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Our first feature, by Glenneis Kriel, looks at the
great strides made in improving the genetic
potential of birds. Enabling poultry to meet their
genetic potential requires investment in different
factors such as diet, climate and lighting, so costs are still a major factor in whether producers
can realise these traits to the full.
For our second piece, we look at the history of a major broiler breeder brand – Ross. Ross is
celebrating 60 years of success this year, and we delved into the archives to show you some
pictures of the company in its early days. We also discuss the big developments and continual
investments over the years that has made Ross the success it is today.
Our third article looks at coccidiosis in broiler breeders, including diagnosis, prevention and
treatment.
Finally, an article from Treena Hein looks at an interesting new technology, which could help to
preserve heritage poultry genetics and aid the study of genes that could enhance commercial
poultry breeds. The technique is called ‘vitrification’, and is a special method of chilling poultry
gonads. Scientists hope this will prevent genomes of old breeds from being lost.
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Modern Birds Have
Expensive Tastes
While great strides have been made in improving commercial traits
of layers and broilers, the difference between the cost of production and the returns realised still governs whether these traits are
worth realising to the full. Prof Rob Gous, Emeritus Professor at
the University of KwaZulu-Natal in South Africa, talked to Glenneis
Kriel about this issue.
Genetic improvement has resulted in “new era birds” that will outperform
their counterparts of a couple of decades ago in virtually all commercial
traits when subjected to similar production environments.
Whether these birds will reach their full production potential, however,
still depends on external factors, such as diet, climatic conditions and
lighting, with costs being the main consideration when it comes to the
manipulation of these factors.
Prof Rob Gous, Emeritus Professor at the University of KwaZulu-Natal in
South Africa pointed out that broilers have improved to such an extent
that it now takes about 30 days to produce a 1.8 kg bird with only 1.5 kg
of feed, in comparison with 84 days and with 3.25 kg of feed back in the
1950s. The expectation is that birds will reach 1.8 kg in only 28 days with
1.4 kg of feed by 2020, with some broilers already achieving this goal.
5

Progress, according to Prof Gous, is due to
geneticists selecting for faster growth, but at
the same time for stronger bones, less body
lipid, greater resistance to environmental
stresses and diseases and other traits. The
result is that these birds are highly efficient,
but require better nutritional and environmental conditions than in the past to achieve
their full genetic potential.
Prof Gous said that the same applies to layers. To realise their genetic potential, laying
hens have to be fed correctly, subjected to
a lighting programme that ensure they reach
sexual maturity at the right time in terms of
somatic maturity and vaccinated to ensure
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immunity to the diseases prevalent in the
area where they spend their adult life.
High Temperature
Prof Gous identified high temperature as the
greatest obstacle preventing broilers from
realising their genetic potential in countries
like South Africa: “To grow at their potential, broilers generate a great deal of heat in
maintaining themselves, in walking about
and feeding, in digesting food and in the
process of depositing protein and lipid in the
body. This heat has to be lost to the environment if the bird is to keep its body temperature constant.

“As environmental temperatures increase,
the ability of broilers to lose sufficient heat to
the environment to enable them to grow at
their potential is becoming more and more
difficult, and will soon become impossible
as the rate of potential growth increases,”
Prof Gous said.
A possible solution would be to select birds
with a lesser feather cover that would enable them to release more heat from the
body. Prof Gous pointed out that this would
however result in other challenges, such as
damage to the skin.
The only solution, according to him, is to

keep the broilers in houses where the temperatures could be reduced to lower levels
than was presently the case.
This would, however, render buildings even
more expensive, and it might not be worth
striving to achieve potential growth because
of this extra cost.
Balanced Diet
Poor diet and nutrient deficiency has always
been associated with poor feed efficiency
and weight gain in broilers and reduced egg
production, low egg weights and poor egg
shell quality in layers. These can also lead
7

Improvements in Growth and Food
Conversion Over Time
Period

Days To 1.8kg

Food/Unit Gain

1950

84

3.25

1960

70

2.50

1970

59

2.20

1980

51

2.10

1990

42

1.93

2000

38

1.62

2010

33

1.50

to metabolic disorders in broilers and layers.
A lot of research has been done to fine-tune
nutrition according to the requirements of
these modern birds and there has over time
been a shift in the way diets are being formulated: energy units have changed from
productive energy to metabolisable energy
and some nutritionists today use a net energy system. Similarly, crude protein was the
unit used to ensure an adequate supply of
protein in the long-distant past, until amino
acids were recognised and minimum levels
were set.
Nowadays the total amino acid levels have
been replaced with digestible amino acid
levels, which is a more accurate means of
determining the amino acid content available
to poultry in each of the ingredients used.
Prof Gous said that chickens will always attempt to grow or reproduce at their potential, so they will attempt to eat as much of a
given feed as is necessary to achieve that
potential.
Getting the feed quality and feeding programme right is the trick, with decisions
about this differing depending on the strain
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of broiler or layer used. In the case of broilers one has also to consider the way in
which the birds are sold, the age or weight
at which they are sold and the environment
in which the birds are housed.
Financial implications also need to be considered: “It might not be profitable to ensure
that all the hens in the flock are able to reach
their potential because the cost of increasing the nutrient supply to that extent would
almost certainly outweigh the benefits.
“There is an optimum economic level of feeding that ensures that the majority of birds in
the flock are able to meet their potential. A
small proportion of the flock won’t be able to
do this, but they will come close enough to
this potential to ensure that the profitability
of the enterprise is maximised,” he said.
The nutritional and environmental requirements of broilers also change rapidly each
day as they grow, making it impossible to
feed these birds according to their changing demands each day. Only three or sometimes four feed regimes are used throughout
the growing period, and in each phase the
feed will be inadequate initially and then later
become adequate and then surplus to their
requirement, according to Prof Gous.
“The bird has to cope with this, and does so
by initially overconsuming energy in its attempt to consume sufficient of the limiting
protein in the diet. This excess energy intake
is deposited as body fat.
“Later, as the protein content of the diet gets
closer to, and then exceeds, the requirement, the bird will make use of these excess
fat reserves as an energy source and will
utilise this feed very efficiently until the next

phase is introduced. The cycle repeats itself
each time the feed is changed,” Prof Gous said.

those pullets is expensive, so the producer
accepts the lower profitability over time.

Productive Life

In South Africa the situation is different: producers are able to sell spent hens at a reasonable price, which means that the depreciation on the flock is substantially reduced.
According to Prof Gous there is an optimum
time to cull the flock and the lower the depreciation on replacing the flock the earlier
this time becomes. It would not pay egg
producers in South Africa to keep their hens
longer than about 72 weeks of age.

In the case of layer hens there is an optimum
economic time to end the productive cycle.
Prof Gous explained that modern commercial layers have the potential to lay eggs at
a much higher rate and to maintain that rate
for much longer, than was the case a decade ago. The Hy-line W36, for example, is
advertised as producing “more than 345
strong-shelled eggs up to 80 weeks of age.”
In spite of this, layers in certain countries
are being culled earlier than is generally the
case in other countries. Prof Gous explained
that this makes financial sense when there is
a good market for spent hens.
He said that the decision to keep layers to
the end of their production cycle depended
on various factors such as mortality, shell
quality, rate of decline in rate of laying and
most importantly the depreciation of the hen
over time.
“In most countries, there is no value attached to culled hens, so the egg producer
makes a huge investment in buying pullets
at point of lay and gets nothing for them at
the end of lay. The solution in that case is to
keep the birds for as long as possible, even
force-moult them and keep them for a second laying year,” Prof Gous said.
The problem with this is that hen numbers in
the flock will be reduced over time because
of mortality, some birds will stop producing
for various reasons, and the rate of laying
and shell quality will decline with time, all of
which means that the profitability of the flock
decreases with time. But having to replace

Other Developments
Lately there has been a demand for a slower
growing breed of chicken from the Netherlands. Prof Gous said the demand was driven by a rising concern over animal welfare in
that country.
The chicken, called the “kip-van-morgen”,
may not grow faster than 50 grams per day,
with production being subjected to very
strict standards as far as stocking density,
the use of antibiotics and bedding is concerned. The birds sell at about €1.46 per
kilogram more than a standard broiler, according to Prof Gous, because of the lower
stocking density and longer time spent in
the broiler house, and the more expensive
feed and greater feed usage.
Prof Gous feels that this is a retrogressive
step that is only possible to comprehend in a
wealthy population that can afford to pay so
much more for what is perceived, by some,
as being a more humane and bird-friendly
environment in which to raise broilers.
For more information contact Prof Rob Gous
at gous@ukzn.ac.za
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Ross
Celebrates
60 Years of
Success
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2016 marks a significant milestone for Aviagen® as the Ross® brand celebrates 60 years of
success.
Since Chunky Chicks Limited opened its doors in Edinburgh, Scotland in 1956, Ross has
been on a journey of global expansion, hitting major milestones along the way. With its roots
firmly placed in Scotland, Ross has led the trend toward product differentiation through its
recognised product portfolio that today includes the Ross 308, Ross 708 and Ross PM3.
Continuous product development in response to market demand, coupled with the introduction of new technologies to the Aviagen breeding programme have been instrumental
to Ross’ success over the years. An FCR improvement in broilers of 2 to 3 points per year
now offers a continued benefit for Ross growers. From 2.19 points back in the 1970s to
1.53 today, performance continues to improve year on year.
The birds have seen a weight (for age) gain of 45g and a breast meat yield improvement of
0.25 per cent per year.
A series of acquisitions and investment in state-of-the-art facilities have also contributed to
this global success story. Now present in more than 100 countries across six continents,
Ross continues to go from strength to strength as Aviagen looks ahead to the next 60 years
and beyond.

This is the 60 year story…
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1950s: The Early Days
Ross began in 1956 with the registered
name Chunky Chicks (Nichols) Ltd, based in
Newbridge near Edinburgh, Scotland. The
aim was to breed and promote broilers, the
new, specially-bred table chicken phenomenon first seen in the US.
The decade ended with 75 million broilers produced in 1959 and the new Chunky
hatchery and headquarters opening in Newbridge, where the Aviagen UK Headquarters
is still based today.
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1960s: Expansion and Change
The early 1960s ushered in a period of considerable expansion and development for
Chunky, including the introduction of the
Chunky ‘706’ broiler.
Eventually, Chunky would become the
breeding sub-division within the Sterling
Poultry Products Division of Ross Poultry
before finally achieving its own identity as
Ross Breeders Ltd in the 1970s.

around the world to ensure customers could
source stock from climatically similar areas.
In 1966, broiler production was 175 million
units rising to 200 million in 1967, 225 million
in 1969 and 260 million in 1970.
In 1968 the Chunky broiler was renamed
Ross 1.

In 1963 Ross established research facilities
simulating foreign climates, to look at the
performance of stock for overseas customers. Ross gradually recognised the impact
of differing conditions on economic stock
performance, and built breeding centres
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1970s: Exports Reap Rewards
In the 1970s, Ross Breeders Ltd was formally established in the UK. During this time,
Ross Poultry Breeders, Inc. was formed in
partnership with Arbor Acres® to breed and
market the Ross 1 male parent in the US.
The decade saw an acceleration of overseas
business, with 117,000 Ross 1 parents flown
from Gatwick to Santiago, Chile in 1971 –
the largest consignment to be delivered over
so great a distance.
Ross won their first Queen’s Award to Industry for export achievement in 1973, then
again later in 1987 and 1992 (for sciencebased exports).
1980s: Ross Launches Product Range
In the 1980s, Ross was covering much of
the world and continuing to expand. New
ideas were introduced to the breeding programme, including improvements in data
collection and analysis and the initiation of
the Product Steering Group, which brought
different parts of the company together to
discuss current and future product requirements.
The Group focused on understanding customers’ needs across different market segments, and the business recognised the
need for different product characteristics
to meet the needs of changing and unique
market requirements.
This led to the pioneering introduction of the
product range concept in 1983, including
the Ross 308 (formerly Ross 1) for integrators, and the Ross 208 for the non-integrated
markets, which was produced in response
to demand for high chick numbers.
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Global investment in state-of-the-art facilities

In addition, the company introduced the
Ross PM3, a combination of a standard
male with mini female, which provides significant savings for farmers on feed and farm
space.
1990s & Onwards: Global Investments
Grow
The 1990s to now have seen considerable
growth and expansion. As demand for yield

grew in certain regions, Ross responded
in 1997 with the Ross 508 followed by the
Ross 708 in 2004.
In 1999, Aviagen was formed, and the company has now built an extended product
portfolio, which today includes Arbor Acres,
Indian River®, the Rowan Range® and Specialty Males® portfolio as well as Ross.
As part of this global expansion strategy,
15

1. Genetic predictions from Aviagen Breeding Programme verified by product trials.

investment in state-of-the-art facilities has
steadily increased to keep up with market
requirements, such as the facilities pictured
from around the world.

benefiting from an FCR improvement of 2 to
3 points per year.

Ross continues to celebrate new milestones,
including long-standing relationships with
distributors, such as the 56-year association
with Moy Park in the UK and 47 years with
Nippon Chunky in Japan.

Today the Ross brand serves customers
and distributors in more than 100 countries.

The breakthroughs also continue in research
and development. In 1991, Ross became the
first to use an Oximeter for measurement of
blood oxygen levels, and in 2000 the company began using multi-environment selection for robustness, furthering global growth
into different markets.
These innovations were followed in 2003 by
pioneering the use of lifetime FCR, and in
2012 Aviagen became the first to implement
genomic selection in the commercial breeding programme.
Such developments brought Ross to its current prominence, with Ross producers now
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Looking to the Future

Continuous investment in resources - people, technologies and facilities and of course
listening to and understanding customers has been at the heart of 60 years of success, and leaves the brand well placed for
the future.

And Getting Stronger
ROSS 308 • ROSS 708 • ROSS PM3
®

®

®

• R&D innovation and drive for constant genetic progress
• A diversified product range for growing market requirements
• A passionate team devoted to our future customer success
Ross - Strength, innovation and performance to remain the industry leader.
aviagen.com/ross
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Managing Coccidiosis
in Broiler Breeders
The management of coccidiosis in broiler breeders is reviewed by
Dr Hector Cervantes of Phibro Animal Health Corp.
Introduction
Coccidiosis is a common parasitic disease of broiler and broiler breeder chickens caused by single-celled protozoan parasites of the genus
Eimeria which are commonly referred to as coccidia.
There are two types of coccidiosis. The first is clinical coccidiosis, in
which the affected birds show typical symptoms of the disease, such as
bloody droppings and increased mortality. The other type is known as
subclinical coccidiosis because the affected birds do not show visible
symptoms of the disease but when a random sample of birds is examined, the presence of the gross lesions and the parasite is found.
The objective for the prevention of coccidiosis in broilers is different from
that of breeder replacements. In broilers, the objective is to prevent the
infection from adversely impacting flock performance, while in breeder
replacements, the objective is to achieve solid, uniform and long-lasting
protection against clinical disease for the birds’ entire life cycle.
19

Coccidiosis in Broilers
In most cases, the feed (perhaps with the
exception of the withdrawal feed) that broiler
chickens raised in confinement consume is
supplemented with anticoccidial drugs, so
cases of clinical coccidiosis are not as common as those caused by subclinical coccidiosis. According to past field surveys coccidiosis remains the most frequently diagnosed
subclinical disease of broiler chickens in the
US. This type of coccidiosis is more difficult
to diagnose and treat because the affected
flocks appear normal but their performance
is usually substandard.
This is the main reason that broiler chicken companies hold "posting sessions" on
a regular basis. A representative sample of
birds (usually five per house or farm), from a
variety of farms and ages are examined for
the presence of subclinical diseases, since
coccidiosis is the most common subclinical
disease of broilers, these posting sessions
are sometimes called “cocci checks”.
As long as broiler chickens continue to be
raised in confinement under the current production systems, the presence of subclinical coccidiosis is not likely to change in the
foreseeable future.
In addition, there are no new anticoccidial
drugs being developed by animal health
companies, therefore; prevention and control methods must be optimised in order to
minimise the negative impact of subclinical
coccidiosis on broiler flock performance.
Vaccination of broilers is feasible and more
common than it used to be although it has
not been as widely adopted as in broiler
breeders. Production of drug-free broilers,
20 ThePoultrySite Digital April 2016

increased resistance to anticoccidials and
re-establishment of drug sensitive coccidia
have been cited as reasons for the increased
usage of live coccidiosis vaccines in broilers.
Coccidiosis in Broiler Breeders
The life cycle of broiler breeders is much
longer than the one of broilers and therefore the approach to coccidiosis prevention
is different. In broiler breeder chicks the objective is to ensure the development of longlasting protective immunity against the main
species of Eimeria that can infect broiler
breeders. Therefore, the majority of breeder
chicks in the US are vaccinated at the hatchery for the prevention of coccidiosis.
The goal should be solid and uniform protection against coccidiosis as early as possible. The ability to produce a good immune
response varies by species, for the more
immunogenic (able to produce protection
quickly) species like E. maxima, two coccidial life cycles (see "The Coccidia Life Cycle"
below) may be enough to induce adequate
protection while for the less immunogenic
species like E. necatrix, four coccidial life
cycles may be needed to achieve the same
level of protection.
Since not all the birds ingest a full dose
of coccidiosis vaccine at one day of age,
it is generally accepted that solid protection against coccidiosis must be complete
by 10 or 12 weeks of age and therefore no
treatments should be needed after the flock
reaches this age.
Coccidia Life Cycle
The coccidia of chickens have a direct life
cycle with one phase of the cycle happening

outside the chicken (the egg-stage) and another couple of phases (the parasitic-stages)
inside.
Chickens first become infected by ingesting
sporulated occysts (infective eggs) of coccidia. In the case of breeder chicks, in most
cases, the sporulated eggs are delivered by
a spray cabinet at the hatchery in the form of
a live vaccine spray.
The chicks pick up the sporulated eggs
while "preening" following spray-vaccination.
Preening refers to the instinctive behaviour
by which the chicks clean, dry and oil their
own feathers.
Preening activity can be enhanced by adding a coloring agent to the vaccine spray,
chicks respond well to colours like blue,
green and red, these gave the best results
for increasing preening activity. An addition-

al benefit of adding a colouring agent is that
the hatchery personnel can visually evaluate the effectiveness of the spray in terms of
coverage.
Although colouring agents are known to increase preening activity (and therefore intake of coccidiosis vaccine), the most effective method used to favour preening activity
of chicks following spray vaccination has
been increased light intensity for a few minutes following vaccination. A primary breeder was able to implement a programme to
enhance preening activity and ingestion of
coccidiosis vaccine at their hatchery by increasing light intensity to around 93 footcandles (1,000 lux) for a period of six minutes post-spray-vaccination.
Only sporulated eggs are infective, live coccidiosis vaccines for breeder chickens contain a pre-determined amount of sporulated

Strengthen Your Chain.
Responsibility lies within each link
of the food supply chain.
Insist on Diamond V pre-harvest
technology today.

,

For more information, call 800-373-7234 or visit www.diamondv.com
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oocysts of the various coccidia species, the
amount contained from each species has
been determined to be sufficient to produce
a good immune response. This is important
because in order to produce solid immunity
the sporulated oocysts must be first ingested by the bird and then replicated in the intestines a number of times and then passed
again as unsporulated oocysts in the droppings, then the oocysts under proper conditions of moisture, temperature and oxygen
will sporulate in the litter to be ingested again
and the cycle repeated a number of times to
induce protection against infection.
Previous reports indicate that chicken house
temperatures between 68 to 90°F (20 to
32°C) and litter moisture between 30 and 40
per cent are conducive to adequate sporulation of coccidial oocysts.
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Once ingested by the chicken, the sporulated oocysts are crushed by the mechanical action of the gizzard each releasing up
to four cysts (smaller eggs) known as sporocysts. Each sporocyst contains two infective parasites known as sporozoites, the digestive action of the pancreatic secretions
present in the upper small intestine breaks
down the outer wall of the sporocyst releasing the infective parasites which are now
free to swim in the contents of the intestine
where they remain until they find a cell of the
intestinal lining that they can infect.
Once inside one of the cells lining the internal side of the intestine, the parasites multiply very quickly by a mechanism known as
fission, these multiplication results in a large
number of “daughter parasites” contained in
a large body known as a schizont. When the

schizont fills up with parasites it will rupture
out releasing them into the internal side of
the intestine and causing destruction of the
intestinal lining.
When the parasites at this stage are viewed
with a microscope, they are shaped like a
banana and are known as merozoites. This
process of multiplication by fission will be
repeated two or three times, the first generation of “daughter cells” or merozoites is
known as merozoites I, the second generation as merozoites II and so on.
The entire stage of multiplication by fission
is known as the “schizogony” or asexual
phase of the life cycle. As the cells lining the
internal side of the intestine are infected and
then ruptured, damage is caused to the intestine impairing its normal ability to absorb
nutrients. As the damage also changes the
permeability of the gut wall, proteins and
fluids may leak into the intestine resulting in
wetter droppings and favouring the growth
of pathogenic (disease-causing) bacteria like
Clostridium perfringens, the agent responsible for outbreaks of necrotic enteritis.
One final stage of multiplication with more
destruction of the cells lining the intestine
still occurs, this final stage is known as the
“gametogony” or sexual phase of the life cycle. During this stage, the “daughter cells”
sexually differentiate producing two types of
cells, the smallest ones are mobile and are
known as microgametes, and are the equivalent of the spermatozoa, the larger ones
are known as the macrogametes and are
the equivalent of the ova. The microgrametes fertilise the macrogametes resulting in
multiplication and more destruction of the
intestinal lining and the production of immature oocysts which will be passed through

the droppings onto the litter to complete the
cycle.
The intensity of the infection is controlled
by the dose of vaccine administered at the
hatchery, which is sufficient to induce replication of the parasites and subsequent protection but low enough to prevent mortality
or severe symptoms of disease.
Important Coccidia in Broiler Breeders
In broiler breeder chickens, there are nine
species of coccidia, however, generally
speaking only four of them cause most of
the problems related to coccidiosis; these
are E. acervulina, E. maxima, E. necatrix and
E. tenella.
Each species of coccidia has a unique predilection for an area of the intestinal tract, for
example, E. acervulina lesions will be found
in the upper small intestine, while E. maxima and E. necatrix lesions will be located in
mid-gut and E. tenella lesions will be found
in the caeca.
It is important to know what type of coccidia is affecting the flock as the response
to treatment may vary. The intestinal species
(E. acervulina and E. maxima) are more susceptible to sulpha drugs, while the hemorrhage producers (E. necatrix and E. tenella)
are more susceptible to amprolium.
Diagnosis of Coccidiosis
Since most broiler breeder replacement
flocks are vaccinated against coccidiosis
at the hatchery or those not vaccinated
are started and maintained for a number of
weeks on an anticoccidial medication until
immunity is complete, clinical outbreaks of
23

coccidiosis are not common. When an outbreak occurs it signals that something went
wrong that interfered with proper development of immunity.
Nevertheless, following vaccination at the
hatchery with a live coccidiosis vaccine,
gross lesions for the various species will be
observed at various times as the development of immunity progresses. Depending
on the species lesions may be seen up to
35 days, or even later for E. necatrix.
Remember that in order for the vaccine to
produce protection against the disease, it
must first cause the infection and replicate
in the intestines a number of times. Along
with the infection and replication, lesions will
be found. Therefore, finding gross lesions in
vaccinated birds should be expected and
not a good reason to treat a flock. Treatment
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with an anticoccidial medication (even at low
levels) may interfere with the development
of active immunity, especially if the flock is
treated early (during the first 14 days). The
manufacturers of live non-attenuated vaccines for broiler breeders no longer recommend administering anticoccidial medications as a routine practice but only as a
specific treatment option when needed.
Birds with clinical cases of coccidiosis frequently display depression, prostration,
huddling under the heat source as if chilled,
soiled vents and watery or bloody droppings. A more sensitive indicator of coccidiosis is pigmentation, when flocks of broilers
or broiler breeders are affected by clinical
and even subclinical coccidiosis, paleness
may be the first sign that something is wrong
and that coccidiosis may be the cause. Naturally, this sensitive indicator of coccidiosis

Table 1. Anticoccidials approved for use in the US for either light or heavy breeders*
Trade name

Generic Name

Doses Approved (g/ton)

Manufacturer

Amprol

Amprolium

113.5 to 227

Huvepharma

Coyden

Clopidol

113.5 to 227

Huvepharma

Coban

Monensin

90 to 110

Elanco

Bio-Cox / Sacox

Salinomycin

40 to 60

Huvepharma Zoetis

Rofenaid

Sulphamethoxine 113.5 + 68.1
+ ormethorprim

Zoetis

Zoamix

Zoalene

Zoetis

75.4 to 113.5

*Always consult the most update copy of the Code of Federal Regulations to ensure compliance

may only be used in birds consuming feed
containing natural pigments such as yellow
corn or corn gluten meal.
In order to determine the type of coccidiosis
affecting a broiler breeder flock, if obvious
symptoms or mortality are present, then it
would be desirable to examine a sample
of birds showing symptoms or fresh dead
birds.
The intestinal tract and the caeca should be
examined from the outside as well as the inside for the presence of gross lesions typical
of coccidiosis.
Gross lesions caused by E. acervulina are
usually the most prevalent and are usually
confined to the upper small intestine (duodenum), although sometimes they may extend
to the mid-gut (jejunum). These lesions can
be identified by their unique appearance,
consisting of white patches or transverse
lines sometimes already observed from the
outside of the gut but easily detected when
the internal side of the gut is exposed and
examined.

Gross lesions of E. maxima are found in the
mid-gut and consist of multiple petechial
(pin-point size) haemorrhages often seen
from the outside, in addition, segmental
ballooning or enlargement of the mid-gut
with presence of orange-tainted mucous or
blood in more severe cases may be noted.
However, unless the lesions are typical or
severe, they are harder to identify than those
caused by E. acervulina, E. necatrix and E.
tenella and therefore it is highly desirable to
confirm its presence by identifying the presence of coccidial oocysts (eggs) in a scraping from the mid gut (ideally from an affected
or suspected area) examined with the aid of
a microscope. The presence of significant
numbers of oocysts or other life stages of
the parasite with the typical size and shape
of E. maxima should confirm the gross diagnosis.
Gross lesions of E. necatrix are also found
in the mid-gut and can also produce bloody
contents but are relatively easy to differentiate
from those caused by E. maxima because in
addition to the ballooning of the mid-gut area
and the pin-point size haemorrhages (dark
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dots) present on the external side, there are
also white dots intermingled with the dark
dots ("salt and pepper effect"). These white
dots are schizonts of E. necatrix that are
large enough to be observed with the naked
eye.
Another easy way to differentiate these species is by scraping the mucosa of the midgut and the caeca to detect the presence of
oocysts. Although both species produce lesions in the mid-gut, the oocysts of E. maxima are found in the mid-gut, while those of
E. necatrix are found in the caeca.
Gross lesions of E. tenella are confined to
the caeca and consist of the presence of
haemorrhages on the outside or inside of
the wall of the caeca, free-blood or a choc26 ThePoultrySite Digital April 2016

olate-coloured fluid content inside the caeca
with a thickening of its wall or the presence
of a large chore of cellular debris and blood.
E. maxima, E. necatrix and E. tenella can kill
birds so dead birds in a breeder replacement flock with increased mortality should
always be examined for the presence of lesions compatible with coccidial infection.
When conducting “cocci checks” or evaluating mortality for typical lesions of coccidiosis, diagnosticians frequently score the
lesions based on a system developed originally for the scoring of lesions by coccidiosis
researchers. Based on their creators, this
system is widely known as the method of
Johnson and Reid.
In this method, the severity of lesions is

Table 2. Live, non-attenuated vaccines available for the prevention of coccidiosis
in broiler breeder replacements in the US
Trade name

Eimeria Species Contained

Manufacturer

Coccivac-D

Ace, Bru, Hag, Max, Miv, Nec, Pra, Ten

Merck

Coccivac-D2

Ace, Bru, Max, Miv, Nec, Ten

Merck

Immucox Chickens II

Ace, Max, Nec, Ten

CEVA

scored on a scale ranging from 0 (no visible lesions) to +4 (very severe lesions). The
intended purpose of the Johnson and Reid
method for scoring coccidial lesions was to
achieve uniformity of lesion scoring among
coccidiosis researchers, however, the system has been widely adopted by veterinarians, parasitologists and poultry health professionals examining chickens.
Keep in mind that because most flocks of
broiler breeder replacements are either vaccinated at the hatchery or receive preventive
medication in the feed until immunity develops, scores of +4 are seldom observed in
the field. Keep in mind as well that although
each species of coccidia is often reviewed
separately, mixed infections are frequently
found in the field.
Coccidiosis Prevention
Coccidial oocysts are extremely resistant to
environmental conditions and disinfectant
agents, therefore, eradication of coccidiosis from chicken houses by litter removal,
cleaning and disinfection is not feasible.
Since the early 1950s, there have been two
main tools to prevent and control coccidiosis
in broiler breeder replacement flocks.
Anticoccidial agents added to the feed have
been used since 1954 and they are still used

today although the most common method to
protect breeders today is by vaccination with
a live coccidiosis vaccine at the hatchery.
Table 1 shows anticoccidials that are approved in the US for use on either heavy
breeder or light breeder replacements, for
accuracy always check the most updated
copy of the Code of Federal Regulations
(CFR). Other anticoccidials have been used
too although they are not specifically labelled
for use in broiler breeder replacements.
The first vaccine developed for vaccination
of broiler breeder replacements has been
available since 1952.
For many years, the use of live coccidiosis vaccines in breeder replacements in
the US was minimal but with the introduction of better and more practical vaccination techniques like the administration by
coarse spray cabinet at the hatchery that
has produced more uniform administration
and better protective immunity, their use has
increased. Today more than 80 per cent of
total breeder placements rely exclusively on
vaccination at the hatchery for the prevention of coccidiosis.
Although the number of companies producing coccidiosis vaccines for broilers
has increased from one to five, the number
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Table 3. Guidelines for treatment of coccidiosis in broiler chickens1
Trade name

Active ingredient

Dosage &
treatment duration2

Type of coccidiosis
most likely to respond
favourably

Amprol 9.6% oral
solution

Amprolium

41 fl.oz./gallon of stock
solution for 3-5 days, then
10.25 fl.oz./gallon of stock
solution for 7 days

Severe outbreaks of caecal
coccidiosis

Amprol 9.6% oral
solution

Amprolium

20.5 fl.oz./gallon of stock
solution for 3-5 days, >then
10.25 fl.oz./gallon of stock
solution for 7 days

Moderate outbreaks of caecal
coccidiosis

Amprol 128 - 20%
soluble powder

Amprolium

20 oz./gallon of stock
Severe outbreaks of caecal
solution for 3-5 days, then 5 coccidiosis
fl.oz./gallon of stock solution
for 7 days

Amprol 128 - 20%
soluble powder

Amprolium

10 oz./gallon of stock
Moderate outbreaks of caecal
solution for 3-5 days, then 5 coccidiosis
oz./gallon of stock solution
for 7 days

Albon 12.5%
Sulphadimethoxine
drinking water
solution and soluble
powder

0.05% in the drinking water
for 6 consecutive days

Outbreaks of intestinal coccidiosis

Various

Sulphaquinoxaline

0.04% in the drinking water Severe outbreaks of intestinal
for 2 days, off 3 days, then coccidiosis
0.025% in the water for 2
days, off 3 days and 0.025%
in the water for 2 days

Various

Sulphaquinoxaline

0.025% in the drinking water Moderate outbreaks of
for 2 days, off 3 days, on 2 intestinal coccidiosis
days, off 3 days and on 2
days

Poultry sulpha

Sulphethazine,
sulphamerazine,
sulphaquinoxaline

2 days of 0.04% solution,
3 days of plain water and 2
days of 0.04% solution

Coccidiosis caused by E. necatrix or
E. tenella

1. Always read and strictly adhere to manufacturer's label directions for use and withdrawal periods.
2. Dosages per gallon of stock solution based on medicator set to dispense 1 fl. oz./gallon of drinking water.

28 ThePoultrySite Digital April 2016

"Regardless
of the cause,
an outbreak of
coccidiosis should
be resolved
promptly to
prevent losses to
the producer"
of companies producing coccidiosis vaccines for breeders remains at only two, this
is probably related to the market potential
when comparing sales of vaccines to broilers vs. breeders.
Table 2 shows the two vaccines that contain strains that may infect broiler breeder
replacements and broiler breeders.
In spite of our best efforts, cases of clinical coccidiosis may occur from time to time.
This could be due to a variety of reasons,
for example, the feed mill may have inadvertently added an anticoccidal drug to a feed
intended for a flock of vaccinated pullets. It
is also possible that resistance to an anticoccidial drug might have developed or that
something interfered with proper development of immunity.
Outbreaks of coccidiosis in breeder pullets
may occur due to indirect causes, for example, birds immuno-compromised or with
a deficient immune system (regardless of
the cause) are more likely to suffer from out-

breaks of coccidiosis, particularly when diseases like infectious bursal disease, Marek's
disease, infectious chicken anaemia or feed
contaminated with mycotoxins have depressed the immune system.
Keep in mind as well that if the conditions
in the chicken house are such that will allow for the litter to be either too dry or too
wet this will create problems of excessive
challenge or insufficient cycling of oocysts.
In both cases, breeder hen performance will
ultimately be adversely impacted.
Regardless of the cause, an outbreak of
coccidiosis should be resolved promptly to
prevent losses to the producer. Pick as the
treatment the drug that is most likely to be
effective for the type of coccidiosis that you
want to control, ensure that the water lines
have been flushed and do not contain residues of other drugs or water-administered
supplements (vitamins, electrolytes, etc.)
that may be detrimental to the drug to be
used.
Sulphonamides are more stable and effective at neutral to alkaline water pH; the required withdrawal periods vary among the
sulphonamides, from five days for Albon
(sulfadimethoxine) to 14 days for Poultry Sulfa (triple sulfa).
Likewise be mindful of label directions and
withdrawal periods to ensure efficacy and
avoid tissue residues.
Table 3 lists the drugs available for the treatment of coccidiosis in broilers and broiler
breeder replacements in the US, the manufacturer’s recommended dosages, duration
of therapy and type of coccidiosis most likely to respond favourably.
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Preserving Poultry
Genetics
A look at what’s considered by many to be the most promising
technology in the world, by Treena Hein.
Raising live birds is one way to preserve poultry genetics, but it’s costly
– and because the benefits don’t seem to outweigh the financial costs,
fewer and fewer individuals and companies are doing it.
The diversity of avian genetic resources available to industry and researchers is therefore growing scarcer by the year as genetics permanently disappear.
Relying on live flocks as a way to preserve genetics has other disadvantages besides cost. It’s also very risky, because if something should
happen to a particular group of birds (such as a disease outbreak or a
barn fire), the DNA will be lost forever.
It’s clear that a more efficient and secure way is needed to preserve
poultry genes.
Preservation is important because once a solid genetic repository is
established, genes from heritage breeds can be fully examined and
characterised. Geneticist Dr Janet Fulton has already demonstrated that
there are some genes present in heritage breeds that are not present in
commercial breeds.
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Recipient
testis

Graft testis

Comparison of a recipient and graft
testis at maturity

Then, some of this heritage DNA – genes
which may hold great promise for disease
resistance and many other favourable traits
– can be used as needed to enhance modern commercial poultry breeding.
For mammals, successful genetic preservation has been achieved through cryopreservation (slow freezing) of sperm, eggs, embryos and testicular/ovarian tissues.
Cryopreservation of avian sperm was also
tried years ago, but two very large problems emerged when it came time to use the
sperm. Whilst the surviving thawed sperm
cells had good motility, the glycerol cryoprotectant negatively affected the sperms’ ability to fertilise eggs.

A

There was a second serious problem in
that unlike mammalian sperm, avian sperm
doesn’t contain the entire organism’s genome – and avian embryonic blastodermal
cells, which do, also don’t fare well after traditional cryopreservation.
Add to that the fact that manipulating and
transplanting eggs and sperm in birds is
very tricky, notes Dr Carl Lessard, curator
of the Canadian Animal Genetic Resources
program (CAGR) at the University of Saskatoon in Saskatchewan.
“It’s very difficult to open a small spot in an
egg shell and deposit blastodermal cells
into the host embryo without killing it,” he
explained.
“So, while freezing blastodermal cells is a
good way to preserve the entire genome of
a species, in poultry, it doesn’t allow for easy
usability of that genome.”
In 2006, Dr Fred Silversides thought about
the problem and decided to try a different
route. His thinking (he is now retired from the
Canadian federal agricultural body ‘Agriculture and Agri-Food Canada’) was to go beyond the level of sex cells to the gonads, the

B

Vitrification of gonadal tissue : A) Gonads are mounted on
acupunture needles and immersed with cryoprotectant, B) Gonads
are plunged into liquid nitrogen to be frozen at -196 degree Celcius
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testicular and ovarian tissue where sperm
and egg are created and stored.
He wanted to see if gonad removal, chilling, storage, thaw and transfer might work
to generate a bird with the desired genome
in relatively quick manner and without extremely difficult protocols.
Instead of the slow freezing of cryopreservation, Dr Silversides used vitrification, where
the gonad is removed from day-old chicks,
treated with lots of cryoprotectant and chilled
rapidly by plunging into liquid nitrogen.
The gonad is never technically frozen (no ice
crystal formation) but maintained in a glasslike or vitreous state at an ultra-low temperature. Surgical transfer of the thawed vitrified
gonad is then completed, with a day-old
chick recipient having its gonad totally or
partially removed and replaced by a vitrifiedwarmed gonad.
At the same time Dr Silversides and his team
developed vitrification and surgical protocols, they also developed ways to preserve
the viability of the tissues during and after

thawing and transplantation (such as treating the recipient with immunosuppressant to
avoid rejection of the graft).
The process was a success. The recipients
went on to produce progeny with genetics
from the transplanted gonad.
Over time, the work of Dr Silversides and
his colleagues at AFFC was transferred to
CAGR, where Dr Lessard became curator in
2014. Since that point, Dr Lessard and his
small team have been working hard to move
all aspects forward. Among their many goals
is to optimise vitrification of male and female
gonadal tissue for a wider range of poultry
species – chicken, turkey, ducks and quail.
“We have the technique for chicken testicular tissue well established, and we are currently optimising Silversides’ technique with
ovarian chicken tissue,” said Dr Lessard.
“Once that is finished, we will launch a national call to request genetic samples. We
want to make sure that the technique is optimal before banking a lot of tissue.”
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On the turkey front, Dr Lessard has established a reliable protocol for freezing gonads
from newly-hatched chicks, with the next
step optimising the surgical procedures and
immunosuppressive treatment to obtain
successful growth of the grafts.
The team’s preliminary genetic analysis has
revealed that turkey breeds have a lot of genome ‘admixture’ (meaning that there are
many shared alleles between breeds), but
more samples are needed to confirm this
finding.
Dr Lessard and his colleagues are also busy
creating a germplasm repository (sperm,
eggs, gonads, embryos) of many types of
livestock from all across Canada.
“We are looking for donations from purebred
animals in all areas of the country,” Dr Lessard said, “Including bison, cattle, sheep,
goat, horse, pig, deer, elk, quail, turkey and
chicken. We are also developing a website
that will let the public know what has been
contributed.” Dr Lessard is looking for Canadian and international graduate students to
tackle all the work.
“We need many samples for poultry and
everything else produced in Canada,” he
explains.
“Genetic characterisation of commercial
and heritage poultry breeds is extremely
important for our programme and we need
to establish the true diversity of the different
poultry breeds produced here.
“Once unique genetics have been identified,
they can then be shared within the breed
or among various breeds, and other poultry breeds or lines can be regenerated as
needed.”
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Dr Lessard notes that because a disease
could spread at any time which might affect the parent lines of commercially-raised
chicken stock, and at the same time, the
number of heritage breed birds is shrinking
every year, it’s very important to capture genetics as soon as possible.
The AAFC vitrification technique has so far
been adopted by the United States Department of Agriculture ‘Agricultural Research
Service’ Germplasm Resources Information
Network (GRIN).
Dr Lessard says individuals at that organisation have already used the technique to
preserve several US commercial and heritage breeds.
In terms of groups beyond CAGR using gonadal transfer, only one team in Hungary has
so far been working to master it.

To help other researchers around the world
learn how to successfully complete surgical
transfer of vitrified gonads, Dr Lessard has
been working on a tutorial e-book featuring detailed video and audio descriptions of
each step. It will be available free-of-charge.
“This strategy (vitrification and gonadal transfer technique) has true potential to preserve
the entire genome of a poultry breed and
use that genome fairly easily,” he explained.
“We want it to be available to everyone.”

For More
Canadian Animal Genetic Resources program
(CAGR)http://www.agr.gc.ca/resources/
prod/doc/pdf/CGAR_PCRGA_eng.pdf
USDA-ARS Germplasm Resources Information
Network (GRIN) http://www.ars-grin.gov
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MPL – Hygienic Stainless Steel
Design for Efficient Packaging of
Poultry in Bags
GLOBAL - Poly-clip System’s MPL Manual
Poultry Loader (bagger) is ideal for efficient
bagging of chicken, ducks, geese and poultry parts.
In combination with single-clip machines
of the Easy Clip Line®, it sets standards for
packaging in bags. The bagger optionally
processes bags from a wicket or strapped/
shrink bags. Optionally available horns of
various sizes offer maximum flexibility adapted to bag and poultry.
Together with the compact stainless steel
design this permits quick and smooth operation with up to 15 packages per minute
at each clipping station.
The MPL runs pneumatically and offers ex36 ThePoultrySite Digital April 2016

tremely simple operation. The bag is inflated
automatically, and the horns move into the
bag to keep it open.
The poultry is manually pushed through the
open horns into the bag to the point where
the bag is pulled off. The horns are then retracted to take up the next bag. The filled
bag is safely closed with a single-clipper
and, where appropriate, placed in an outer
packaging.
Short set-up times, hygienic design and
simple maintenance
With short set-up times during product and
bag changes, the MPL offers maximum flexibility for efficient packaging of a wide variety
of product sizes.
Suitable bags are polyethylene, vacuum and
shrink bags. The hygienic stainless steel design for easy cleaning and splash-proof con-

trol ensures strict compliance with hygiene
requirements.
Optional Equipment
The MPL can be equipped with clipper base
right and left (hocking station) for assembly
of up to two Easy Clip Line® clippers and
supplemented with waste bag holders for
bag tails.

effect in January 2017 to revamp the use of
antibiotics or drug-type antimicrobials in animal feed or water.
The VFD promotes the "judicious use" of antibiotics in food-producing animals, which
means that many medicated products used
in federally licensed feed mills now come
under veterinary supervision.

A mounting rack is optionally available, and
a pneumatic feeder for strapped bags can
be integrated in this mounting rack.

VFDs require a veterinarian-client-patient
relationship and can only be used "when
necessary for assuring animal health", not to
promote growth or feed efficiency.

For product and origin labelling, as well as
batch tracing, each clipping machine can be
equipped with the optional labelling system
EZ Tag-Feeder. The appropriate label is automatically fixed with the clip closure on the
bag in a tamper-proof manner.

"The VFD creates a new regulatory environment and generates questions," said Jeff
Cannon, Diamond V President and CEO,
"Especially for the animal producer and veterinarian.

In combination with single-clip machines of
the Easy Clip Line®, the MPL Manual Poultry
Loader (bagger) is ideal for efficient packaging of whole poultry and poultry parts in
bags.
Poly-clip System is the world’s leading manufacturer of Clip System Solutions.
www.polyclip.com

New Antibiotic Rule to Affect US
Poultry Production
US - The impending 'Veterinary Feed Directive' or VFD is major federal regulation that
affects US poultry and other food animal
production.
Administered by the US Food and Drug Administration (FDA), the VFD comes into full

"Under the VFD, antibiotics in feed and water
are going to remain a necessary therapeutic
tool in animal production for the foreseeable
future."
Extensive research shows that Diamond V's
natural nutritional health products, including Original XPC™, support animal digestive
health and immune function.
A growing body of research shows that Diamond V products also remain effective in
the presence of VFD-regulated medicated
products and other antimicrobials. In many
cases, they can enhance the efficacy of antibiotics.
Learn more with a free subscription to the
Diamond V Update monthly newsletter or
speak with a Diamond V Poultry Advisor at
the upcoming International Association of
Food Protection European Symposium.
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El Sitio Avícola

Los mitos que rodean al pollo y al huevo no desaparecen del todo
Los mitos que rodean el consumo de huevo o la producción de pollos de engorde siguen siendo
un lastre para la industria avícola que no termina de dejarlos atrás por completo, aunque sí se
observa mejoría en la percepción de los productos avícolas entre los consumidores.
Un reciente estudio encargado por la Asociación Brasileña de Proteína Animal (ABPA) indicaba
que algunos mitos asociados por mucho tiempo a la producción avícola van perdiendo peso y
poco a poco están desapareciendo, a pesar de que todavía queda mucho trabajo por delante.
El estudio destacó que la idea errónea sobre el uso de hormonas en la cría de pollos fue
mencionada por el 31 % de los encuestados. Hace cuatro años, sin embargo, en otro estudio
este índice ascendía hasta el 72%.
El mito de las hormonas ha sido durante muchos años un lastre para la industria avícola. En
muchas ocasiones, los consumidores han persistido en esta creencia (no solamente en Brasil
sino en otros muchos países) a pesar de los esfuerzos realizados por parte de la industria para
desmentir esta práctica.
En muchos países latinoamericanos, las diferentes asociaciones avícolas han emprendido
campañas para desmentir este mito y son numerosos los investigadores que han tratado de
hacerlo a través de argumentos científicos.
Por otro lado, el huevo ha sido otro de los alimentos perseguido durante años por mitos, como
el del colesterol.
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Cresta Roja volverá a faenar en abril
La avícola Cresta Roja, que quebró hace
unos meses y hoy es operada por un
consorcio encabezado por la firma Ovoprot
Internacional, tiene fecha para volver a
producir: el 18 de abril. Ese día, según
señalaron fuentes vinculadas con la firma
operadora, se reiniciará la faena luego de
meses de paralización.
En la compañía señalaron que "iban a
empezar con 80.000 pollos por día y desde
fines de mayo estarán en 180.000 diarios".
El objetivo final es volver a una faena de
400.000 pollos diarios, igual que antes de
que entrara en la crisis que a fines de 2015
desembocó en su quiebra.
Desde que en enero pasado Ovoprot
Internacional tomó el control de la avícola,
tras una decisión de la jueza interviniente
en la quiebra, Valeria Pérez Casado, en la
empresa se vienen sucediendo buenas
noticias para la recuperación.

Fuerte competencia en el mercado
mundial limitará exportaciones
avícolas
Los precios asequibles de los alimentos para
las aves en 2015 allanaron el camino para
aumentar el crecimiento de la producción
de la carne de ave. Durante todo el 2015,
el aumento de la producción de la carne de
ave fue del 3,7 % en comparación con 2014,
hasta alcanzar los 13,8 millones de toneladas.
Se espera que el crecimiento de la producción
continúe en 2016 y en 2017 pero a un ritmo
más lento, dado que el consumo en la UE

está llegando a su madurez y aumentará la
competencia en el mercado mundial.
Las exportaciones de la UE en 2015 se
estabilizaron alrededor de los 1,35 millones
de toneladas. A pesar del aumento que
observaron en el primer trimestre (+6 %), la
situación empeoró a lo largo del año.
Se espera un aumento de las exportaciones
en 2016 de tan solo el 0,5 % en comparación
con 2015, sobre todo a causa de la
competencia de EUA y Brasil en el mercado
mundial.

USDA prevé un aumento de la
producción de pollo brasileña
del 3 %
Un informe reciente del Departamento de
Agricultura de los Estados Unidos indica que
la última revisión del pronóstico de producción
de pollo de Brasil situaría la producción de
2016 en 13,5 millones de toneladas métricas
(TM), un 3 % más que la producción récord
que se obtuvo el año pasado (13,1 millones
de TM).
Según el informe, el aumento de producción
estaría impulsado por el auge en las
exportaciones de pollo, en gran parte a causa
de la devaluación de la divisa brasileña pero
también gracias a nuevas oportunidades de
comercialización. El crecimiento lento del
consumo nacional se debe a la recesión
económica en el país y a una inflación más
alta. Sin embargo, los precios altos en la
carne de res en el mercado interno hacen
que la carne de pollo se mantenga como la
proteína animal más barata en el país.
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Cronología de la puesta del huevo
La gallina crea uno de los mejores
alimentos que la naturaleza puede ofrecer
en apenas 24 o 26 horas, en un proceso
que demanda un aporte constante de
calcio.
El doctor Gordon Ballam, nutricionista
avícola de Purina Animal Nutrition afirma que
cada huevo fresco es fruto de la magia de
un proceso que dura entre 24 y 26 horas,
buena parte de las cuales transcurre durante
la noche.
“La gallina invierte gran parte del esfuerzo en
fabricar la cáscara del huevo. Ésta protege la
yema contra las bacterias y mantiene a salvo
al embrión y la yema. Por su importancia, la
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gallina dedica mucho tiempo a fabricar una
cáscara rica en calcio, fuerte y segura.
La mayor parte del proceso tiene lugar
cuando las luces se apagan y la gallina se
echa a dormir”.
Un vistazo a la cronología de la puesta
deja claro que la formación de la cáscara
es esencialmente nocturna. Si suponemos
que la gallina inicia el proceso a las 7 de la
mañana, comenzará a formar la cáscara
alrededor de las 12 del mediodía y no
concluirá la labor hasta 20 horas más tarde,
es decir, que dedicará la tarde y la noche
enteras, período este último en que además
no probará bocado.

“A lo largo del proceso la gallina incorporará
al huevo y a la cáscara una parte de los
nutrientes que ha asimilado del alimento”,
explica Ballam.
“Así que las gallinas que reciben un alimento
nutricionalmente completo y rico en calcio
ponen huevos con yemas de vivo amarillo
lustroso y cáscara dura. Si añadimos harina
de linaza conseguiremos además unos
huevos con alto contenido en ácidos grasos
omega-3”.
Resumen conciso de la puesta de un
huevo
Ovulación (1/2 hora): Cada pollita nace con
miles de yemas inmaduras, llamadas óvulos.
Con el tiempo los óvulos maduran. Cuando
el primer óvulo crece y está listo para ser
convertido en un huevo se desprende y
cae en el infundíbulo, el primer tramo del
conducto reproductor (oviducto) de la gallina.
La liberación dura una media hora.
Formación del albumen (3 horas): A
medida que el huevo avanza por el conducto
reproductor primero se forma el albumen o la
clara del huevo, en un proceso que comienza
con la deposición de una envuelta protectora
de la yema, la membrana vitelina. En su paso
del infundíbulo al magnum el óvulo queda
recubierto por sucesivas capas densas y
fluidas de proteínas que constituyen la clara.
El huevo adopta su forma (1 hora): El huevo
en ciernes se desplaza hasta el istmo, donde
el todavía óvulo adopta la forma ovalada
definitiva más o menos en el plazo de una
hora. En esta fase también se forman las
membranas testáceas interna y externa.
Formación de la cáscara (20 horas): La

pieza clave del proceso de formación del
huevo se elabora en el útero de la gallina (o
glándula cascarógena). El huevo permanece
unas 20 horas en el útero, hasta que la
cáscara se endurece y en las últimas cinco
horas adquiere el color. La formación de la
cáscara es pues la etapa más larga.
“La gallina precisa de una gran cantidad
de calcio para crear una cáscara dura y
resistente. Y si no recibe los nutrientes
necesarios moviliza el calcio de sus reservas
corporales –los huesos medulares– para
acabar el proceso”, explica Ballam. “Para
facilitar la formación de la cáscara, escoja
un alimento completo para ponedoras que
contenga conchilla de ostras. La conchilla
se descompone más lentamente que el
calcio tradicional y ayuda a suministrar este
elemento imprescindible durante toda la
noche, momento en que más lo necesita”.
Una vez formada la cáscara, las células del
útero segregan porfirinas, los pigmentos que
la colorean. Las gallinas que ponen huevos
blancos no producen ese tipo de pigmentos.
Incorporación de la cutícula y puesta (1
hora): El huevo desciende hasta la vagina
donde la cáscara queda recubierta por la
cutícula, un recubrimiento que protege el
huevo contra las bacterias. Por último, la
adición de un lubricante natural facilita su
expulsión a través de la cloaca.
“Acabada la puest a, la gallina vuelve a
comenzar el proceso o se toma un día de
descanso. La calidad de la ración es primordial
para que todo el proceso transcurra sin
contratiempos y podamos disfrutar de unas
gallinas sanas y prolíficas. Al fin y al cabo, la
calidad del huevo depende de lo que come
la gallina”.
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Industry.Events

Mexico's Processed Food
Industry Summit
Mexico City, Mexico
27th to 29th July
Mexico's Processed Food Industry Summit
is a unique opportunity for manufacturers,
distributors, retailers and suppliers to meet
and identify new business partners: export,
import, manufacturing.
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British Pig & Poultry Fair 2016
Warwickshire, UK
10th to 11th May
A visit to this year's Fair is a must for all serious
pig, poultry and egg producers looking to
grow their businesses. It is a unique chance
to gather valuable advice and ideas from
industry experts, compare the latest new
products and equipment from over 350
exhibitors and network with other producers
and allied industry.

5th Global Feed & Food
Congress (GFFC)
Antalya, Turkey
18th to 20th April
Organised by the International Feed Industry
Federation (IFIF) in cooperation with the
European Feed Manufacturers' Federation
(FEFAC) and hosted by the Turkish Feed
Manufacturers' Association (TURKIYEM BIR),
with technical support provided by the Food
and Agriculture Organization of the United
Nations (FAO), the GFFC has established itself
as the leading global event of its kind.

VIV China 2016
Beijing, China
6th to 8th September
VIV China will be held in Beijing from
September 6-8, 2016. The international
world of suppliers and buyers active in China
will come together at the NCIEC, located
nearby the international airport. National and
international exhibitors at VIV China 2016
will represent their solutions and innovations
within the Feed to Meat chain.

43

Listings.Business Directory
Health & Welfare

Ceva Animal Health

Areas:

CEVA Santé Animale is a global veterinary
health company focused on the research,
development, production and marketing of
pharmaceutical products and vaccines for
pets, livestock, swine and poultry.

Merck Animal Health

Areas:

Merck Animal Health offers veterinarians,
farmers, pet owners and governments the
widest range of veterinary pharmaceuticals,
vaccines and health management solutions
and services.

Merial

Areas:

From developing advanced vector vaccines
fine-tuned for chickens´ immune systems,
to engineering highly specialized machinery
for the most efficient vaccine administration,
Merial is leveraging a wide spectrum of technologies to address today´s biggest poultryfarming challenges.

Zoetis

Areas:

Zoetis strives to support those who raise and
care for farm animals by providing a range of
products and services that offer tangible solutions to the many challenges veterinarians
and livestock producers face every day.

Areas:

The Aviagen Group is the global market
leader in poultry genetics. As the world’s
premier poultry breeding company, Aviagen
develops pedigree lines for the production of
commercial broilers and turkeys.

Tel: +33 (0) 557 554 040
Fax: +33 (0) 557 554 198
info@ceva.com
www.ceva.com

animal-health-communications@merck.com

www.merck-animal-health.com

merial.com

Tel: +1 919 941 5185
GP.Marketing@zoetis.com
www.zoetis.com

Pharmaceuticals
Vaccines
Equipment: Vaccination
and Medical)
Feed: Additives

Feed: Safety Products
Feed: Additives
Feed
Cleaning/Disinfectants
Pharmaceuticals

Pharmaceuticals
Vaccines
Equipment: vaccination
Medical
Feed additives

Vaccines
Biodevices
Feed Additives
Diagnostics

Breeding & Genetics
Aviagen

Tel: +1 256 890 3800
Fax: +1 256 890 3919
info@aviagen.com
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Breeding
Genetics

Cobb

Areas:

Cobb broiler breeding stock has the sustained advantage of the most efficient feed
conversion and highest potential for profitability for the company’s global customers.

Grimaud Frères Sélection

Areas:

Grimaud Frères are a multi-species selection
and breeding operator in the service of the
watefowls and festive poultry field.

Hubbard

Areas:

Hubbard provides solutions that focus on the
economic performance, health and wellbeing of breeding stock. Hubbard specializes
in state-of-the-art selection programs to improve the performance of their pure lines.

Hy-Line

Areas:

Hy-Line International is a world leader in poultry layer genetics with a rich history of innovation. Hy-Line was the first poultry breeding
company to apply the principles of hybridization to commercial layerbreeding.

Novogen

Areas:

NOVOGEN offers a new alternative giving the
egg producers more choice and possibilities
to fit their specific market requirements.

Areas:

CID LINES offers VIROCID, the most powerful disinfectant, which is part of a hygiene
program for poultry, written by hygiene specialists. VIROCID has a proven record in preventing and fighting disease outbreaks for
many years.

Tel: +1 479 524 3166
Fax: +1 479 524 3043
info@cobb-vantress.com

Tel: +33 (0)2 41 70 36 90
Fax: +33 (0)2 41 70 31 67
grimaudfreres@grimaudfreres.com
www.grimaudfreres.com

Tel: +33 296 79 63 70
Fax: +33 296 74 04 71

Breeding
Genetics

Breeding
Genetics

Breeding
Genetics

contact.emea@hubbardbreeders.com

www.hubbardbreeders.com

Tel: +1 515 225 6030
Fax: +1 515 225 6030
info@hyline.com
www.hyline.com

Tel: +33 296 58 12 60
Fax: +33 296 58 12 61
contact.novogen@novogen-layers
www.novogen-layers.com

Breeding
Genetics

Breeding
Genetics

Biosecurity & Hygiene
CID LINES

Tel: +32 5721 7877
Fax: +32 5721 7879
info@cidlines.com
www.cidlines.com

Biosecurity
Cleaning
Feed: Additives
Health and Safety
Pest Control
Welfare
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Feeding & Nutrition

AB Vista

Areas:

AB Vista is an integrated international supplier of new generation micro-ingredients for
animal feeds providing visionary solutions for
your agribusiness.

Biomin

Areas:

office@biomin.net

Feed
Feed: Additives
Feed: Nutrition

BIOMIN offers sustainable animal nutrition
products such as quality feed additives and
premixes, which include solutions for mycotoxin risk management, a groundbreaking
natural growth promoting concept as well as
other specific solutions.

Kerry

Areas:

Kerry Ingredients & Flavours is a leader in developing, manufacturing and delivering technology- based ingredients and integrated
solutions. Our products are designed specifically to optimize the nutritional value and
maximize the energy of feed ingredients in
poultry diets.

Novus International

Areas:

Novus International is a global leader of
animal health and nutrition programs for the
poultry, pork, beef, dairy aquaculture and
companion animal industries.

Big Dutchman

Areas:

The poultry equipment supplier for layer
management, breeder management, poultry
growing and poultry climate control.

Termotecnica Pericoli

Areas:

A global market leader specializing in climate
technology since 1967 in design, manufacture and distribution of efficient/quality heating, cooling and ventilation equipment and
systems for the poultry industry with a full
range of products to meet all specification
and applications.

Tel: +44 (0) 1672 517650
Fax: +44 (0) 1672 517660
info@abvista.com
www.abvista.com

Tel: +43 2782 803 0
Fax: +43 2782 803 30

Tel: +31 36 523 3100
Fax: +31 36 523 3110
clive.girdler@kerry.com
www.kerry.com/animalnutrition

Tel: +1 314 576 8886
Fax: +1 314 576 2148
contact@novusint.com
www.novusint.com

Feed
Feed: Additives
Feed: Nutrition

Feed
Feed: Additives
Feed: Safety

Feed
Feed: Additives
Feed: Nutrition

Housing & Equipment

Tel: +49 4447 801 0
Fax: +49 4447 801 237
big@bigdutchman.de
www.bigdutchman.com

Tel: +39 0182 589006
Fax: +39 0182 589005
termotecnica@pericoli.com
www.pericoli.com
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Equipment: Breeding
Equipment: Drinking
Equipment: Egg
Equipment: Feeding
Equipment: Weighing

Climate Control
Climate Management
Heating, Cooling and
Ventilation

Vencomatic

Areas:

Vencomatic is a global supplier of innovative
and welfare friendly housing solutions for the
poultry sector. The flexible and turn key solutions of Vencomatic offer large possibilities for
a wide range of poultry production concepts.

Orka Food Technology

Areas:

EggTester.com (officially known as “Orka
Food Technology”) is a leading worldwide
manufacturer of egg-quality testing equipment to be used extensively in QC laboratories operated by egg producers, packers,
universities, regulatory authorities, and pr
mary breeders.

Pas Reform

Areas:

Pas Reform is an international company,
which has specialized in the development of
innovative hatchery technologies for the
poultry sector since 1919. Products and Services: Incubators, Hatchery Automation Systems, Hatchery Climate Control Systems and
Hatchery Management Training.

Petersime

Areas:

Petersime is a world leader in the development of incubators. hatchery equipment and
turnkey hatcheries.

Tel: +31 (0) 497 517380
Fax: +31 (0) 497 517364
info@vencomatic.com
www.vencomatic.com

Equipment: Breeding
Equipment: Drinking
Equipment: Egg
handling and grading
Equipment: Nesting

Incubation & Hatching

Tel: +852 8120 9245
Fax: +852 2802 7112
info@orkatech.com
www.eggtester.com

Tel: +31 314 659 111
Fax: +31 314 652 572
info@pasreform.com
www.pasreform.com

Tel: +32 9 388 96 11
Fax: +32 9 388 84 58
info@petersime.com
www.petersime.com

Equipment: Egg
Equipment: Hatching
Equipment: Incubation

Equipment: Incubation
Equipment: Egg
Equipment: Environment
Equipment: Hatching
Waste Handling

Equipment: Hatching
Equipment: Incubation
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Come and Browse
our Range of
Agricultural books.

5mBooks.com is the Ecommerce store for 5m Publishing. Our
books deal with a range of subjects in the agricultural industry.

PIG
POULTRY
RUMINANTS
GENER AL FARMING
CROP & BIOENERGY
DAIRY & MEAT
A QUACULTURE
SMALLHOLDING
SCIENCE & MEDICAL
For orders, visit www.5mbooks.com
or call +44 (0) 114 246 4799

Prices exclude postage & packing, please contact us for details.

@5mpublishing
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