2,51 24,88 20,36 1,85 2,04
15 14,94 10,72 3,95 2,57 28,83 22,93 1,93 2,14
16 16,47 11,42 4,27 2,64 33,10 25,57 2,01 2,24
17 17,92 12,03 4,53 2,69 37,64 28,26 2,10 2,35
18 19,26 12,57 4,83 2,75 42,46 31,01 2,20 2,47
19 20,51 5,05 47,51 2,32
20 21,70 5,22 52,72 2,43
21 22,85 5,47 58,20 2,55
22 23,94 5,62 63,82 2,67

In turkeys, the optimum crumb or pellet quality is exponentially important to achieve adequate feed intake. The feed nutrient 
values recommended by the breeding companies, similarly as in the case of broiler chickens, are based on the ratio of energy-digestible 
lysine in a given feeding phase, and then – based on the ideal protein principle – the levels of other digestible amino acids are given 
in relation to that of lysine. We can also find recommendations for linoleic acid and the ratio of unsaturated to saturated fatty acids. 
Contrary to previous recommendations, there is no longer a minimum value for crude fat levels and a maximum value for crude fiber.

There are some differences between the different recommendations in terms of the recommended phases. Although two phases 
(prestarter and starter) are usually recommended during the brooding period, the recommendations include four or five phases 
during the growing period. It is also important to mention that there are different recommendations for feeding hens and toms 
during the growing period, but in practice, due to the as-hatched housing in one house, the toms eat the same feed until the hens 
are slaughtered. During pre-rearing, the prestarter feed is crumbled, the starter is a short-cut pellet, and then it has the physical form 
of normal granulate, as do the other grower and finisher diets.

In practice, seven-phase feeding has become widespread, the recommended content values of which are shown in the figure below.

• Recommended nutritional values for BIG 6 turkey feeding

Feed phase 1 2 3 4 5 6 7
Hen Days 0-21 22-42 43-63 64-84 85-105 106-126 127-147
Tomb Days 0-21 22-42 43-56 57-70 71-84 85-98 99-126
Protein % 26-28 24-26 23-25 20-22 18-20 15-18 14-17
Energy Cals/Lb 1290 1323 1366 1399 1431 1464 1496

Kcals/kg 2838 2909 3005 3076 3148 3219 3291
Mj/kg 11,9 12,2 12,6 12,9 13,2 13,5 13,8

Amino acids
Lysine % 1,76 1,67 1,57 1,48 1,41 1,30 1,25 1,14 1,09 1,01 0,97 0,89 0,85 0,77
Methionine % 0,63 0,60 0,56 0,53 0,52 0,48 0,47 0,43 0,42 0,39 0,40 0,36 0,37 0,33
Methionine + cystine % 1,14 1,09 1,04 0,97 0,94 0,87 0,85 0,79 0,76 0,70 0,72 0,65 0,66 0,61
Tryptophan % 0,25 0,24 0,25 0,24 0,23 0,21 0,20 0,19 0,20 0,18 0,19 0,17 0,19 0,16
Threonine % 1,02 0,97 0,92 0,87 0,84 0,78 0,76 0,69 0,68 0,62 0,60 0,55 0,54 0,49
Arginine % 1,80 1,71 1,61 1,52 1,45 1,34 1,29 1,19 1,12 1,04 1,01 0,92 0,89 0,82
Valin % 1,18 1,12 1,07 1,00 0,97 0,90 0,87 0,81 0,78 0,71 0,70 0,63 0,63 0,57
Isoleucine % 1,08 1,02 0,95 0,9 0,87 0,81 0,78 0,71 0,69 0,64 0,62 0,57 0,55 0,50

Minerals
Calcium % 1,4 1,29 1,19 1,08 0,95 0,86 0,77
Phosphorus % 0,71 0,65 0,59 0,55 0,47 0,43 0,39
NPP* % 0,69 0,64 0,59 0,55 0,48 0,43 0,39
Sodium % 0,16 0,15 0,16 0,15 0,15 0,14 0,14
Chlorine % 0,19 0,18 0,18 0,18 0,17 0,18 0,18
Linoleic acid (18:2) % 1,25 1,2
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Recently, the use of whole grain wheat has also become widespread in turkey feeding, which has positive physiological 
effects; the gizzard develops better, which improves the efficiency of digestion. Whole grain wheat can be mixed with 
compound feed both at the feed mill and on the poultry farm. In the latter case, a separate silo and mixer are required, which 
is a significant investment, but savings can be achieved in the feed transport costs.

In summary, it can be stated that with the performance improvement of turkey hybrids in recent years, the needs of birds 
have also increased, so economical production can only be maintained through improvements in technology and the 
use of modern feeds.

Waterfowl feeding

•	 Feeding	of	ducks

Unlike that of broiler chickens and turkeys, the accurate feeding of ducks is not yet clarified in all respects, due to the 
numerous breeds of ducks used worldwide and the quite different keeping methods. It is also an interesting and unavoidable 
aspect that when feeding waterfowl flocks neither the specific nutrient requirements of the species nor its digestive 
physiological characteristics can be sufficiently considered. This is because such feeding characteristics have simply not 
been defined for the duck as a species; such missing data are, for example, the digestibility values of feed raw materials. It is 
clear from all this that there is no single, up-to-date feed database developed specifically for ducks. Therefore, it is advisable 
to review the feeding characteristics of ducks by the type of utilization; Pekin-type ducks are used for meat production, while 
Mulard ducks are used for liver production.

•	 Feeding	of	broiler	ducks

The aim of fattening ducks is to produce, by utilizing the intensive growth rate of young birds, an intact, mature, white-
feathered duck achieving 2.80–3.40 kg liveweight by the age of 35–42 days, according to the market needs. To this end, two 
systems have become widespread:
 

 two-phase, semi-intensive (intensive brooding and extensive growing);
 completely closed, intensive method.

Recently, the completely closed method of duck growing has become preferable, due to the animal health risks (e.g. avian 
influenza virus), so the closed technology should be followed. 

During feeding, we distinguish between fattening programs with short and long rearing periods. The short rearing program 
uses a three-phase feeding and the long rearing program uses a four-phase feed line.
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Feed phase Short growing period Long growing period
Starter I. 0-14. days 0-7. days

Starter II. 8-14. days

Grower from 15. day to processing 15-42. days

Finisher from 43. day to processing

The feed mill provides the compound feed with a concentrated nutrient content according to the requirements of the given 
age group. These feeds contain easily digestible nutrients for ducks to aid the digestive process, with a protein–energy 
ratio optimized according to the feed phases. The utilization in the body of energy carriers, biologically valuable protein 
sources and supplements in the compound feed is intended to support intensive development corresponding to the age 
and the genetic potential. It is important to ensure that birds do not lose weight due to other environmental effects 
(too high stocking density, poor hygiene, environment predisposing to diseases, inadequate temperature and humidity, 
insufficient feeder and drinker space, too much mobility, disturbance of the flock).

Among broiler duck hybrids distinguish ‘medium’, ‘heavy’ and ‘super heavy’ types according to fattening weights. The Cherry 
Valley and Gourmaud hybrids are widespread, and with these hybrids good results can be achieved even in large-scale 
closed farms.

•	Gourmaud: ST5 Medium/Lourd •	Cherry Valley: SM3 Medium/Heavy/Super Heavy

•	Weekly weight gain intensity as hatched (gr)

4500

4000

3500

3000

2500

2000

1500

1000

500

0

Farm St5 M St5 L Sm3 M Sm3 H Sm3 SH

0 Day               7 Day               14 Day            24 Day            28 Day            35 Day            42 Day            49 Day

50

700

1400

2000

2700

3190

3610

240
50

750

1460

2175

2890

3550
3914

260
50

736

1446

2097

2871

3581

3974

258
50

740

1415

2130

2765

3265

3629

260
50

730

1385

2125

2775

3335
3767

260
50

725

1390

2130

2825

3403

3847

255Bo
dy

 w
ei

gh
t (

gr
)

Duck breed

• Nutrient requirements of Cherry Valley SM3 Medium Peking type roast duck

Starter I. Starter II. Grower Finisher

Age (days) 0-9 10-16 17-42 43-to processing

Metabolizable energy (AMEn) (MJ/kg) 11,92 12,13 12,13 12,34

Crude protein (%) 22,00 20,00 18,50 17,00

Nyersrost (%) 4,00 4,00 4,00 4,00

Calcium (%) 1,00 1,00 1,00 4,10

Available phosphorus(%) 0,50 0,50 0,35 0,32

Sodium (%) 0,20 0,18 0,18 0,18

Lysine (%) 1,35 1,17 1,00 0,88

Digestible lysine (%) 1,20 1,10 0,90 0,80

Methionine (%) 0,60 0,50 0,42 0,42

Digestible methionine (%) 0,54 0,48 0,40 0,40

Methionine+cystine (%) 0,95 0,88 0,75 0,70

Digestible metionin+cystine (%) 0,90 0,83 0,68 0,62

Threonine (%) 0,90 0,85 0,75 0,75

Tryptophan (%) 0,23 0,21 0,20 0,19

Linoleic acid (%) 1,00 1,00 0,75 0,75
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•	Gourmaud: ST5 Medium/Lourd

Age 
(days)

Live
weight 

(kg)
Weekly weight gain (kg)

Feed consumption (kg)
FCR

Water consumption (liter)

Weekly Daily Cumulative Weekly Daily Cumulative
0 0,05 0,00

7 0,26 0,21 0,23 0,03 0,23 0,90 0,70 0,10 0,70

14 0,74 0,48 0,65 0,09 0,89 1,20 1,96 0,28 2,66

21 1,41 0,67 1,07 0,15 1,96 1,39 3,22 0,46 5,88

28 2,13 0,72 1,26 0,18 3,22 1,51 3,77 0,54 9,65

35 2,76 0,63 1,56 0,22 4,77 1,73 4,68 0,67 14,32

42 3,26 0,50 1,84 0,26 6,62 2,03 5,53 0,79 19,85

49 3,62 0,36 2,00 0,29 8,62 2,38 5,99 0,86 25,85

•	 Feeding	of	mulard	ducks

The mulard duck is a hybrid of two species created by artificial insemination from the layer line of the Pekin duck and from 
the male line of the Muscovy (Barbary) duck. Of all waterfowl species, this species hybrid is the most resistant to diseases, it 
is quiet, can be well-managed and kept in groups, non-aggressive (although beak trimming is carried out regularly at 19–21 
days of age). In Hungary, we work primarily with sexed flocks, only with drakes to raise force-feeding raw material. Their livers 
are not highly vascularized, and their weight gain is also more favorable than that of females.

Thanks to the French breeding companies, we can now work with hybrids of highly selected lines according to market 
demand. Current selection criteria focus on liver size and liver quality, favorable meat yield, intense growth rate, excellent 
feed conversion and the combinations thereof, considering the shortening of rearing and force-feeding time.

The mulard duck is fed ad libitum for 38–39 days and then switched to portioned feeding. The skeletal frame structure of 
the mulard is already properly formed by the age of 6.0–6.5 weeks, after which it begins to build weight on it. At this age, 
it is necessary to switch to a daily ration, because due to their natural demand, they would be able to eat a ration of more 
than 300–350 grams. They receive 250 grams of feed once a day, while drinking water must be available to them ad libitum.
By controlling the time limit and the daily ration, we can expand the crop (it takes a large amount of feed in a short time and 
then drinks on it), thus facilitating the subsequent work of the force-feeders. To achieve the right liver size, force-feeding 
begins at the age of 9–10 weeks, with the goal of reaching a liver weight of 500–600 grams. Currently, the birds weigh 4.1–4.3 
kg, depending on the species. High-energy feeds are used for force-feeding. This force-feeding period lasts 12–14 days.

The following figure illustrates the different rearing systems for broiler and mulard ducks:

Roast duck Mulard ducks

Body weigth demand 6-7 weeks 3,00-3,86kg 9 weeks 4,10-4,30kg

FCR 1,80-2,45kg/kg 3,00-3,50kg/kg

Growing system
Intensive Semi-intensive During the force feeding

Brooding Growing Intensive brooding Extensive growing Cage system

Growing place Building Insulated foil tent Building/foil tent

Paddock system Sandy area with forest strip

Sex ratio As hatched ♀ + ♂ Sexed flock ♂

Feeding 2-3 phases 3-4 phases + additonal feeding Force-feeding mass

Mortality % 2-4% 4-7% 2-2,5% 1-3%

•	 Goose	feeding

In the case of the goose species, in both types of utilization, special attention must be paid to the efficiency of the feeding and 
management systems, which ensure the good quality and sufficient quantity of the final product in accordance with the market 
needs. We need to preserve and defend the traditional nature of fatty liver production.
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White geese (roast) Grey geese (liver)

Utilization Meat Lean/fattened (meat+liver)

Body weight demand
For week 9 5kg ≥ For week 8-9 4,5-5kg

For week 13 6kg ≥ For week 11-13 6kg ≥

FCR For week 9 2,89-2,97kg/kg For week 9 1,80-2,45kg/kg

Growing system
Intensive Semi-intensive During the force-feeding

Brooding Growing Intensive brooding Extensive growing Cage system

Growing place Building/foil tent

Paddock system Fenced pasture/sand

Feeding 2-3 phases + additional feeding 3-4 phases + additional feeding Force-feeding mass

Mortality %
For week 9 6-8% For week 29 2-3%

For week 13 10-11% During the force-feeding 1-3%

In the case of meat goose production, which provides 
one of the largest volumes within waterfowl production, 
in addition to efficient production, we must also strive 
to meet the special needs of consumers. Increased 
attention must be paid to the expected salmonella-
free status and the reduction of antibiotic use, which is 
now receiving at least as much attention as the disease 
outbreaks affecting the sector, which tend to recur and 
cause huge economic losses every few years. Currently 
the biggest challenge for the waterfowl product chain 
is to minimize the epizootiological risk posed by 
the extensive housing conditions and the severely 
deficient disease control, biosecurity and hygiene 
systems.

The greatest cost of waterfowl production is the amount 
of feed used. In general, the aim of our research and 
development is primarily to create a feed line that 
goes hand in hand with genetic progress, by taking 
into consideration the digestive and physiological 
characteristics of the given age and using the most 
optimal digestible raw materials for the species.

When feeding geese, the primary goal is to achieve the 
highest possible liveweight and an appropriate feed 
conversion ratio during the specified rearing period, 
based on ensuring optimal environmental conditions 
and the provision of adequate live birds for fattening. 
Among these, the quality of feeding is crucial, as is the 
hygiene of watering and feeding, and ensuring that 
the birds have a calm environment for feed intake. The 
feeds contain nutrients that are easily digestible 
for geese (and facilitate the digestive process), with 
protein and energy ratios optimized for feed phases. 
The energy carriers, biologically valuable protein sources 
and supplements in the compound feed, with their 
utilization in the body, are intended to support intensive 
development corresponding to the age and the genetic 
potential.

An amount of feed (goose starter, grower and finisher, 
and possibly goose maintenance rations) corresponding 
the specific growth phase should be provided to ensure 

the balanced development of the birds and to achieve 
the expected body weight. It is necessary to ensure 
a transition period of at least 3–4 days between two 
consecutive feed phases!

Feed phases for gray goose liver hybrid:

 goose starter feed: up to 3 or 4 weeks of age – 3–4 kg/bird;
 goose grower feed: from 22 days to 36 days of age – 6 kg/bird;
 goose finisher feed: from 37 days to 68 days of age – 6 kg/bird.

Feed phases for white meat geese:

 goose starter feed: up to 3 or 4 weeks of age – 3–4 kg/bird;
 goose grower feed: from 22 days to 36 days of age – 6 kg/bird;
 farm concentrate mixture from day 37 to slaughter, i.e. day 91

         (1/3 part wheat, 1/3 part crushed oats, 1/3 part crushed maize)
        – 13–14 kg/bird.
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•	Goose breeds used in practice

White geese (roast) Grey greese (liver)

French (Orvia)
Medium heavy/Heavy

German (Eskildsen)
Medium heavy/Heavy

Hungarian
Medium heavy hybrids

French (Orvia)
Medium heavy/Heavy

Hungarian
Medium heavy hybrids

Gourmaud SI4
5,00-5,80kg

Lippitsch
5,20-6,00kg

Bábolnai Emdeni
Hortobágyi white

4,23-4,35kg
Sepalm Anabest G.

Grimaud G35
4,70-5,80kg Babati, Anabest W. Maxipalm

5,00-5,19kg Babati grey landi

Kolos, Orosházi Gourmaud SI14 Bábolni grey landesi

Szentesi white à
Szentesi Golden W.

Grimaud G36 Kolos, Orosházi

•	Methods of force-feeding used in practice for geese and ducks

Force-feeding Grey geese Mulard ducks

Preparation to force-feeding At 6 weeks

Starting of force-feeding At-8-9/11 weeks At 9/11 weeks

Optimal body weight 4,5-5kg 4,10-4,30kg

Placement
Cage/4 pieces Cage/3 pieces

Deep litter 20-25 pieces/box 

Force-feeding machine Automatic/pedal control - Újkígyósi

Force feeding mass Force feeding mass+ground corn+corn+premix+a mixture of water in different proportions

Time of force-feeding 14-18 days (instead of 21 days) At 9 weeks: 12.5 days
(every 12 hours for the first 8 days, then every 10 hours)

Frequency of force-feeding
Day 1 two times Day 2 three times At 11 weeks:14 days / 28 times

(every 10 hours from autumn to spring)Day 3 four times                 à Every six hours

Quantity of force-feeding mass 16dkg - 45dkg mass/force-feeding 3,5dl - 8dl mass/force-feeding

Body weight gain In 17 days: 2,20-2,30kg In 14 days: 1,80-2,20kg

Liver weight 600-800gr > 300-700 >

Determining factors of poultry production
Impact of poultry farm technology on production
Although the primary purpose of our publication is to present poultry feeding and the information and factors directly 
affecting it, the importance of poultry husbandry and management in achieving production objectives cannot be 
overemphasized. It is true that the genetic capacity, hygiene and health status of poultry, including the quality 
and feeding of day-old poultry, fundamentally influence the available production parameters and cost, but the 
production objectives can only be achieved with modern husbandry technology and its proper operation.

The factors determining the efficiency of poultry production and feeding have already been presented in the first part 
of this publication, pointing out that the efficiency of poultry production and economic success of enterprises can be 
achieved by coordinated professional, technological and management work, based on complex thinking and actions 
of the whole production chain. The continuous development of the poultry industry, the results of innovation and the 
expansion of the tools available to us make it necessary to renew our professional knowledge and experience from time 
to time, and to change it if necessary.
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Within this topic, we would now like to draw attention to the most important technical aspects of technology, 
the modern use of which can contribute to the efficiency of poultry production. Some elements of the management 
technology can be decided for decades by planning and implementing poultry production, while other technological 
elements can be replaced after a few years.

•	 Technology	equipment	and	tools

•	 Poultry	farms	and	poultry	houses

Modern and efficient poultry farms are completely closed and operate under strict biosecurity rules. The decision to build 
the farm and the design of the farm require special consideration, as it is easy to make mistakes in the surroundings of the 
farm, its location, the design of the biosecurity toolkit, and the design of the houses, including their thermal and ventilation 
solutions. Although poultry houses usually have north-south orientation, it is advisable to adjust this to the local wind 
directions and conditions. From a biosecurity and operational point of view, it is advisable to build the houses as close 
to each other as possible (ventilation considerations) and to connect them with a transverse corridor (hygiene corridor).

The appropriate design of thermal insulation of the poultry house is the basis for effective temperature control and heat 
loss reduction. Global warming also justifies the design of poultry houses with tunnel ventilation and evaporative cooling 
(average daily temperature above 20–25 °C) in addition to the development of winter cross-ventilation, for which an adapted 
air inlet system must be developed. The ventilation technology must ensure even, efficient, draft-free air exchange over the 
entire cross-section of the house for all air exchange needs. Without providing the right microclimatic conditions, the 
flock is under constant stress, resulting in decreased production. In addition to the supply of purified drinking water to the 
plant, the water demand of evaporative cooling must be met by a separate water system by recirculation.

•	 Air	technology	–	heating,	cooling,	ventilation,	humidification

The task of ventilation equipment is to provide poultry with air of the right temperature and quality. Under the 
conditions of intensive, closed husbandry technology, the heat demand of poultry must be satisfied as precisely as 
possible during rearing and production. This requires carefully selected, high-performance equipment that can provide 
optimal conditions for the flock even in the most extreme weather situations. In large-scale poultry houses, we 
need to ensure adequate ventilation in both winter and summer weather conditions; accordingly, the equipment and 
application of winter cross-ventilation, summer tunnel ventilation and transitional ventilation combining the two 
have become widespread.

Proper air inlets and ventilation allow fresh air to enter, poultry to be supplied with oxygen, and unwanted gases and 
excess vapor to be removed. Modern air technology is controlled by sensors that can measure the temperature, carbon 
dioxide and ammonia content and relative humidity of the house air and control the ventilation accordingly. This allows for 
much more precise air exchange, as most of the harmful gases cannot be detected by human organs of sense. Ventilation 
should ensure continuous and even air exchange, avoiding excessive air velocity at the bird level. Improper application 
of minimum ventilation in poultry farming is a common mistake. This problem can significantly impair the performance of 
poultry in the first phase of rearing by substantially reducing the feed intake and thus the body weight gain.
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Extremely warm summer periods are becoming increasingly common in many parts of the world, including our region. 
Today, a modern poultry house is unimaginable without an air-cooling system; in practice, water panel cooling systems 
(evaporative cooling) are widespread, but different types of humidification systems can also be encountered. Excessively 
high temperatures greatly reduce the performance of birds and, in extreme cases, can cause significant mortality, so cooling 
the house is also an elementary economic interest.

•	 Feeding	technology

The modern feeding systems are suitable for both ad libitum and rationed feeding. An important requirement for 
a modern feeding device is that the birds have easy access to the feed throughout the entire period of rearing and 
production. The basic condition for this is to provide the right feeding surface. An insufficient feeder space negatively 
affects the uniformity of the flock and the growth of the birds. From an animal health point of view, it is important that 
feeders should be easy to clean and disinfect. Feed wastage can also be an important aspect, and companies that supply 
feeding systems also place great emphasis on eliminating this problem.

•	 Watering	technology

The task of the watering system is to continuously provide the birds with drinking water of the right quantity and quality. 
An improperly functioning drinking system (limited amount of water, insufficient number of drinking valves, inadequate drinking 
space) can also adversely affect flock performance and litter quality, which can also cause animal health problems. A poor-quality 
or calcified, dripping drinker soaks the litter. In the case of wet litter, footpad dermatitis and breast blisters may develop, which have 
a negative effect on production. Today’s modern poultry technologies use nipple drinkers that meet the supply requirements 
of the poultry flock in every way. Nipple drinkers are more hygienic, reducing the risk of infection. Proper height adjustment of 
the drinking line is of paramount importance; the chick’s back height should be at an angle of 35–45 degrees to the litter when 
drinking. As the broiler population grows, this angle should be increased to 75–85 degrees. 

The water supply should reach 1.6–1.8 times the total daily amount of feed intake, which should be significantly increased at 
high ambient temperatures, as a 1 °C temperature rise increases the water demand approx. by 6–7% above a temperature of 21 °C.

The quality of drinking water is of paramount importance for poultry flocks, so we should only use drinking water that 
is suitable for human consumption. The poultry farm’s own water supply system (drilled well) often needs to be checked for 
nitrate and bacteria, which can also come from agricultural farming in the environment. Excessively hard water and high iron 
content can damage the nipple drinkers and the filters of the drinking water system. The proper temperature of drinking 
water is also important: drinking water that is too cold or too warm reduces water uptake.

•	 Lighting

State-of-the-art lighting systems are computer controlled and maintain light intensity and the duration of illumination 
at pre-programmed values. It is important to know that the visual sensitivity of birds is significantly different from that of 
humans, so the light that is appropriate for humans can disturb the birds. Inadequate lighting causes stress to the birds, 
which negatively affects production and reduces disease resistance. The companies which manufacturing lighting technologies 
supply lighting equipment that are energy-efficient and meet the needs of birds.

Light influences the absorption of nutrients and the function of the reproductive organs in laying flocks, thereby egg 
production and, of course, the behavior of birds. In intensively growing breeds, lighting can control the rate of growth, and 
thus prevent the problems caused by too rapid development. It is important that the lighting program is always adapted to the 
needs of the given poultry breed, thus helping to create the optimal environment necessary for production.
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•	 Special	poultry	house	equipment	–	slat,	cage,	aviary	systems

The technology of poultry farming has been shaped by the 
technological development of recent decades, automation, 
better knowledge of the physiological needs of poultry, animal 
and environmental protection, but primarily by the technologi-
cal, management and economic expectations and solution pos-
sibilities of industrial production. On the one hand, it aimed to 
achieve the highest possible production parameters, which 
was strongly supported by the explosive development of poultry 
genetics, at the lowest possible production costs, which was 
dictated by the explosive growth in animal product consumption 
and consumer expectations. Simply put: higher and higher pro-
duction results must be achieved with lower and lower returns, 
i.e. the volume of mass production can only maintain the opera-
tion and development of the poultry sector at a low margin.

All this causes a serious ‘headache’, and technological devel-
opment offers more and more new solutions in farm and 
poultry house technology, full automation, robotics, and 
the development of special housing technology solutions. 
In addition to the modern poultry farming solutions commonly 
used previously, new management solutions have appeared, 
including broiler rearing on slats and in batteries, an enriched 
cage system that has replaced the previously used cage keep-
ing of layers, as well as volier- or patio-type aviary housing tech-
nologies which dominating in EU.

Modern poultry farming technologies can also meet spe-
cial needs while considering physiological, animal welfare, 
environmental and economic expectations and aspects as 
well. Slat-floored, cage, alternative battery or aviary sys-
tems have become widespread mainly in the production of 
commodity eggs, but nowadays they are also used in broiler 
and broiler breeder management technology.

No matter what modern technology is in a house, great care 
must be taken to set it up and to use it properly. The height 
of the feeders and drinkers must be constantly adjusted 
to the growth of the birds. Improperly adjusted feeders or 
drinkers limit the development and production of the flock. In 
modern computer-controlled systems, data need to be con-
stantly monitored to detect potential problems (decreased 
feed intake, increased or decreased water consumption) in a 
timely manner and to prevent the development of a more se-
rious problem. From these data we can deduce the onset of 
a possible animal health problem, a technological error or a 
technical failure.

If we strive to meet the needs of birds during rearing or pro-
duction as much as possible, they will be healthier and good 
results can be achieved without extra veterinary costs. Poultry 
hybrids can perform better year after year owing to the genetic 
progress, but they are increasingly sensitive to environmental 
influences; therefore, there is a constant need to upgrade poul-
try technologies and to use them correctly in order to achieve 
maximum profit.

Other possibilities and tasks of 
poultry management technology

•	 Stocking	density

The maximum stocking density of poultry farms is basically 
determined by the length of the fattening period and the 
body weight to be achieved, as well as the fattening season. 
The need to reduce the production costs ‘forces’ the pro-
ducers to increase the stocking density as much as possible, 
while the animal welfare regulations (shared EU and national 
competence) and the periods of heat stress when we cannot 
provide ideal house temperature and ventilation, forces them 
to reduce it. Of course, the technological conditions of the 
house (ventilation, heating and cooling capacity, feeding and 
watering surface) must also be in line with the increase in 
stocking density.

If the stocking density exceeds the density of 18 broilers/m2, 
carry out ‘flock thinning’ (pre-cutting) at 33–35 days of age and 
leave maximum of 14–15 broilers/m2 in the house. If a higher 
stocking density is used in the poultry house, never forget to 
assess whether the feeder and drinker space, the ventila-
tion and the cooling capacity correspond to this.



63

•	 Farm	preparation,	housing	of	day-old	flock

Poultry farms operate on a rotating basis, i.e. we keep only a flock of the same age on the farms at the same time (all-in/all-
out principle, i.e. simultaneous housing, removal and slaughter birds) according to the utilization and the special needs of the 
husbandry technology. In the case of end-products, the length of fattening determines the time of rotation, while in the case of 
breeding poultry flocks, the length of rearing and egg production, usually on a separate farm, gives the duration of rotation.

Prevention of biological fatigue of the farms and disruption of the chain of infection can only be achieved by completely 
emptying the poultry farms and keeping them empty for a suitable period of time (at least 10–14 days), while thoroughly cleaning, 
washing and disinfecting them. The favorable microbiological status provides a basis for the housing of new day-old flocks and 
the protection of day-old poultry, which have only limited resistance at that age. The importance of this topic far exceeds the scope 
of this publication, so here we would only like to call our partners’ attention to the particular importance of this aspect.

The quality of day-old chicks (parent stock breed, status, age, feeding, animal health status; quality of hatching eggs, incubation, 
handling and transportation of day-old chicks) and farm preparation (biological status of farm, length of the service period, 
consistent application of the all-in/all-out principle, farm and house preparation and placement of the flock) basically determine 
the subsequent performance of the poultry flock. The age difference of the day-old birds should not be too large even in the 
case of large-capacity farms (maximum 5–7 days) and the immune status of the parent flocks should be the same (the ideal way is 
to hatch day-old chicks from the same broiler breeder flock).

Appropriate parent flock vaccination can provide high levels of antibodies in the day-old chicks, which can protect them against 
various infectious diseases. The age of the parent stock determines the quality of the day-old stock, as does the time that elapses 
between hatching and delivery.

•	 Highlights	of	the	first	week	of	life

The first stage of life is critical in the life of all newborns, including poultry, so the importance of this cannot be 
overemphasized! In practice, there is often a lack of due and critical attention, which often causes not immediately perceptible 
disadvantages that are only indicated by the production parameters lagging behind the expectations.

The day-old population must switch over from the ‘security’ of the hatchery to the conditions provided by the house environment, 
which requires a healthy appetite and adequate feed and drinking water consumption, without which the performance made 
possible by the genetic potential cannot be achieved. As the scope of our present publication does not allow a detailed description 
of all the critical factors, we call attention to them in the following summary.

Factors that determine the good start of a day-old poultry flock:

 rapid growth of the gastrointestinal tract and digestive organs;
 formation of the intestinal flora;
 early and very economical weight gain;
 the impact of intestinal health factors;
 start and development of the immune system of day-old chicks;
 switching from the digestion of yolk to the digestion of feed ingredients;
 early access to feed, feed composition, use of special prestarter and starter diets (formulated from easily digestible, high-

       quality feed raw materials);
 the physical form and structure of the feed;
 the presence of antinutritive substances in the feed, their neutralization (NSP);
 the presence of pathogens in the environment of day-old poultry (infections of day-old origin, infection on the farm), use

       of antibiotic growth promoters;
 the development of the heat balance of day-old poultry;
 the effectiveness of environmental management.

The proper start of day-old flocks is determined by the conditions of placement, the stocking density, the quality of feeding, 
the environmental management (heating, ventilation, lighting, feeding, drinking) and the animal health status. Poultry 
can only achieve adequate production results in a stress-free environment, so maintaining this is also in our basic 
economic interest.

Litter management
The condition of the litter determines the quality of the poultry house climate (humidity, concentration of gases) 
and the feeling of comfort of poultry, and it has an impact on the maintenance of a healthy poultry population and 
the prevention of foot and skin problems. The material, moisture content and particle size of the litter determine its 
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moisture-adsorbing capacity and manageability, so it is important to choose a good-quality litter material, which can be 
fibrous, but it should preferably be chopped wheat straw, wood chips, rice husks, wheat husks or the more and more widely 
used straw pellets. A properly stored litter material must always be of high quality and free from dust, molds and other 
fungi. Care must also be taken to avoid its contamination by birds and rodents.

The use of too little or too much litter should be avoided. From wheat straw chop 1.7–2.0 kg/m2, from wood chips 1.5–1.7 
kg/m2, and from straw pellets 1.5–1.8 kg/m2 is recommended as a bedding material, depending on the season.

Automation of husbandry technology,
production data recording, decision preparation

The housing technology of modern poultry farms operates under computer control and guidance, which can also be 
accessed with a mobile application. This allows age-appropriate parameters to be pre-programmed, deviations to be 
detected, alarms to be activated if necessary, as well as all data to be stored, retrieved and evaluated. Although modern 
technology and automation provide a great help and operational safety, it does not allow ‘human care to be turned 
off’ from poultry care. This is true for the people taking care of the flock, as well as for the farm manager and the 
management and veterinary specialists.

Records of production and environmental data on poultry flocks are of paramount importance but are not enough 
for effective operation in themselves. Only the comparison and evaluation of the actual results and data can provide 
a suitable basis for correcting possible errors and ‘fine-tuning’ the production conditions, which is essential for efficient 
operation and further developments under the conditions of an increasingly fierce market competition.

Relationship between proper poultry farm
preparation and performance
Every poultry farm owner strives to make the service period, the ‘idle time’ that is lost from the production point of view, 
as short as possible, but at the same time the most efficient. The goal is for the new day-old flock to arrive at the farm 
as soon as possible and start ‘profit-making’. The preparation of farms specializing in broiler fattening for receiving the next 
flock begins when the last chicken from the previous batch has been transported to the slaughterhouse.

The task is given to all professionals: the problems of animal health and management technology in poultry farms must 
be addressed within the framework of economy. Current large-scale poultry farming is subject to ongoing animal health 
challenges, mainly due to the constraint between stocking density and available profits. An important expectation for each 
flock is that the realized profit, moving on an increasing trajectory, should always be the highest.

•	 The	broiler	farmer	has	two	options	for	making	a	profit:

1. to produce an ever-increasing amount of liveweight at the same cost;
2. or to produce an equal amount of liveweight at a continuously decreasing cost.

•	 The	time-bound	economic	impact	of	the	two	options	is	very	different:

 the long-term consequence of the first option is market saturation, stagnation or fall in producer prices, and thus the lack 
       of expected benefits;

 the second variation can bring about the achievement of the set goal, because with the decreasing prime cost, the same
         broiler production keeps prices stable, there is no overproduction, and at the same time increasing profit is generated.
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This positive process can only be maintained if the efficiency of farm work 
can be increased. The biggest opponents of effective rearing are always 
the animal health problems that arise due to deficiencies in husbandry 
technology or specifically following an attack by pathogenic microorganisms. 
In each case, these ‘profit-killing’ factors work together in a synergistic way, 
against which a joint solution must be sought to address the emerging 
animal health problems. This prevention system is the biosecurity program. 
A thorough biosecurity, disease control and disease prevention program for 
poultry farms and facilities can reduce the specific animal health costs and, 
at the same time, the consequences of shortcomings in technology.

International experience and data show that the money invested in the preventive biosecurity program of poul-
try farms has a tens of times rate of return. The elaboration and continuous updating of the biosecurity action 
plan for a given unit (poultry farm, other facilities) is a mandatory task for the professionals working at the company. 

The effectiveness of the disinfectants used against the pathogenic flora present on the given farm must be contin-
uously investigated. The basis of any successful broiler flock is provided by the correct application of modern 
disinfection procedures, techniques and agents, implemented by a properly trained team using state-of-the-
art equipment.

Effect of breeder flocks and incubation
on commercial poultry performance
The performance of broilers has developed at an extraordinary rate in recent decades due to the practical application of 
genetics. Poultry companies initially selected for weight gain, but genetics later focused on breast yield, FCR, and the back-
ground to livability. Today’s broilers have extraordinary genetic potential as a result of decades of breeding work, 
which is fundamentally determined by the start of the day-old flock, ‘deciding’ the effectiveness of fattening. Several factors 
play an important role in achieving this, the most important of which are the health status of the parent flocks and the de-
velopment of the incubation process. The impeccable health status of parent flocks is a prerequisite for a healthy day-
old flock, and even the slightest animal health problem is difficult to correct without adversely affecting egg production, 
incubation and the quality of day-old birds.

The most sensitive point of the parent flock–hatchery–day-old chick relationship is incubation, the effectiveness of which 
fundamentally depends on the quality of the hatching eggs produced, which does not mean that the importance of 
incubation processes can be minimized, as errors in this process can lead to huge quality degradation and thus loss of per-
formance in the commercial flock.

•	 Factors	affecting	the	quality	of	hatching	eggs
     produced can be classified as follows:

 factors related to feeding;
 factors related to general management.

Disease prevention
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Both groups of factors alone have a significant impact on egg production, but their combined negative impact can 
cause huge economic losses. Practical experience has shown that there is a direct correlation between the daily 
feed ration of parent hens and the body weight of hatched day-old chicks, but the quality of the feed also 
determines the viability of chicks. In modern poultry integrations, the extra cost of quality feeding of parent flocks 
can be spectacularly recouped at the level of broiler farms through improved hatchability and substantially higher 
body weight gain.

Smaller cost savings (through reduction of vitamin or trace element intake) in the parent flock feeds can also cause 
serious quality deterioration at the level of day-old chicks. These feeding factors affect the composition of hatch-
ing eggs, which determines embryonic development during incubation.

•	 The	quality	of	hatching	eggs	is	basically	determined	by	the	following	factors:

 the flock of origin of the eggs;
 the weight (size) of the hatching egg;
 the length of the hatching egg collection period;
 the conditions of egg storage on the breeder farm;
 the method of disinfection of hatching eggs after collection;
 the transport conditions of hatching eggs from the farm to the hatchery;
 technological steps prior to hatchery processes during hatchery preparation.

Increasing automation, computer control and monitoring of the hatchery processes ensure the safety of these processes and 
help reduce the occurrence of incubation problems.

In addition to the selection of day-old chicks, vaccinations, which are now almost ‘compulsory’, are of paramount importance, 
as the hatchery is the place where these can be performed in the fastest and most effective way, either in ovo or at day-old, 
against various infectious poultry diseases. The responsibility of the hatchery is enormous, as there are a lot of day-old 
chicks in a relatively small place, which can easily become a disadvantage and cause a focus of infection. Therefore, it is very 
important for the hatchery to have a continuously audited biosecurity action plan broken down by target areas and persons, 
including small details.
All poultry professionals should be aware that the 21 days of incubation make up 1/3 of the broilers’ lifespan, even if that 
period is spent in the relative protection provided by the eggshell and they are not yet considered broilers at that time.

Disease control and biosecurity tasks and regulations of poultry farms 
It is expedient to define the meaning of the biosecurity program, as it is an increasingly used term. A biosecurity plan 
is a set of measures designed to prevent or eliminate biological hazards that threaten the life or health of humans, 
animals and plants. These measures are essentially political, legal and professional in nature, setting out general 
guidelines.

These general guidelines should be complemented by a regional and local biosecurity action plan to address specific 
challenges and problems.

•	 The	main	objectives	of	on-site	disease	control:

 to prevent the introduction of infectious pathogens;
 to prevent the spread of infectious pathogens from the focus of infection to an infection-free area;
 to reduce the spread of pathogens that pose a risk to public health.
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•	Possible sources of infection in the poultry farms

Transport vehicles Day-old poultry Hatchery Feed

Equipment People

House Litter

Water Insects

Wild birds Other poultry flocks or 
animals Rodents

The production of safe food by creating a food chain that allows food to be traced ‘from farm to fork’ is an internationally 
accepted expectation articulated by the EU regulations. To achieve this, important conditions must be met:

 protection of animal health and welfare;
 restoring the health of sick animals;
 continuous assurance of production economy;
 protection of the health of humans coming into contact with animals and their products;
 protection of the environment and nature.

The key to successful poultry production is to prevent potential animal health problems. The biosecurity program of 
successful poultry companies must include all measures that can prevent the introduction of infectious pathogens 
and the infection of susceptible poultry flocks. The omission of these measures is accompanied by the emergence of 
various contagious diseases that are difficult to detect but have a negative impact on the production results, causing a 
steady decline in the quantity and quality of production and a reduction of profits.

Restoring the original health condition of poultry flocks also costs money, so analyzing investment and return is a key 
issue in the strategy for animal health, animal welfare and safe food production. In the long run, the monitoring and support 
of the biosecurity costs will play an increasingly important role in the EU support policy.

The amounts spent on biosecurity programs vary by country; where this is given a higher priority, as e.g. in the Nordic 
countries (Finland), 3.5 eurocents per broiler are spent on it, while in England only half that amount, 1.9 eurocents. Of course, 
this amount is much higher in parent flock (breeding poultry) farms, where it can reach 0.7–0.8 euros.

When designing biosecurity program, it is important to take into consideration the characteristics of the poultry farm and 
the production and operational objectives expected by the management. Of course, the objectives are different in a breeding 
farm than in a broiler farm, with several professional challenges and tasks promoting profitable production being different.

It is important to know the ‘epizootiological background’ of a given poultry farm; whether there have been infectious 
diseases in the past, if yes, how successfully they have been eliminated and by what methods and tools? It is necessary to 
know the epizootiological history and situation of the given region and the geographical location of the farm, because the 
professional decisions can change either due to the wild bird migrations or the prevailing wind direction. When designing 
biosecurity programs, the conclusions and specifications of previous, internal and external audits, as well as how the 
identified deficiencies have been rectified, should be considered. Knowledge of the ‘epizootiological background’ of a given 
unit will help to make the new program special and professionally focused:

 for common respiratory diseases (e.g. IB, mycoplasmosis, avian metapneumoviruses, etc.), the introductions take place
 mostly through dried secretions adhering to surfaces. These inter-farm transmissions of infections can be facilitated by 
 commuting workers, the movement of fomites and contaminated equipment, vectors and dominant air movements; 

 fthe spread of pathogens causing substantial mortality may occur primarily due to the inadequate disposal of dead birds 
 because these pathogens accumulate in significant amounts in carcasses;

 fin the case of pathogens such as e.g. chicken anemia virus (CAV), infectious bursal disease virus (IBDV), reoviruses and 
 Marek’s disease virus or coliform, Clostridium and Enterococcus bacteria, if they have been shown to be present in a 
 farm, the only solution is to coexist with them and continuously reduce their numbers. This means that special disinfection 
 protocols must be incorporated into the biosecurity programs and strict care must be taken to design and implement 
 preventive vaccination programs.
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•	Steps to create a biosecurity program

Clear
biosecurity

protocol

Preparation of an action plan
to eliminate errors,

deadlines

Survey of the sources of
danger, your own specialist,

or by an expert

By assessing the sources
of danger de�nitiion of priority

measures

Full biosecurity
situation and practice

survey

For each poultry farm or hatchery, it is very important to map and record 
the minimum executable biosecurity program for which the realistic 
conditions are given. To establish the minimum program required, the 
possible sources of introduction and transmission of infection 
within the poultry flock and between farms must be recorded:

 risk of infection due to the continuously generated hatchery waste
       and unprofessional on-site carcass disposal;

 litter removal and storage;
 the role of insect, rodent and wild bird populations in disease

       transmission;
 the danger posed by farm workers or visitors to the farm;
 the movement of fomites and infection-transmitting objects and

       equipment;
 the involvement of vehicles entering the farm and their drivers;
 the infection-disseminating role of drinking water, feed, and house

       technology.

Human factors play a greater or lesser role in the development of any disease situation, which is why the importance of 
educating workers must be emphasized. The educational schedule, the topics, and the professionals responsible for education 
need to be defined. The acquired knowledge should be updated periodically, and the application of the acquired knowledge 
should be checked in practice. Educating workers poses serious challenges because adult education is much more difficult than 
traditional teaching. In many cases, the process can get stuck due to adult inflexibility. There may be problems in identifying, 
defining, selecting and implementing solutions to the arising problems if education is not handled properly.

Feed hygiene and disease control of feed mills
One of the important features of our accelerated world is the trade based on 
virtual contacts, and thus it has become easy to obtain various feed materials or 
additives from anywhere in the world. This new type of trade also carries the 
risk of introducing a wide variety of pathogens. Exotic diseases and disease 
outbreaks can occur in unusual geographical locations, and ‘native, familiar’ 
pathogens can disappear due to these world trade processes because they 
are being pushed out by more aggressive opportunistic species that require 
the same habitat. We know that there is no biological vacuum: a vacated, 
liberated habitat is immediately occupied by more viable species. Continuous 
‘plant breeding’ and, of course, plant protection developing in parallel to the 
former, have the same selective effect on various pathogens. In both areas, the primary goal of the developments is to achieve 
increasing profits. At the same time, these developments ‘help’ the pathogens that adapt the fastest to the biological challenges 
they generate to acquire a living space.

EU provisions on feed hygiene are summarized in the EU Feed Hygiene Legislation (EC Regulation No. 183/2005). In Hungary, 
too, the licensing or registration of feed industry facilities is regulated by this regulation, which sets out the minimum feed safety 
and hygiene requirements for such facilities at all stages of production, distribution and use. FEFAC, the European Association 
of Feed Manufacturers, has also issued guidelines (Recommendations for the development of a biosecurity plan in the EU 
compound feed industry, June 2019), which is a package of biosecurity proposals focusing on conditions for the procurement 
of raw materials and feed additives, transport, production processes and then the delivery of the compound feed. At the same 
time, it also makes proposals for the isolated movement of workers and visitors within the unit.

The FEFAC proposals are of a general nature and should therefore always be complemented by appropriate measures 
corresponding to the epidemiological situation in the region. In the event of a pandemic or zoonotic risk, regional 
guidelines will be replaced by stricter provisions at national level.

Specific measures for the company and its facilities should always be determined in the knowledge of the local, regional 
infection ‘pressure’, with the involvement of the company’s specialists. The documents cited provide significant assistance in 
developing the local regulations.
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•	 The	FEFAC	document	fulfills	3	important	objectives:

 it is a basis for developing a biosecurity package that includes the necessary general prevention measures to produce
       pathogen-free feed;

 it also highlights specific measures against pathogens that can be introduced or spread through feed;
 it also draws attention to the potential for infection in feed production and transport.

•	 According	to	the	requirements	of	the	EU	legislation	and	the	domestic	national	regulations:

 only feeds which do not endanger animal health, and indirectly human health, may be used for the feeding of animals;
 the feeding of feed contaminated with pathogens posing a threat to animals and indirectly to humans is prohibited;
 during the production of feed raw materials, the operation of feed production, storage and distribution sites and during 

       marketing, it must be ensured that the feed remains free of substances dangerous to animals and humans;
 feed of unsafe origin which may endanger the health of animals and indirectly of humans through foods of animal origin, 

       should not be placed on the market or used for the feeding of food-producing animals.

•	 When	preparing	biosecurity	standards	for	feed	mills,
     professionals should pay attention to the following:

a) each feed mill must draw up its own specific biosecurity plan. This plan should be adopted, be applied and then
 continuously expanded and updated. It is important that the developed and adopted plan is based on state-of-the-art
  scientific knowledge and covers the entire production process, from the supply of raw materials and additives to the
 delivery of the compound feed to the end-user farm;

b) in drawing up the biosecurity plan for compound feed, they must consider the legislation governing the production of 
 infection-free feed. The method of safe and controlled purchase of raw materials and accessories must be regulated, and
 the following must be known before purchasing begins:

 the epizootiological situation in the area;
 the virulence of pathogens that may be introduced;
 options to reduce the damage done by pathogens already introduced.

c) the biosecurity plan shall specify in detail the possibilities of preventing the introduction of pathogens and shall
 record the following:

 the practice of disinfecting freight vehicles and the vehicles of workers and visitors;
 the personal hygiene protocol for employees and visitors;
 the technique of disinfecting the feed mill environment;
 the regulations to reduce the vector role of rodent and wild bird populations.

d) the biosecurity plan shall regulate transport options between zones with different biological load levels within
 the plant, and the routes designated for visitors should be specified;

e) it is important to establish specific biosecurity measures for areas with different biological load levels that
 apply only to them;

f) the plan must address the handling of used protective clothing and equipment and, in the case of reusable clothing
 and equipment, their cleaning and disinfection;

g) the protocol of sampling shall be recorded in a separate chapter, the general sampling shall be regulated, and specific
 sampling protocols shall be set out in detail for the different areas;

h) the biosecurity plan shall specify the operating principle of the feed raw material and finished product registration system. 
 The plan shall also contain regulations for controlling the movement of material between areas with different biological 
 loads and the prohibition of backward movement of finished products;

i) the biosecurity plan shall be continuously audited. The audit process helps to shed light on possible problems, the identified
 deficiencies should be rectified by a specific deadline, and the biosecurity plan needs to be expanded with potential solutions;
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j) the biosecurity plan, which has been reviewed and audited several times, shall be broken down into target areas and
 communicated to those working there. Those responsible for education should be named and the knowledge transferred 
 should be verified;

k) the successful application of the biosecurity plan will be decided at the management level. Once accepted
 and exemplarily applied by the management, it becomes a generally accepted program that is used in practice;

l) the production, storage, transport and use of high-quality and safe compound feed depend on the consistent adherence 
 to and compliance with the recommendations detailed above. Each element of the chain is extremely important and
 requires equal weighting. Any loosening will cause a deterioration in quality, endangering directly the health of animals 
 and indirectly the health of people and the environment.

Interactions between feeding,
management and poultry health

The production of the modern poultry industry is based on the harmonization of the elements of the integrated 
production chain, which includes the coordination of production capacities, strict regulations and control of production 
processes, and the coordinated operation between live poultry production and poultry processing. Today, traceability, 
undertaking quality assurance guarantees and full transparency are already basic requirements throughout the 
production chain. While these seem to be generally valid fundamental truths, a common reaction from industry participants is 
that these requirements are being met according to the internal operational requirements of each company, and their detailed 
specification should not be an expectation, it is enough to provide the required guarantees.

Today, in parallel with the 4.0 technological and computer revolution significant changes are expected both in the 
application of technologies and in the coordination of the production chain, for which it is better to prepare than 
to lag behind. Networked smart devices (IoTs), Big Data and Blockchain (shared database) applications will require 
simultaneous data delivery (digital supply chain) and the ‘automatic’ substantiation of decisions. There will also be 
large-scale changes in high-tech applications, including the use of robots, remote monitoring, and ‘intelligent’ stock 
control systems. All these applications will bring fundamental changes not only to poultry farms, but also to the process 
of hatching, processing and feed production.

Based on all this, it is easy to understand why professionals working in different elements and at different levels of the 
production chain, or sometimes in different companies, need to cooperate. Today, safe production and achieving the 
expected results are no longer conceivable without continuous business and professional relationships. This requires not only 
professional communication but also the almost automatic sharing of the necessary background information, without which 
proper professional evaluation and decision-making cannot be imagined.

Therefore, cooperation between poultry farm management, feed and poultry health professionals is not only necessary 
but also mandatory for good production results and food safety. All professionals are proud of the knowledge and importance 
of their own field, but without respect for experts working in other fields and proper communication, modern and effective 
activities cannot be imagined, i.e. the age of lone fighters is over, only cooperation can lead to results.
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Impact of feeding 
on the quality of poultry products
Poultry meat provides easily accessible protein and other nutrients essential for proper functioning of the human 
body. The consumers’ growing demand for high-quality protein sources is being met by the poultry industry by breeding 
fast-growing broilers capable of reaching a liveweight of 2.8 kg by the age of 6 weeks. The relatively low production cost and 
selling price compared to other types of meat continuously increase the consumption of poultry meat, which is supported by 
its well-known good nutrient quality, high protein quality, digestibility and low saturated fatty acid content, owing to 
which properties the consumption of poultry meat is recommended for all age groups.

The technological parameters of poultry meat quality are related to various factors such as genetics, sex, farm 
technological conditions, method of feeding and composition of feed, but are influenced by the method of transportation to 
the slaughterhouse, the pre-slaughter stress and of course primarily the quality of poultry production management. Of course, 
the nutrients in the feed fundamentally determine the composition of the poultry carcass and the meat quality, so feeding 
plays a key role in the production of poultry products. The composition of poultry meat is fundamentally influenced by the 
content of feeds, their modification (oils, vitamins, trace elements, amino acids, other feed supplements) or the addition of 
functional ingredients (n-3 PUFA, carnosine, selenium, vitamin E fortification). With these supplements beneficial to human 
health, poultry meat can be a value-added food.

For consumers, the appearance and quality parameters of meat are important, such as color, pH, drip loss, cooking loss and 
water-holding capacity (WHC), which have a direct effect on the appearance of meat. Consumers associate the color of meat 
with its freshness. The color of the meat can be determined visually (this is obviously more subjective) or with an instrument 
(colorimeter). The instrumental determination of meat color is more efficient; methods of reflection or extraction are used to 
determine the amount of pigment. It is important for slaughterhouses to have tools and certifications that provide meat quality 
data quickly. The continuous technological development of poultry processing and the tools of further processing provide an 
opportunity to produce value-added, special products, the creation of which must also be supported by feeding solutions.

Similarly, the color of the shell of a table egg (this may be a different preference in different regions or countries; the color 
of the eggshell is a genetic trait depending on the feather color of the laying hens, which does not affect the egg content). 
The color of the egg yolk is another important consumer criterion, which can be influenced by feed supplements. Hungarian 
consumers prefer the darker yellow color 13–14 of the Roche scale, while in other countries the color 11–12 is more popular. 
The color of the egg yolk does not affect its nutritional value or quality.

Due to all these factors, not only the effect of feeding on meat quality, but also the effect of other parameters in this direction 
is briefly presented.

The composition of poultry feed is the most important factor influencing the quality of poultry products.
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Protein–energy ratio of feeds
The effect of the protein–energy ratio of feeds on influencing fat formation is known; accordingly, broilers fattened 
on feeds with higher protein, amino acid and energy ratios contain less fat, while a decrease in this ratio may result in the 
production of fattier chickens. The reason for the higher level of fat deposition is that the chicken consumes more of the 
low-protein feed to meet its protein needs, which leads to the overconsumption of energy. High protein content reduces 
fat formation due to the energy requirements of protein synthesis, the breakdown of excess amino acids, and the energy 
requirements of uric acid synthesis. The incorporation of fat is affected not only by the amount of protein and its ratio 
to energy content, but also by the actual level of individual amino acids. The effect of sulfur-containing amino acids in 
reducing fatty acid synthesis is also known, while threonine levels do not significantly affect the amount of abdominal fat. 
Increasing the lysine content of feeds reduces obesity, while insufficient protein content increases it. The protein content of 
the feeds, and thus the nitrogen load of the environment, can be reduced by raising the essential amino acid levels. 
With crystalline amino acid supplementation, the protein levels of feeds can be significantly reduced without compromising 
the performance of the chickens.

Relationships between feed energy levels
and the fat content of poultry meat
Optimal weight gain and specific FCR of poultry can be ensured by feeding high-energy feeds. Increasing the energy 
level of intensive poultry feed is possible with fat supplementation, which in turn increases the fat content of the poultry 
body, just as the form of fat supplementation and the fatty acid composition of fats affect the incorporation of fat into the 
body. Feeds rich in saturated fatty acids (such as vegetable oils, e.g. sunflower oil) increase the fattening of birds (they 
reduce fatty acid synthesis in the liver of birds). Most poultry processing plants do not yet pay a premium for an increased 
proportion of valuable meat parts, but in addition to genetic methods, this can also be influenced by feeding. Diets of 
reduced protein levels decrease the proportion of breast meat, but this can be avoided by supplementation with essential 
amino acids. Amino acid supplementation increases the proportion of breast meat because the amino acid requirement 
for ‘building up’ the maximum breast weight exceeds the need for maximum body weight gain and lower FCR. Lysine and 
sulfur-containing amino acids increase the proportion of breast meat, while for threonine, valine, and non-essential amino 
acids this has not been demonstrated.
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Modification of the fatty acid composition of poultry meat
The fat content and fatty acid composition of different parts of the poultry body vary widely; while the fat content is over 
30% in the skin (mainly triglycerides), it is 2–3% in the thigh meat and less than 1% in the breast meat (mainly phospholipids). 
During the storage of poultry meat, oxidation processes start in the body fat through the decomposition of unsaturated fatty 
acids due to the formation of hydroperoxide, which adversely affects the enjoyment value of the meat (volatile oils, aldehydes and 
ketones are formed). These should be taken into consideration, as the widespread use of pre-heat-treated products and vegetable 
oils (rich in polyunsaturated fatty acids) and the increased n-3-PUFA content of meats reduce the shelf life of poultry meat. Vitamin 
E is a well-known biological antioxidant (alpha-tocopherol acetate) used as a feed supplement. Poultry meat with a higher vitamin 
E content has better texture, taste and a more stable color. The oxidative stability of poultry products is also improved by other 
feeds and feed supplements, such as oats or carnosine (a natural dipeptide), by inhibiting the catalytic processes of fat oxidation. 
The efficacy of carnosine is equivalent with that of vitamin E, and the two have an additive effect.

‘Enrichment’ of poultry meat with functional ingredients

Polyunsaturated fatty acids (n-3 PUFAs)
and increasing their levels in poultry meat
With the development of food science, a variety of functional food ingredients having beneficial effects on the human body 
and decreasing the occurrence of diseases have been identified, which are considered to have a biological activity that affects 
health. The concept of functional foods has been known for a long time, focusing on the presence of, and ‘enrichment’ with, 
important and useful food ingredients, with which the fatty acid composition of poultry meat and eggs can be modified through 
feeding. This can be achieved primarily with feed materials containing polyunsaturated fatty acids such as fishmeal, or even 
more so with vegetable oils using full-fat seeds. These do not change the production results, but significantly alter the omega-3 
composition of meat and eggs; rapeseed and linseed oil are particularly suitable for this purpose. 

Among the functional food ingredients having beneficial effects, consumers are interested in n-3 PUFA, selenium, vitamin E, 
lutein and carnosine.

The n-3 PUFA content of poultry meat can be increased by increasing the fatty acid content of feeds. Elevated n-3 PUFA 
content has a beneficial effect on the cardiovascular system, supports the health of the skin, boosts the immune system and improves 
memory. Vegetable oils (alpha-linolenic acid) and fish oils (eicosapantenoic acid, EPA and docosahexaenoic acid, DHA produced by 
seaweed) are well-known sources of omega-3 fatty acids.
Vegetable oils (sunflower, soybean) contain significant amounts of omega-6 fatty acids, of which linoleic acid is the most important.

Increasing carnosine levels in poultry meat
Beta-alanine and histidine together form the carnosine dipeptide, which is very important for the strength of the human body, 
its working ability and resistance to fatigue. Dipeptides can be found only in proteins of animal origin and they are contained in 
the highest amounts in poultry meat.

Increasing selenium levels in poultry meat
Selenium levels in foods of animal origin depend primarily on the selenium content of the feeds. The selenium content of culti-
vated feed plants is usually low, and thus animal products also contain little selenium. The daily selenium intake of the human 
population is lower than desired, which can be increased by supplementing animal feeds with selenium (selenomethionine).
Selenium deficiency is associated with several diseases such as aging, cardiovascular diseases, joint disorders, stroke, clouding 
of the lens of the eye or certain tumors. Selenium supplementation is beneficial for the functioning of the immune system, and 
it also reduces the risk of cancer and the severity of depression.

The selenium content of poultry meat and eggs can be significantly increased by feeding, especially with organic selenium 
preparations. The total selenium content of the feed shall not exceed 0.5 mg/kg.
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Contamination of the feed with infectious pathogens
Contamination of the feed with infectious pathogens such as Salmonella, E. coli, Listeria, Yersinia, Staphylococcus aureus, 
Clostridium perfringens or Clostridium botulinum and Campylobacter jejuni poses a serious risk to poultry health, food safe-
ty and human health, in addition to which there is a serious economic consequence. The salmonella eradication program for 
poultry flocks requires guaranteeing the salmonella-free nature of the feed and reducing and ‘displacing’ the possibility of 
salmonella colonization in the gastrointestinal tract.

Use of genetically modified feed materials
The production of genetically modified crops (GMOs) has become widespread in the last decade, despite being curbed or 
banned by many countries; Hungary also has strong restrictions in this respect. Of the feed materials used domestically, primar-
ily soybeans and corn tend to be GMO-affected, as a significant proportion of imported soybeans from Brazil and the US are 
genetically modified. In contrast, Hungarian poultry industry companies producing for export markets demand GMO-free 
feed (raw materials) following customer expectations. Despite this expectation, the use of genetically modified foods and 
feeds is permitted in the European Union with the proviso that GMO content is indicated on the products, and the cultivation 
of GMO plants is also allowed within a regulated framework. Although the opinion of experts on the use of GMO crops is still 
divided in terms of whether they can enter the animals’ cells (and eventually into the human consumer), the use of such crops 
(soy, corn, tobacco) is not allowed in Hungary in order to avoid even the minimum risk.

The introduction of GMO genes into intestinal bacteria and the modification of the properties of these bacteria to pro-
duce enzymes and other feed supplements widely used in the feed industry is a complex issue. The regulation of these is 
constantly on the agenda, especially that the technological revolution in agriculture and the food industry can transform the 
production of animal protein, even by ‘avoiding animals’.

Effect of genetics and sex on poultry meat quality
The genotype of poultry does not fundamentally affect the texture and color of the meat, but there is a difference between 
some genotypes and sexes in the pH and structure of the meat, which is also influenced by the length of fattening time (the 
meat of older poultry has a higher pH). Feeding and the raw materials used are more important determinants of meat quality.

The effect of management technology and fattening time on poultry 
meat quality
The fattening technology affects the quality of poul-
try meat and the proportion of body parts (breast and 
thigh). With semi-intensive poultry technology, the 
muscle tissue ratio is higher (by approx. 1.2–1.5%), while 
under intensive management the proportion of bones 
and skin is higher (by 0.8% and 0.65%, respectively). At 
a slower rate of weight gain (typical of organic and free-
range management), the quality of poultry meat will be 
more favorable.

Effects of transport and pre-slaughter treatment on poultry meat quality
If poultry are subjected to long-term stress (long-distance transport, too early withdrawal of feed, overcrowded transport cages, 
too high or low house or transport temperatures) before their slaughterhouse processing, their glycogen stores are depleted, 
and the glycogen stored in their muscles is converted to lactic acid, which causes a sudden drop in the pH of the muscles 
after slaughter, even though the poultry carcass is still warm. This leads to denaturation of the proteins, which has the further 
effect of reducing the water-binding capacity of the meat. Lower pH leads to oxidation of myoglobin (pink) and oxyhemoglobin 
(red) to methemoglobin (brown meat color). Prolonged stress causes a decrease in the body’s glycogen reserves, which at a 
higher pH causes a DFD (Dark, Firm and Dry) change in the meat, which results in less protein denaturation and drip loss.

Effect of technological parameters on poultry meat quality
Since the appearance and smell of poultry meat, as the obvious determinants of meat quality, fundamentally determine 
consumer preferences, it is essential to achieve a ‘normal’ fresh meat color and smell. Consumers do not like pale, soft and 
exudative (PSE) poultry meat.
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Closing remarks
We hope that with this publication we can contribute to the expansion of the professional knowledge of our partners 
and colleagues, to the supplementation of the professional aspects known so far, and to the more accurate and 
efficient performance of the daily tasks of feeding and poultry management. It is the professional and business 
responsibility of premix and compound feed manufacturing companies, such as the UBM Group, to share, pass on and apply 
the latest knowledge in their feed business, thus ensuring the efficiency of poultry production in terms of both the achieved 
production parameters and the economic results.

As it hopefully became clear to the reader by the end of the publication, our aim was primarily to review the international 
and domestic situation and trends of the poultry and feed industry, as well as to summarize the general knowledge 
of feeding and management. The basics of poultry feeding, the general feeding recommendations of poultry breeds, and 
an overview of the factors determining the efficiency of poultry production can help to understand them more thoroughly 
and, if necessary, to adjust them as needed.

We intend to further substantiate the importance of these topics with our further publications, going deeper into 
the professional details, including the key elements of poultry production, the quality of day-old poultry, the practical 
feeding of different poultry species and breeds, the conditions necessary for the production of quality feed, the role of 
poultry farm technology or the key role of disease control, hygiene, biosecurity and animal health, and the role of poultry 
farm management. Finally, we would like to share with you the guiding principles of UBM’s feeding practice, as well as the 
professional considerations that we apply, trusting that our professional aspirations will meet our partners’ expectations.

Pilisvörösvár, February 2021

On behalf of the Editorial Board:

Dr. Péter Zoltán



76

Topic Author Page

 THE PURPOSE OF PUBLISHING THE UBM TECHNICAL MANUAL     Gábor Varga és Péter Fülöp 3

 THE INTERNATIONAL AND HUNGARIAN SITUATION AND TRENDS
      OF THE POULTRY AND FEED INDUSTRY 

5

The poultry and feed industry of the world and our region

    Dr. Péter Zoltán

5

The poultry and feed industry of Hungary 8

The relationship between integrated poultry meat production and the feed industry 10

 CHALLENGES AND POSSIBLE FUTURE FOR THE FEED INDUSTRY     Dr. Péter Zoltán 13

The revolution in poultry husbandry technologies     Dr. Péter Zoltán 15

Characteristics of the feed industry 16

Sustainability through nutrition 17

Alternative protein sources in animal feeding 18

Rapid technological development of the feed industry 18

Professional directions of feed optimization 19

Impact of global epidemics on the feed industry 20

Changes in consumer habits and needs 21

Geopolitical tensions and their impact 22

Changes in international production and trade rules 22

Environmental and sustainability requirements 23

Factors influencing the situation of the feed industry 24

Local market and customer expectations 24

Concentration in the feed industry 24

Export-import exposure of a given market 25

 FACTORS DETERMINING THE EFFECTIVENESS
      OF POULTRY PRODUCTION AND FEEDING     Dr. Péter Zoltán 26

 BASICS OF POULTRY FEEDING 28

Modern use, characteristics and limitations of feed raw materials

    Dr. József Gyenis

28

Nutrient content and calculated content values of poultry feed raw materials 32

Prudent use of feed supplements 34

Feed performance control, recipe maintenance 34

Digestive characteristics of poultry

    Tamás Bukoveczky

35

General objectives and aspects followed in feeding 36

Nutrient requirements of poultry feeds 37

 FEEDING RECOMMENDATIONS FOR POULTRY SPECIES AND BREEDS 39

Feeding of broilers 40

Feeding of laying hens

    László Körmendi

50

Turkey feeding 53

Waterfowl feeding     Viktória Takaró 55

Contents



77

 DETERMINING FACTORS OF POULTRY PRODUCTION 59

Impact of poultry farm technology on production     Dr. Péter Zoltán 59

Other possibilities and tasks of poultry management technology

    Dr. Levente Szabó

62

Litter management 63

Automation of husbandry technology, production data recording, decision preparation 64

Relationship between proper poultry farm preparation and performance 64

Effect of breeder flocks and incubation on commercial poultry performance 65

Disease control and biosecurity tasks and regulations of poultry farms 66

Feed hygiene and disease control of feed mills 68

 INTERACTIONS BETWEEN FEEDING,
      MANAGEMENT AND POULTRY HEALTH     Dr. Péter Zoltán 70

 IMPACT OF FEEDING ON THE QUALITY OF POULTRY PRODUCTS     Dr. Péter Zoltán 71

Protein–energy ratio of feeds     Dr. Péter Zoltán 72

Relationships between feed energy level and the fat content of poultry meat 72

Modification of the fatty acid composition of poultry meat 73

‘Enrichment’ of poultry meat with functional ingredients 73

Polyunsaturated fatty acids (n-3 PUFAs) and increasing their levels in poultry meat 73

Increasing carnosine levels in poultry meat 73

Increasing selenium levels in poultry meat 73

Use of genetically modified feed materials 74

Effects of genetics and sex on poultry meat quality 74

Effect of management technology and fattening time on poultry meat quality 74

Impact of transport and pre-slaughter treatment on poultry meat quality 74

Impact of transport and pre-slaughter animal treatment on poultry meat quality 74

Effect of technological parameters on poultry meat quality 74

 Closing remarks 75

Contents



Responsible publisher: Gábor Varga – Managing Director
Editor-in-Chief: Dr. Péter Zoltán
Translated by: Dr. Péter Zoltán

Checked the translation by: Dr. András Székely

Editors of this publication:

Tamás Bukoveczky – Poultry Feeding Specialist
Péter Fülöp – Commercial Director, reviewer
Dr. József Gyenis – Poultry Feeding Specialist
László Körmendi – Poultry Business Manager
Dr. Levente Szabó – Poultry Health Specialist
Dr. Péter Zoltán – Director of Export Business

Address of the Editorial Board: UBM Feed Zrt., H-2085 Pilisvörösvár, Kisvasút utca 1
Prepress and typography: KOnline

Made in February 2021 at Conint-Print printing house, 300 copies





UBM Group  •	2085 Pilisvörösvár, Kisvasút u. 1. Hungary
  +36 26 530 540    +36 26 530 541    info@ubm.hu    www.ubm.hu


