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Maximun purity (99% Yeast derivate)
Optimum particle size
MOS + Beta Glucan + Diatary Nucleotide
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7-Recombinant Vaccines

8-Viral vector vaccines

9-Herpes Virus of Turkey
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*leciate numibers 23, 24, 31 and 32 are Mycoplasma symoviae (MS) see Table 2
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Comparison of Feedlot Performance and Carcass Yields of Native Calves-

xHolstein and Native Calvesx Simmental Crossbreds
By: Azadeh Mirshamsollahi, Alireza Talebian Masoudi and Ramazan Ali Azizi

Introduction and objective:

The Markazi province is considered as
one of the important centers of calf fatten-
ing in the country. This province has more
than 4.4% of the total cattle and calf pop-
ulation of Iran with 370,000 head of cows
and calves, including purebred, hybrid and
native. It ranks twelfth among the provinc-
es of the country. In addition, this province,
with the production of 15,000 tons of beef
and veal, accounts for about 3.3% of the
production of beef and veal meat in the
country. In recent years, there has been a
lot of interest from the Livestock breeders
of the province for the fattening of Sim-
mental calves, due to their calmness and
better meat production efficiency, as well
as their adaptability to the weather condi-
tions of this province. This issue caused
the desire and request of the province's
livestock improvement deputy to imple-
ment a project in order to determine the
productivity and fattening characteristics
of'this breed in a scientific and documented
manner. Since no research has been done
in the province to compare the growth and
feedlot performance of crossbred Holstein
and Simmental calves and there is little in-
formation about carcass characteristics and
suitable slaughter weights of cattle breeds
in the province, calf breeders do not have
detailed information about productivity,
feed consumption, growth traits and car-
cass quality of calves of different breeds.
So, this study was conducted to compare
of fattening and carcasses characteristics
of Simmental and Holstein crosses male
calves in one of the fattening units of the
Markazi Province that had the necessary
conditions and facilities for the implemen-
tation of the project (having a scale and a
suitable and sufficient place).

Material and Methods:

60 male calves with an average weight of
150 to 200 kg were divided into two groups

(treatment). In one group, 30 Holstein
crossbred calves and in the other group, 30
Simmental crossbred calves were placed.
So that there was the least difference of
weight and body condition between the
two groups. Therefore, balanced and op-
timal diets were adjusted for each group,
based on the nutritional needs of the calves
(according to the weight of the calves) and
according to the appropriate and available
nutrients in the unit based on the nutritional
requirements presented in the NRC tables
of beef cattle (2016). Balanced diets were
given to the calves based on Total Mixed
Ration and after a 14-day feeding adapta-
tion period. The average consumption of
fodder and concentrate was adjusted to
40 to 60 in the whole period. During the
fattening period, daily feed was provided
to the calves in three times and until the
appetite. During the fattening period, the
feed was given to the calves three times
a day and to extent of appetite. Daily feed
intake was recorded. Calves were weighed
monthly after 12 hours of food deprivation
and before morning feeding, and then the
feed conversion ratios of the animals in
each group were calculated. The fattening
period continued until the calves reached
the appropriate weight. At the end of the
fattening period, 5 calves in each group
were weighed and slaughtered after 12
hours of food deprivation and were mea-
sured the carcass weight and yield and fat
thickness on the ribs of 12. Comparisons
between two groups of calves in different
weight groups were performed by indepen-
dent t-test using SPSS statistical software.

Results:

The results showed that the total weight
gain of calves in the fattening period was
360 and 336 kg for Simmental and Hol-
stein hybrids, respectively; which showed
a higher weight gain (24 kg) in treatment
one (P =0.03). So that the average month-
ly and daily weight gain of Simmental and
Holstein hybrid calves in a breeding period
was (40 and 37.30) and (1.33 and 1.24) kg
per month, respectively (P =0.032). The
average daily dry matter intake during the
fattening period for Simmental and Hol-
stein hybrid calves was 8.05 and 8.28 kg,
respectively, but the difference was not
significant. The mean feed conversion ratio
for the whole fattening period of treatments
was 6.05 and 6.67, respectively, which
was significantly different between the two
treatments (P =0.04). The mean carcass
yield of Simmental and Holstein hybrid
calves at the end of 9 months of fattening
was 55.45 and 52.27% and the difference
between the two treatments was significant
(P =0.01). The thickness of dorsal fat be-
tween ribs 12 and 13 in treatments one and
two were 6.05 and 6.75 mm, respectively,
and the thickness of straight muscle in the
range of 12 and 13 ribs was 53.62 and 51.4
mm, respectively (P =0.035).

Conclusion:

The results showed that Simmental hy-
brid calves have better efficiency in terms
of growth, food yield and carcass and meat
characteristics than Holstein hybrid calves.
Therefore, for the economic production of
meat and the supply of the country's red
meat from the domestic sources, suggested
that, if possible, some of the country's feed-
lot farm proceed to breed this high yielding
breed.

Keywords: Crossbred calves, Fattening,
Holstein, Simmental, Yield.

Fatty liver disease in
dairy cattle

Translated by Dr. Youssef Naderi

Cows that are in good physical condi-
tion during calving and are in negative
energy balance mobilize fat reserves as
an energy source. As the blood glucose
level decreases, the concentration of
oxaloacetate in the liver also decreases,
which slows down the Krebs cycle and
Acetyl CoA cannot be converted into en-
ergy. Therefore, volatile free fatty acids
(FFA) accumulate in the liver. If the lack
of energy and subsequent mobilization
of body reserves is severe, the acids (Free
Fatty Acids) in the blood circulation are
deposited in the liver and to a lesser ex-
tent in other tissues. If the accumulation
of fatty acids in the liver is very high, it
can cause liver failure. Cows whose liver
fat content is more than 20% are signifi-
cantly affected by fatty liver disease.

Clinical signs:

The clinical symptoms of cows suffer-
ing from fatty liver disease are excessive
obesity at the time of delivery. Such
a situation is associated with a severe
lack of energy and a severe loss of body
weight (often more than one kilogram
per day). Symptoms of liver failure can
be difficult to recognize, but these com-
plications cause many problems during
childbirth (such as milk fever, mastitis,
uterine infection, etc.). This complica-
tion reduces the response to drug treat-
ments and slows down the process of
clinical improvement.

S important success factors in cattle farming

Translated by Dr. Mohammad Nazarzadeh

1- Dedicated nutritional plan-

cess should be designed to accu-

vide the best and most expensive

uation by looking at the animal 5-

Economic and executive

ning and efforts to implement it
accurately

Cow nutrition, as one of the
most important parameters, may
have the greatest effect on herd
production and health. We can
have a precise nutritional program
(rationing) for the herd is the first
step in this process. After that, we
should be able to implement this
program. The successful imple-
mentation of the nutrition program
in the monitoring group is this
process. In many farms that have
been able to achieve desirable
production results, determining
the exact needs of livestock based
on herd production capacities and
the ability of cows, as well as herd
management capacities, has been
the priority of managers. This
requires the use of experts and
precise tools and modern science.
After that, an implementation pro-

rately provide the cow's need for
nutrition.

2- Using technology and auto-
mation

One of the big problems of cat-
tle units is the lack of technology.
We have not been able to properly
use the technology and the result-
ing analyzes in animal husbandry.
Vacancy of these facilities can be
seen in various matters of cattle
breeding. As far as weighing the
feed, there are many shortages.

3- Paying special attention to
cow welfare management

Providing comfort is one of
the priorities of cattle breeding.
In many farms, abundant results
have been seen only with regard
to animal comfort, and we have
witnessed many effects on the in-
crease of herd income. If you pro-

feed possible for livestock and
ultimately fail to provide suitable
conditions for livestock, you will
definitely not receive a positive
response. Controlling the stand
temperature is an essential re-
quirement across the country. The
fact that you can easily identify in-
dicators related to heat stress such
as THI and take countermeasures
can prevent losses. Livestock bed-
ding is important in different peri-
ods of rearing and should be paid
attention to, but many units ignore
the problems caused by bedding
problems in order to save on hu-
man resources.

4- Accurate and permanent
monitoring of herd health and
milk quality

One of the problems of herds
is specialized human resources.
A person who can check the sit-

and its behavior. But nowadays
it is not possible to rely only on
human power. It is very import-
ant that you can have an in-depth
look at the state of the herd dai-
ly and make the right decisions
by analyzing the resulting data.
Technology has made this possi-
ble. Daily monitoring, or perhaps
it is better to say live stock, is a
requirement for raising dairy cows
today. By implementing all the
programs such as animal feeding
and comfort, you should finally
measure the results of your work
in the permanent milk gauge,
the internal state of the cow and
its behavior. It needs looking. In
herd management, we often only
have to look to be able to make the
right decisions. But it is necessary
to see accurately and completely,
to use tools.

management of the herd

We can clearly say that one of
the basic problems that animal
husbandry and cattle breeding
suffers from is the lack of knowl-
edge of breeders in the field of
economic herd management. The
economic management of the
herd requires training and ability
to analyze related issues, which
many farms lack. In many large
farms that have realized the need
to use this expertise, the smallest
issues related to herd costs are in-
vestigated and a detailed plan is
taken in relation to it. It has been
observed that many cattle farmers
have not done anything to save
money and after time has passed,
they have received serious dam-
age from this area or vice versa.
The executive management of
the herd should also be managed
based on economic priorities.
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Everything we need to know about
preparing a quality feed (part 2)

Translated by Dr. Farhad Vafaei

The second part of the article deals
with the problem of pellet quality
and its important role in improving
digestion, absorption and efficiency
of bird breeding, and in this regard,
the important and extensive effects
of different stages of cooking and the
quality of cooking in breeding. We
will mention The time and tempera-
ture of the conditioner as one of the
important factors of pellet quality are
further investigated in this article and
how different temperatures, steam
and different durations of condition-
ing interact on the quality variables
of pellet production, real amino acid
digestibility and recovery of enzymes
and additives. The added biologicals
are evaluated with a mixer.

Today, a large part of the industri-
al broiler farming around the world
relies on pellet feed, which reduc-
es feed wastage, primary energy
consumption, selective feeding and
pathogen load of the feed. Due to the
increase in food safety regulations
and the desire to reduce pathogenic
factors and improve pellet quality,
precooking temperature and time
have been increasingly used in feed
production, which (high condition-
er temperature and long precooking
time) It can compromise the avail-
ability of nutrients by chemically af-
fecting the feed.

Many researches in the past have
shown that the use of temperatures
above 85 °C significantly reduces
the digestibility of methionine, iso-
leucine, leucine, valine and lysine in
poultry feed. It has also been shown
that long-term high-heat conditioning
of poultry feed (85°C for 3 minutes)
reduces intestinal nutrient digestibili-
ty of broilers when fed over a 35-day
period .

Vitamins are also susceptible to
loss of nutritional value due to heat.
For example, in the preparation of
commercial fish food, the feeds that

were placed at 68 °C for 10 seconds
have been faced with a 50% decrease
in the amounts of vitamins K and C .
One of the advantages of increasing
the optimal temperature of the condi-
tioner can be the improvement of pel-
let quality, which in turn can improve
the bird's performance. It has been
well reported that having an optimal
pellet/mesh ratio improves broiler
performance .

Increasing the temperature of the
conditioner steam leads to the addi-
tion of more moisture and heat to the
mesh feed and can improve the qual-
ity of the pellet through the gelatini-
zation of starch and the gelatinization
of proteins. Also, by increasing the
ventilation time from 30 to 60 sec-
onds, the pellet quality increases by
8% . The pre-cooking temperature
significantly affects the performance
and shelf life of the added enzymes,
and the enzymes that are exposed
to high conditioning temperatures
are prone to denature and can even
reduce the performance of the bird.
For example, research has shown
that fungal phytases decrease their
activity at temperatures over 70°C,
but in diets containing bacterial
phytases (obtained from Escherichia
coli, Pechia pastoris, etc.) ) shows
that increasing the ventilation tem-
perature from 82°C to 93°C leads to
a decrease in phytase recovery and,
as a result, a decrease in feed con-
sumption and live weight . Therefore,
it seems that a strategic and import-
ant point in adjusting the feed pro-
duction technique is to consider the
method and instructions in which all
the points including the optimal ap-
plication of the conditions in order to
preserve and recover the enzyme and
reduce the loss of nutrients with The
value of the ration has received suf-
ficient attention and includes all the
subtleties of designing the optimal
feed production technique.

Salt, how much, why?

Comparison of Production Performance, Carcass and Egg Characteristics,
Egg Production and Hatching Characteristics of Three white, Gray and Brown
Varieties of Japanese Quails

By: Leila Taherimoghadam, Bahram Shohreh, Hamid Deldar and Soheil Yousefi

Introduction and Objective:

Due to increasing in demand for quail products, includ-
ing eggs and meat, and the cost-effectiveness of produc-
ing this product, quail breeding has found a special place
in the poultry industry. Japanese quail is a diverse type of
poultry that has unique characteristics such as delicious
and nutritious meat and high egg production. In fact, high
activity and movement in quails increases the storage of
glycogen in their muscle tissues, which makes the meat
of this bird very delicious, like that of hunting birds. The
value of protein in the meat of this bird is 24.91%, while
the rare amino acids that are not found in other proteins
are abundantly found in the meat of this bird. The effi-
ciency of converting feed into meat production of Jap-
anese quail can play an essential role in the economy of
raising this bird. Among the populations related to the
Japanese race, the brown, white and gray populations are
more widespread. However, there is not much document-
ed information about the economic and functional char-
acteristics of these and other Japanese quail populations
in the country. This research was conducted in order to
compare production performance, carcass characteristics,
and egg laying characteristics and hatching percentage of
three varieties of white, gray and brown Japanese quail.

Material and Methods:

This experiment was conducted with 3 treatments and
4 replicates and a total of 360 Japanese quail up to 42
days of age, with the same rearing conditions and diet in
a completely randomized design. During the experiment
performance parameters were recorded. Experimental
treatments include white population of Japanese quail,
brown population of Japanese quail and gray population
of Japanese quail. At the end of the test period (42 days),
3 quail that were close to the average weight of the flock
were selected from each repetition. After slaughtering, the
characteristics of the carcass (carcass, breast and thigh)
were measured. Then, after the start of laying, 144 Japa-
nese quails (with the ratio of 3 to 1 female to male) were
reared in cages to measure the egg characteristics, and the
hatchability percentage. After the birds reached the lay-
ing age, 3 eggs were selected from each experimental unit
and the quality characteristics of the eggs such as average
egg weight, egg mass, specific gravity, Haw unit and egg
shell thickness were measured. Also, to measure and cal-
culate the percentage of hatching, 24 eggs were selected
from each replication, and then the eggs with unfavorable
appearance characteristics such as (bad shape, calcium
shell, too big and too small eggs, green shell, etc.) were
removed, then they were disinfected with formaldehyde

gas, and then they were transferred to special combs for
eggs. The quail eggs were transferred into the incubator.
After transferring the eggs to the incubator, on the 14th
day of incubation, the eggs were transferred from the
setter to the hatcher, and on the 17th and 18th days of
incubation, the newly hatched chicks were removed and
the percentage of chicks hatched of each treatment was
calculated.

Results:

The results of the experiment showed that the experi-
mental treatments had no significant effect on the amount
of feed consumption and feed conversion ratio in dif-
ferent periods, but had a significant effect on the daily
weight gain in the final periods and the entire breeding
period (p<0.05), so that white quail had the highest av-
erage weight gain. Also, the results showed that the ex-
perimental treatments were significant on the efficiency
of carcass percentage in different varieties, so that the
white strain has the highest carcass percentage (p<0.05),
but different strains had a significant effect on other char-
acteristics. There were no carcasses. The results showed
that there was a significant difference between different
varieties of Japanese quail on white height, shell weight,
haw unit and mass weight in weeks 16 to 17 (p<0.05). So
that the highest amount of Haw unit and white height is
related to the brown strain and the lowest is related to the
gray strain, the white variety had a higher mass weight
than other varieties, and also the highest amount of shell
weight is related to the gray variety and the lowest It is
related to brown treatment. On the other hand, there was
no significant difference in the percentage of hatchlings
between different Japanese quail populations.

Conclusion:

The results of the present experiment showed that there
was a significant difference between different varieties of
Japanese quail in different traits, so that the white variety
of Japanese quail has the highest weight gain and also
has a better carcass percentage than the gray and brown
varieties. On the other hand, the white variety of Japanese
quail showed the highest quality in egg quality, including
egg unit and mass weight. Therefore, it can be conclud-
ed that in this experiment, the white variety of Japanese
quail showed better and more suitable conditions than the
brown and gray varieties of Japanese quail in terms of
growth performance and egg quality traits.

Keywords: Hatchability, Japanese quail, laying charac-
teristics, production performance

Review of toxicology and dangers of some poisons on
waterfowl and other farm-raised birds

Salt or sodium chloride is a chemical com-
pound consisting of two elements sodium and
chlorine. Salt is obtained both by mining and
by evaporating sea salt water. Sodium is a soft,
waxy, silvery white element with alkaline and
metallic properties. Sodium is a very active el-
ement and therefore it is found in nature only
in combination with other elements. Sodium is
extracted through the electrolysis of molten salt
on a commercial scale. At room temperature,
chlorine is a gaseous element that is found as
a poisonous gas with a yellowish-green color
and a pungent smell. Due to its high activity,
it quickly combines with most metals and pro-
duces salt compounds. Chlorine is obtained by
electrolysis of sea water or any other salty wa-
ter in which sodium chloride is dissolved.

It is not so easy to justify the fact that animals
need more sodium in conditions of heat stress,
and it is simplistic to consider only sweating
and excretion of sodium as the reason for this.
Humans and animals respond to environmental
stress by releasing the hormone adrenocorti-
cotropin (ACTH) from the anterior pituitary
gland. Adrenocorticotropin also causes the
release of aldosterone and corticosterone by

affecting the adrenal cortex or the cortical part
of the adrenal gland. Aldosterone is the main
hormone that controls sodium balance by reab-
sorbing sodium in the kidney and modulating
its secretion in the urine. Corticosterone also
raises blood glucose and increases the metab-
olism of carbohydrates for energy. Also, these
two hormones directly affect the brain through
a neuropeptide called angiotensin II. Angio-
tensin is two powerful stimulants for thirst
and sodium appetite. Therefore, the increase
in the body's need for sodium in the state of
heat stress is closely related to a series of ner-
vous and hormonal factors, and the excretion
of sodium through sweating is only one of the
manifestations of this complex process and its
apparent result.

Therefore, it can be concluded that although
the amount of salt and water in the diet is con-
sidered less important, the importance of pro-
viding sodium and chlorine in the diet and the
role of food salt in feeding livestock and poul-
try is so great that it can be safely said that the
favorable effect of all nutrients in the diet de-
pends on the amount of salt.

Translated by Dr. Amir Abbas Darestani

There are approximately 30 orders of birds
in the class Aves, with approximately 2,000
genera and 10,000 species. Obviously, such a
large group of animals have a bewildering ar-
ray of physiological adaptations, behaviors,
and unique ecological niches that make them
susceptible to potential poisoning from nu-
merous natural and synthetic toxins in their
environment. There is a large amount of toxi-
cological information specific to birds, because
they occupy a prominent place in natural and
altered ecosystems as research animals, as food
sources, and as pets. . Considering the scope of
the issue, diagnosis of toxicity in bird disease
is sometimes a clinical challenge. The diagno-
sis is based primarily on history and clinical
symptoms, as specific tests are not available
for most toxins. Most individuals are unaware
of potentially toxic substances, and obtaining a
thorough history may be difficult. Birds easily
chew or swallow foreign material. Birds may
be exposed to toxins through various sources in
their everyday environment. Poisoning may oc-
cur through inhalation or oral or skin exposure.

Veterinarians diagnose and treat these toxic-

ities in an effort to correct each patient's dis-
ease. Diagnosis of toxicity in sick birds is more
important because it is related to the sick envi-
ronment, including the health of other animals,
humans and the ecosystem. While some tox-
icities, such as lead and zinc toxicity, are well
documented in bird species, others are limited
to anecdotal reports from other species. Water-
fowl populations may act as sentinel species for
natural and anthropogenic toxicological prob-
lems in the environment. Unfortunately, many
toxins cause nonspecific clinical signs, acute
mortality, and or no pathological changes, mak-
ing toxicological investigations very difficult.
Due to the unique physiology of birds, most
poisonings are life-threatening and require
quick and informed action. It is often difficult
to determine which specific toxin or how much
toxin a bird has been exposed to it. Therefore,
the most important action is to treat the bird,
not the poison. The purpose of this article is to
provide an overview of the toxicology and risks
of some important toxins in poultry, waterfowl
and other farm-raised birds, and wild birds.
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A review of highly pathogenic avian influenza (HPAI)

Dr. Amir Abbas Darestani

Reducing the risk of HPAI
transmission

As of January 2022, high-
ly pathogenic avian influenza
(HPAI) has spread across North
America, affecting both wild
birds and poultry flocks. As of
May 2024, more than 92 million
cases of HPAI in poultry and
nearly 10,000 cases in wild birds
have been reported in the United
States, with the virus confirmed

in all states except Hawaii. This
outbreak has also resulted in
cases in mammals, including
humans. Recently, transmission
from infected poultry to other
animals (such as goats, cows and
cats) and to humans who are in
direct contact with these animals
has been reported. However,
symptoms in infected humans
have been mild and self-limit-
ing. It is very important to un-

derstand the nature of the virus
and implement preventive mea-
sures to fight its spread

HPALI key facts

*HPALI is an influenza A virus
that is classified based on the
types of surface proteins.

*The current outbreak includes
the HSN1 strain with 5 HA pro-
teins and 1 NA protein.

*This virus is very transmissi-
ble and durable in the environ-

ment and survives for a long
time in water and feces.

*Birds, especially waterfowl,
are the main carriers of HPAI,
which have minimal clinical
symptoms.

*HPALI causes severe disease in
infected birds with high mortal-
ity rate.

|

Vaccination against influenza HIN2

Challenges and reasons for failure in vaccination
By: Seyed Mani Mehrania, Ali Salvati & Jamshid Razmyar

HO9N2 is one of the strains

of virus 1A (AIV) which is
classified in the genus alpha
influenzavirus of the Orto-
mycorviridae family. This
virus, similar to other mem-
bers of the al-pha influenza
virus genus, is considered a
serious threat to the poultry
industry and public health,
so that every year it causes
significant economic losses
to the poultry industry, and
by 2021, more than 100 cases
of human infection with this
strain have been reported. .
The HON2 strain is known as
a low virulence virus and is
endemic in many Asian and
Middle Eastern countries, in-
cluding Iran. Due to the circu-
lation of HON2 along with HS
and H7 strains (high virulence
strains, HPAI) as well as the
ability of direct transmission
from birds to humans, this
strain has a high potential to
cause human pandemics and
has caused many concerns in
this field.

Infection caused by HON2

usually does not cause specif-
ic symptoms in birds on its
own, and its symptoms main-
ly include mild respiratory
tract infections. In general,
the mortality caused by HON2
infection in industrial poul-
try is very small. Although
HON2 is considered to be a
low virulence virus, it can be
dangerous when coinciding
with other pathogens (espe-
cially secondary bacterial in-
fections) and lead to a severe
reduction in production in a
breeding unit.

The HON2 virus was report-
ed in Iran for the first time
in 1998 by the researchers
of the University of Tehran,
and since then, there have
been several outbreaks of
the disease with low severi-
ty in Iran's poultry industry,
which has caused this virus
to spread widely among in-
dustrial poultry in the coun-
try. Have circulation To deal
with the threat of this virus in

Iran, since 1998, the national
vaccination program has been
implemented using killed
vaccines containing the entire
mass of the HON2 pathogen.
However, the new isolates
recently found in Iran are in
different clusters than the
original isolate and have little
similarity with past isolates,
including the 1998 isolate.

Studies conducted in Iran
on the frequency of antibod-
ies against HON2 in poultry
industry workers show that
12% of workers in poultry
farms and slaughterhouses
have antibodies against this
virus, which indicates an
increased risk of infection
in people who are in direct
contact with industrial poul-
try. Also, it seems that recent
isolates of HON2 virus in Iran
have acquired the ability to
bind to cell receptors of mam-
mals, including humans, and
today they have the ability to
cause infection in humans.
The emergence of new iso-
lates in Iran and the presence
of molecular markers related
to infectivity in mammals in
these isolates indicate the oc-
currence of numerous chang-
es and mutations in the amino
acid sequence and genome of
H9N2.

Principles of feeding laying hens

Translated by Dr. Youssef Naderi

Diet characteristics for laying
hens are classified according to age
and feed consumption. The peak
energy requirements of laying hens
are around 35 weeks of age, when
the production and output egg mass
are the highest. Since laying hens
precisely adjust their intake ac-
cording to energy requirements,
changing energy requirements are
accommodated by changes in feed
intake. For all diets, keeping the
balance of all nutrients relative to
energy is an important consider-
ation. In general, dietary nutrient
levels decrease with time, with
the notable exception of calcium.
Therefore, protein and amino acids
are expressed as a percentage of
the diet or as a proportion of ener-
gy as the bird progresses through
the laying cycle. In order to have
a good shell quality, it is important
to increase the calcium level of the
diet and vice versa to decrease the
phosphorus level of the diet contin-
uously as the birds get older. There
is little evidence for changes in the
requirements of birds for vitamins
and trace minerals as they age.

Energy and feed consumption:

A feeding program for laying
hens cannot be developed without
considering a breeding program
for pullets. Unfortunately, most
egg producers consider pullets

during laying and independent of
growing pullets. With a feed re-
striction of 60-70%, the cost of
producing a pullet is a clear way
for pullet breeders to reduce costs
and save feed costs. While they
can save a small amount of feed by
eliminating losses or keeping fa-
vorable environmental conditions
such as temperature. If the birds
have an increasing light pattern
they may be well matured as we
can tell from their appearance and
production, although such pullets
are still growing before they reach
their desired condition and weight
as laying hens. As a result, the egg
producer will feed these pullets to
bring their body weight to a normal
state rather than being profitable. If
the producer attempts to store feed,
the birds will be underweight at
peak production, resulting in small-
er eggs and often a lower peak than
the normal peak, or birds producing
relatively faster after peak produc-
tion. cut off.

It is well known that under natu-
ral environmental and management
conditions, feed intake fluctuates
with egg production and bird age,
and this should be considered when
formulating diets. When laying
hens regulate their feed intake ac-
cording to the energy level of the
diet, there is no evidence to suggest
that such precision occurs with oth-
er nutrients. Within a breed, a 15-
gram fluctuation in feed consump-
tion may be seen, which is related
to the maturity stage, egg mass,
body size, and most importantly,
environmental temperature.
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