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SIMULATION OF A BROILER BREEDER FARM

-

CHAPTER 1

GENERAL CONSIDERATIONS

Introduction

A Broiler Breeder Farm is thé first phase of an Integrated
Poultry Complex which can be defined as the conjunction of inter-
related functions that transform resources into a finished product:
the commercially grown and packagéd pou]try.' An Integrated Poultry
Complex is seen as a system of components such as those shown in
Figure 1. The most important parts of a Broiler Breeder Farm are
the birds and the management. The birds have been studied in depth
by specialized companies and the results of such studies are very
“reliable and are available for everyone. On the other hand, manage-
ment is a topic that has many aspects yet to be analyzed.

Broiler Breeder Farm management involves the study of daily
records and the attention to details with a positive reaction to
these in order to control and improve the performance of the farm.
There are so many variables to be eva]uéted regarding the perform-
ance of the farm that the existence of a control device seems essen-
tial as a management tool in order to fulfill its functions.

The management of the Broiler Breeder Farm in Valencia, Venezuela
does not have such a control device. The simulation of a Broiler
Breeder Farm has been chosen as a means to provide values which can

he expected regarding the performance of the farm.



Objective

The objective of this thesis is to produce asimulation of a
Broiler Breeder Farm and to determine if the simulation could be
used as a control device, to investigate its use as a way to measure
the effectiveness of different operational policies and to define
what aspects of the topic under study are most significant to manage-

ment decision making.
Approach

To develop the base for the simulation, a study was performed
in Venezuela in which it was found that a Broiler Breeder Farm
can be treated as a system consisting of a number of interacting
parts (see Figure 2).

The second step in the development of the thesis included
a literature review in order to establish what work has been done
in this area and to explore the different techniques that could be
used to achieve the objective.

There were certain selections to be made in choosing a tech-
nique for the simulation and toward that end, an exp]ora@ion of
three different methods was performed. The three different methods
were:

1) the use of GASP IV as a simulation language;
2) the use of FORTRAN 77 as the programming language to create the
computer program which uses a table-driven algorithm to simulate

the behavior of the farm



3) the use of FORTRAN 77 as the programming language to create a
more complex computer program which is able to consider the farm
as a dynamic system whose variables change with every new flock.

The second method was selected as the one best adapted to the
information available.
The next step was to develop the computer program. It was

run and its results were analyzed in order to prove if the the objec-

tive had been achieved.

The following chapters will provide the description of a Broiler

Breeder Farm as a system, the develcpment of the computer program

as the simulation model, some examples showing the different applica-

tions of the simulation model and the conclusions and recommenda-

tions derived from the research.
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CHAPTER 2
DESCRIPTION OF THE SYSTEM

In order to understand the behavior of a Broiler Breeder Farm
(BBF) a clear view of different aspects which influence the life of
the bird seems indispensable. This chapter presents such a view,
providing a description of a BBF as a system which can be defined
as a set of interacting components which are affected by different
forces and perform a definite task. A Broiler Breeder Farm is an
important part of an Integrated Poultry Complex (IPC).

To better define what a BBF represents, a brief review of the
IPC follows. The first phase of the IPC is the BBF where the fer-
tile eggs are produced. The hatchery is the place where the trans-
formation from fertile eggs to baby chicks takes nlace. The hatch-
ing of chicks can be achieved independently from the hen because
there is no relation between the fertilized ovum and the mother
and the development of the embryo occurs outside the body of the
mother. The fattening farm provides an adequate environment to
assure the complete development of the baby chicks. The processing
plant transforms the Tive fowl into processed poultry. The distribu-
tor is the last phase of the IPC and it is here where the finished

product is shipped to the consumer centers.

The Broiler Breeder Farm as a System

A BBF can be considered a system whose main input is cne-day-
old chicks. Its function is to provide all the necessary conditions

for raising the chicks and achieving an adequate growth of female
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layers. These are hybrid animals whose genetic program is directed
towards tne production of fryers which grow and gain weight rapidly
and efficiently. The adequate growth of the female layers is accom-
plished when they mature at the proper rate without excessive body
weight and produce large quantities of fertile hatching eggs. The
adequate growth of the female layers is affected by factors which
can be classified into two broad categories:

1) factors due to the physiology of the bird itself, and

2) factors determined by management nractices.

Factors Due to the Physiology of the Bird Itself

These factors are those which affect the fertility, or produc-
tiveness, of the pu]]ets]'and cockere]s,2 and are related to the
bird's genetic constitution.

The fertility of the population is subject to the combined proc-
essaes which occur in the reproductive physiology of the male and
female. Some of the factors involved in or affecting tnose processes

are:

Genetic Factors

Different breeds of fowl have specific ages at which they reach
sexual maturity, egg production and semen production. A1l these
characteristics are brought about by the existing genetic differences.
There are, for example, some features of the semen which have high
heritability values, such as motility and concentration of .spermatozoa

and volume of semen.

2
*“See Glossary of Terms



[t has been determined that different breeds show a basic
physiological difference in spermatozoan activity (Wilcox, Shaffner
and Wilson, 1961).

The hereditary characteristics in the bird can be modified by
the environment. Some characteristics are affected by environment
much more than others. For example, the hen may have genes for brown
plumage but the environment will not modify this characteristic.

On the other hand, if the hen carries genes which allow her to lay
200 eggs a year and snhe is not fed properly and given good housing,
these genes affecting egg production may not be expressed.

There have been reported significant breed differences in egg
production as a result of different protein and energy levels in
the diet of the bird (Kondra and Sell, 1966). This implies that
the food intake in the bird is going to be very dependent on the

breed.

Nutritional Requirements

The good nutrition of the bird is always necessary in order
to achieve maximum reproductive performance because each one of the
specific nutrients has an effect on the hatchability of the embryos.
The nutrition of the bird involves many aspects, some of them related
to the feed and others reiated to the bird.

The bird requires a compounded feed which contains a satisfac-
tory variety of raw materials, and in its preparation the aspects
of quality, form and density of the materials should be taken into

account.



How the bird is going to respond to tne nutrients will be influ-
enced by its genetic potential for growth and its need to maintain
an energy equilibrium with its environment.

The bird eats to keep an energy equilibrium. The digestible
energy intake is distributed in three different ways: first, as
the energy stored in the body or products; second, as the heat lost
to the environment and third, as the energy stored in the urine.
Nitrogen metabolism produces the urinary energy as a by-product and
therefore the rates of fat and protein deposition and heat loss are
going to determine the amount of energy and feed to be consumed by
the bird.

If the bird is going to maintain the energy balance in the long-
term, it must adjust its food intake inversely with dietary energy
concentration at lTeast within its capabilities to lay down fat and
disperse heat to the environment.

To control all the aspects involved in the nutrition of the
bird, feeding programs should be followed with their nutrient recom-

mendation already available for some breeds (see Appendix 1).

Light

Light is a very important aspect in the growth of birds, influ-
encing some basic chemical responses. Some of these are: the concen-
tration of amino-acids in the tissues which varies according to dark-
light cycles, sexual maturity which is retarded by a decreasing
length of light, and others.

Light stimulates gonodal activity because its presence activates

the pituitary gland. The pituitary gland releases hormones which
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control the functions connected with sexual development and growth.
Lighting cycles are generaliy controlled according to programs.
A lighting program defines the control of length and frequency of

light application.

Temperature and Altitude

Ambient temperature causes changes in the food intake of the
bird and therefore affects the reproductive performance. If the
levels of essential nutrients of the bird are provided, increased
egg production can be expected by increasing temperature up to 30°C.
In addition, the effect of temperature on reproduction must be borne
in mind when poultry are transported throughout the world.

High altitude also affects some characteristics in animals and
man, some of which are related to fertility. For example, high alti-
tude adversely affects hatchability in birds.

Some breeds of fowl evidence adaptation to nigh altitude but
the worst effects were noted in birds from sea level that were taken

to a high altitude for a short time (Franus, 1967).

Mating Behavior

Birds have complex courtship behaviors which are associated
with mating and when the full expression of that behavior is allowed
the optimal fertility can be reached.

Mating frequency is an inherited characteristic of the fowl
(Wood-Gush and Osborne, 1956; Wood-Gush, 1960) which makes the selec-

tion of the breed very important.
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Factors Determined by Management Practices

Since the farm consists of animals which need to be fed and
taken care of, the human response to those needs is going to deter-
mine how the flock will perform during its growing and production
periods. The human response is manifested in the following manage-

ment practices.

Control of Feeding

An adequate control of feeding is necessary to maintain correct
body weight Tevels. Control of feeding starts when the flock is about
four to six weeks old and it is done based on the following aspects:

a) Nutritional requirements for growth including carbohydrates,

fats, proteins, vitamins, minerals and water. In order to satisfy

those requirements controlled feeding is performed using different
types of feed during the 1ife of the flock. There are three commonly-
used types of feed: starter feed, developer feed and breeder feed.
The optimal composition of each type of feed depends on the particular
breed (see Appendix 1).

b) Season of flock hatching and site of proposed growth. This

aspect is related to the influence 1ight has on the bird.

If the flock was hatched between April and September, north
of the equator, it has decreasing natural light days during part
of its growing period. Therefore its development is retarded. To
compensate in the bird's growth, more body weight is required.

c) Breed of the flock. Companies specializing in each breed

have developed guides to the amount of feed consumption and other
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aspects related to the performance of the bird. The breed of the

flock is a very important factor indetermining its growth.

d) Feeding Program. This point refers to how the flock will

be fed. There are several feeding programs but the most common are:
(1) Limited every day. Under *his program, the bird is fed daily
with an amount of feed defined by the average flock body weight.

(2) Skip two days per week. Under this program, the bird is fed

only five days per week and the feed consumption is determined by

the average flock body weight, and (3) Skip a day. Under this program
the bird is fed every other day and its feed consumption determined
using the average flock body weight. Some of the feeding programs

available for different breeds are presented in Appendix 2.
Body Weight

The feeding programs for each breed give the feed consumption
amount per bird according to the average flock body weight. There-
fore body weight is the key to all feeding programs. In order to
get an average flock body weight it is necessary to obtain sample
weights of the flock and to determine if the flock is growing uni-
formly. For practical purposes a variation of ten *to fifteen percent
from the average is permissible.

There are some aspects which should be considered to obtain
uniform growth of breeder cockerels. Early feed restriction is one
of them. This is used because the cockerels tend to accumulate exces-
sive anounts of body fat. Feed restriction is therefore beneficial
from the standpoint of producing a healthier bird and also in reducing

feed costs. Another aspect is a uniform debeaking (elimination of
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part of the bird's beak) which produces less stress on the birds.

Rapid feed distribution allows the bird to get their equal share
and adeauate feeder space prevents overcrowding of feeders. There-
fore these two aspects are important regarding the uniformity of
the bird's growth. The use of accurate feed scales becomes indis-
\pensab1e to achieve uniform growth of the‘birds.
There are suggested average weekly weight standards established

by each broiler breeder female, some of them are shown in Appendix 2.

Controlled Lighting

The light influences the growth of the bird. Therefore adequate
use of Tight during the Tife of the bird is a very important tool
in poultry management.

There are suggested lighting programs that were developed based
on the following factors: (1) Breed of the chickens, (2) The month
when the flock was hatched, (3) Characteristics of the poultry house
(windowed or windowless), and (4) latitude of the farm.

The lighting program is developed with the main purpose of stimu-
lating the reproductive organs of the cockerels prior to a large
increase in food consumption. Some lighting programs available for

selected broiler breeds are shown in Appendix 3.

Poultry Husbandry

Sound poultry husbandry involves careful control of the follow-
ing elements:
a) Group size. it has been determined that the larger the group

size, the smaller the growth rate (Sainsbury, 1967).
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An economic study should be made to find the group size which
balances the cost of keeping and feeding a large group size with
a small growth rate and the cost of maintaining a smaller group size
but with a larger growth rats.

From a practical point of viaw, the farms already have the poul-
try houses built and therefore the defining factor will be the
required space per bird, which is usually determined for each
broiler breeder.

b) Stocking density. The space required for one-day-old chicks

is one square foot per bird, and it increases as the chick grows.
There are other aspects that affect the space required for the bird
such as the broiler breed and the type of floor in the poultry
house. There are suggested values regarding the required space

per bird. These have been determined to avoid crowding in the
poultry house and to achieve good biological performance. Crowding
produces poor ventilation and increases the chances for disease.

c) Brooding equipment. The equipment which provides optimum

brooding temperature for the chicks is called a brooder and it repre-
sents a very important cost for the farmer.

The brooding temperature is determined according to the age
of the chicks, the broiler breed, the environment where the chicks
are and the stresses under which the chicks 1ive, such as diseases,
poor ventilation, etc.

d) Production system This aspect refers to the kind of floor

to be used in the poultry house. The most common kinds of floor
used are: (1) Litter. This is a very popular method of rearing

birds and consists in covering the floor with a mixture of suitable
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Titter materials. The troubles involved in this method are the
Timited availability of litter materials and the cost of labour
necessary for é]eaning out the poultry houses. (2) Cages. This
consists of using perforated floors and soft plastic vats. It
represents a problem for heavy birds because of the possibility of
bone fragility and leg abnormalities, and (3) Slats. This involves
the use of cushioned slats as a floor. With the use of slats the
required space per bird could be decreased.

Some important aspects of the behavior of chicks regarding the
brooders as well as different production systems are shown in Appen-

dix &.

Sanitation Program

A sound sanitation program involves all environmental measures
taken into account to avoid disease hazards. A sound sanitation
program contains the following measures:

a) Vaccination. A vaccination program should exist in a BBF
and it should be determined by the geographical location of the
farm and the prevalence and severity of the disease.

The majority of the diseases which attack the birds are produced
by viruses which are resistant to drugs and antibiotics. For this
reason, a vaccination program is essential.

The vaccination is the inoculation of a specific biological
substance called an antigen to stimulate immunity against a specific
disease. The antigen usually is part of the live virus against which
a protection is required.

How the birds respond to the vaccination program will depend
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on the age of the flock, parental immunity, nutrition of the birds,

parasitism and sanitation conditions. Vaccination programs need
periodic review and it is important to keep an accurate record of
dates and times of administration, manufacturer, serial number and
expiration date of each vaccine used.

b) Ventilation. Good ventilation is required for the best per-
formance of the chickens. The outside temperature and existing weather
conditions should be taken into account in producing good ventilation.

c) Insect, parasite and rodent control. Internal and external

parasites should be controlled. The poultry house must be free of
rodents and wild birds because they are potential carriers of many
poultry diseases.

d) Visitor and worker control. A1l personnel on the farm should

be disinfected every time they enter the poultry hosue. As much
as possible, visitors should not be admitted. Sometimes they are
the ones who carry the diseases into the farm.

e) Careful, precision debeaking. Debeaking consists in the

elimination of approximately half of the upper part of the beak and
half of the lower part. Debeaking is necessary in order to prevent
feed waste and it helps to reduce picking among the chickens. The
debeaking is done when the bird is six to ten days old, producing
less stress on the bird. This method of debeaking, when done properly,
is permanent. There is special equipment designed for precision
debeaking.

Some vaccination programs and aspects related to the precision

debeaking are shown in Appendices 4 ard 5.
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Stages of a Broiler Breeder Farm

After considering the factors which affect the system repre-
sented by a BBF, the functioning of the system will be described. A
BBF can be divided into three stages: brooding, growing and produc-

tion.

Brooding Stage

During this stage a good environment as well as the necessary
care to raise the one-day-old chicks during the beginning of their
life are provided.

Since the chicks are very young they are unable to maintain
body temperature without the aid of supplemental heat. This implies
that a warm, clean environment is indispensable for an optimal per-
formance of the chicks during the rest of their lives. The use of
brooders provides warmth and the cleaning and sanitation of the farm
are accomplished through effective management practices.

The length of this stage depends on the breed of the chicks.
During this stage the chicks require special feed, commonly called
starter, whose composition assures the good nutrition of the chicks.
Nutrient recommendations regarding the chick starter for selected
broiler breeders are shown in Appendix 1.

There are feeding, vaccination and lighting programs to be fol-
Towed during this stage, some of which are shown in Appendices 2,

5, 3. The feed intake levels of the chicks are determined by the
average flock body weight, and for the purpose of this research the

tabulated values provided by each breed will be used (see Appendix 2).
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In addition to the food care, the provision and sanitation of the
water represent a very important aspect in the sanitary control of
the chickens. The water should be warm and available to the chicks
three hours before feeding.

The mortality rate among the chicks takes its highest value
during the first two weeks of the flock, that is during part of the
brooding stage. These values of mortality rate are so high because
of the adjustment to a new environment that is taking place in the

flock.

Growing Stage

Like the brooding stage, the broiler breeders must have access
to the required conditions conducive to their optimum growth and
development. Those conditions involve an adequate control of feed-
ing, an effective lighting program, and a good supply of water, which
working together help to maintain the broiler breeders at the recom-
mended weekly body weight averages and let them reach their sexual
maturity at the appropriate time which is different for each breed.

Like the brooding stage, the length of the growing stage depends
on the broiler breed and the nutrients required in this stage are
provided through a special feed called developer {(see Appendix 1).
The growth of the broiler breeders is determined following the grow-
ing program already available for some breeds (see Appendix 2).

It should be pointed out that the growth of the broiler breeds
could be predicted using growth equations, some of which relate weight
to food intake (Spillman and Lang, 1924); this type of equation

allows only one food parameter and therefore they are limited to a
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single feeding program. There are equations which relate weight to
timg (Robertson, 1923) and there are other equations which combine
the two mentioned before, that is, weight and cumulative food con-
sumed with body weight and age (Parks, 1970). There are growing pro-
grams which have been developed by specialized companies which show
how the broiler breeders grow under certain circumstances.

There are vaccination, lighting and feeding programs especially
developed for this stage and for each broiler breeder (see Appendices

5, 3, 2).
Production Stage

The function of this stage is to provide the broiler breeders
with adequate conditions in order to obtain an efficient level of
egg production. There are two characteristics of the egg which deter-
mine if the production stage is efficient or not, fertility and hatch-
ability.

A fertile egg is one which, at the time it is laid, has already
started to become a chick. A hatching egg is a fertile egg which
survives the period of incubation and produces a baby chick.

The hatchability of the eggs involves external factors such
as sanitation, disease control, and egg handling practices but it
may be more dependent on what happens after the egg is laid than
upon those external factors.

To satisfy the nutrients required by the flock special feed
called breeder feed is used during this stage (see Appendix 1).

The production of the flock is tabulated for each breed as well
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as the percentage of hatching eggs based on a certain percentage
of total eggs produced (see Appendix 2). The simulation will use
their values to determine the overall performance of the flock.
With the background provided by the description of the system
some facts become evident such as, the existence of many variables
which determine the behavior of the flock, and the difficulty of
controlling each one of them. For example, the amount of feed re-
quired by the flock will depend primarily on the average flock body
weight, which suggests that records should be kept regarding the
weight of the flock in order to have control over that variable.
But at the same time, the average flock body weight will be modified
by other variables such as the amount of light that the flock is
receiving, the feeding program utilized, etc. This situation shows
the need of a control device which could supply values to be used
as guides to determine how the flock is performing by means of com-
parisons. The next chapter will present the simulation of a BBF

as such a control device.
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CHAPTER 3
DESCRIPTICN OF THE SIMULATION

Having described the Broiler Breeder Farm as a system and hav-
ing determined the factors that affect its functioning, the next
step is the model developmant of the system. Such a model should
make it easier to visualize the behavior of the system by showing
its significant elements and its most important interrelationships.
The model is based on the information already available and on some
assumptions concerning different aspects of the system. The model
will permit us to find ways of improving our understanding of the
system.

The present chapter presents a simulation as a mathematical
model which is used to compute the growth and production of a Broiler
Breeder Farm. It provides information which represents how the
male and female population should grow during the first 24 weeks
and how the flock (males and females together) should perform regard-

ing egg production and cther aspects during the last 43 weeks.

Description of the Simulation

Simulation refers to a process in which step-by-step solutions
are found. That is, the condition of the system in time t is calcu-
lated based on the condition of the system in time t - at.

The manager of a Broiler Breeder Farm needs to know the condition

of the farm in order to make decisions. The simulation uses inputs
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such as male and female .breed, number of males and females arriving
at the farm, growing rate of the flock, production rate of the
flock, predicted mortality among the flock, and feeding programs,
to calculate the values which represent the condition of the farm.
Those values represent the outputs of the simulation and some of
these are the number of birds at the end of each week, the recom-
mended body weight of the bird, feed consumption, egg production,
hatching egg production, number of hours of required Tight per day,
etc. A1l these outputs provide the manager with information of
what to expect of the farm and the necessary requirements to be
met by the flock in order to perform as it is predicted. The man-
ager can use those values as guidance in determining the require-
ments of the real flock. The condition of the farm at the end of
week t is calculated based on the condition of the farm at the end
of week t-1 and on the average mortality during week t. As it was
mentioned before, the simulation can be described in terms of its
inputs, the program and its outputs.

The inputs are the elements that enter the system for trans-
formation. The inputs are considered as the data of the system.
The primary sources of data for this simulation were current manuals,
professional journals and data collected at the Broiler breeder
Farm. | |

The inputs can be classified into two categories, parameters
and variables. The parameters are those thch remain constant dur-
ing the simulation and determine the values of the variables. The
variables will be used as bases for the calculation of the outputs

to be generated by the simulation.
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The inputs and outputs are described below by specifying the
names they assume in the simulation, their cefinition, the values
they can take on and any relatad information. There is a glossary
of simulation parameters and variables at the end of the thesis
which provides a definition of cach term and the page where it
is explained.

The parameters of the simulation include the following.

1) Parameters: MBREZD and FBREED |
Definition: male and female breed, respectively.
Values: 1 for Arbor Acres Broiler Breeders

2 for Cobb Broiler Breeders

3 for Pilch Broiler Breeders

4 for Hubbard Broiler Breeders

5 for Shaver Starbro Broiler Breeders.

The selection of the breed depends on various factors, such

as egg production, body size, growth rate, egg quaiity and

the experience of the farmer. The male and female breed parti-

ally define the growth rate, feed amount, light requirements, and
egg production of the flock.

2) Parameters: LOCFA and MOFLHA.

Definition: Tlocation of the farm and month when flock was

hatched; respectively.

Values: for LOCF

1 when the farm is iocated north of the equator

2 when the farm is located south of the eguator.
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for MOFLHA
1 when the flock was hatched in January

2 when the flock was hatched in February

1é when the flock was hatched in December

These two parameters take into account the seasonal effect
of lighting on sexual maturity, and they determine the light-
ing program to be used in the farm.
Parameters: FEEPRM and FEEPRF
Definition: male and female feeding program, respectively.
Values: -for both parameters

1 for "Limited every Day" feeding program

2 for "Skip-A-Day" feeding program

-for FEEPRF

3 for "Skip Two Days per Week" feeding program
These parameters determine how the males and females are fed
during the growing period. It should be noticed that the feed-
ing program followed during the production period is always
"Limited every Day"
Parameter: LATFA
Definition: Latitude where farm is located
Values: O to 45 degrees.
The latitude area where the farm is located together with the
values of LOCFA and MOFLHA define the lighting program to be
followed during the 1ife of the flock (the World Latidudinal
Area Map and some Lighting Program for selected breeds can

be seen in Appendix 3)
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The second category of inputs are the variables whose descrip-

tion follows.

1)

Variables: MARR and FARR

Definition: number of males and females arriving at the farm

Values: they depend on the capacity of the farm and managerial

decisions.

These varjables give the bases for future calculations of the

outputs in the simulation

Variables: AMBWS, AFBWS and AFBWPS

Definition: average male body weight (Kg) each week during the
growing period, average female body weight (Kg) each
week during the growing period and average flock
body weight (Kg) each week during the production
period.

Values: they are provided by the poultry breeding companies

for selected breeds (see Appendix 2).

Purpose: the simulation determines the recommended values of
these variables as one of its outputs, according to
the selected breed, MOFLHA and LOCFA

The variables AMBWS and AFBWPS, computed by subroutine GROWTH,

and AFBWPS, computed by subroutine PRODUC, represent the grow-

ing rate of the flock.

Variables: AFAMS, AFAFS and AFAFPS

Definition: average feed amount (Kg) per 100 males/day during

the growing period, average feed amount (Kg) per

100 females/day during the growing period and
average feed amount (Kg) per 100 birds/day dur-

ing the production period.
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5)

Values: they are provided by the poultry breeding companies
for selected breeds.(see Appendix 2).

Purpose: the simulation will determine the values of these
variables according to the selected breed, MOFLHA,
LOCFA, FEEPRM and FEEPRF.

The variables AFAMS and AFAFS, computed by subroutine GROWTH,

and AFAFPS, computed by subroutine PRODUC, define the feed

intake of the birds.

Variable: AREPRS

Definition: average rate of egg production per female per

day from week 25 to week 67 of the flock's life.

Values: they are provided by poultry breeding companies for

selected breeds.

Purpose: the simulation will use this variable to calculate
the total egg production of the flock according to
the selected breed.

This variable, computed by subroutine PRODUC, determines how

many eggs the female should lay per day assuming that good

poultry husbandry is being practiced.

Variable: ARHEGS

Definition: average rate of hatching eggs/day from week 25

to week 67 of the flock life.

Values: they are provided by poultry breeding companies for

selected breeds

Purpose: the simulation will use this variable to determine
the total number of hatching eggs produced by

the flock.
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This variable, computed by éubroutine PRODUC, provides the
percentage of the total number of eggs produced each day which
will hatch assuming that good poultry husbandry is a fact in
the farm.
Variable: THRLD and AHDL
Definition: total hours of required 1ight per day and the
average length of day for specific lighting
programs.
Values: they are provided by poultry breeding companies for
selected breeds
Purpose: the simulation will choose the recommended 1ighting
program among those available according to the values
of LOCFA, LATFA, and MOFLHA.
Subroutine LIGHT contains all the possible lighting programs
for the selected breed.
Variables: APMMOR and APFMOR
Definition: average percentage of male mortality and average
percentage of female mortality for each week of
the flock's life.

Values: for the first two weeks of the flock Tife:

APMMOR(1) = 5.80 -
APMMOR(2) = 3.30
APFMOR(1) = 2.69
APFMOR(2) = 1.71

for the rest of the flock 1ife the following two
equations are used to generate the values of the

mortality rate:
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APMMOR (AGE) = .2851+.0887*AGE-.0011%(AGE)®
and _4.4998

APFMOR (AGE)=.6007*&
where AGE is the age in weeks of the male and female
population respectively.
Purpose: the simulation will use the values of these variables
to update the number of birds in the farm every week.
The possible values of these variables, computed by functions
APMMOR and APFMOR, show how the mortality rates among males
and females behave in one farm located in. Valencia, Venezuela
and therefore they cannot be generalized for any flock. The
process followed to obtain the equations is explained in
Appendix 6.
The simulation program represents the behavior of the system.
It sets the mode of operation through a set of rules and arranges
the pro;edures, functions and routines to be followed by the computer
in order to generate the desired outcomes. A description of the
ideal outcomes (outputs) of the simulation becomes essential in
order to comprehend the logic of the simulation. This description
follows.
1)  Variable: THRLD and AHDL
Definition: total hours of required light per day (natural
and artificial) and the average number of hours
of daylight for the recommended 1ighting program.
Values: SUBROUTINE LILGHT will determine the recommended values
for THRLD and the value of AHDL according to the

values of LOCFA, LATFA and MOFLHA
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These outputs tell the manager how many hours of daylight the

flock requires each day.
Varijable: AMBW and AFBW
Definition: average male body weight (Kg) each week and average
female body weight (Kg) each week, during the
growing period
Values: Subroutine GROWTH will determine the values for this
variable according to the values of LOCFA, MOFLHA,
FEEPRM and FEEPRF.
Variable: FEMOR
Definition: number of dead females each week
Values: Function APFMOR provides the average percentage of
female mortality per week. The value of FEMOR (t)
is calculated from the number of females at the end
of week t-1 using APFMOR (t)
This variable will show the effect of the female mortality
every week.
Variable: ANFEM
Definition: total number of females in the farm per week
Values: they are generated by updating the number of birds
at week t-1 taking into account the value of FEMOR (t)
Variable: TAFAF
Definition: total amount of feed consumed by females on a
given day (Kg) during the growing period
Values: Subroutine GROWTH provides the recommended values of
AFAF (average feed amount -Kg- per 100 females per

day) for the growing period. The value of TAFAF is
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9)

determined by multiplying AFAF by the total number
of females at the beginning of each week.

Variable: CFEAMF |

Definition: cumulative améuht of feed consumed by females

(Kg) per week during the growing period

Values: this variable accumulates the total amount of feed
consumed by females every week during the growing
period.

Variable: MAMOR

Definition: number of dead males per week.

Values: Function APMMOR provides the average percentage of
male mortality per week. The value of MAMOR (t) is
calculated from the number of males at the end of

week t-1 using APMMOR (t)
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This variable shows the effect of the male mortality every week.

Variable: ANMAL

Definition: total number of males in the farm per week.

Values: they are generated by updating the number of males
at week t-1 taking into account the value of
MAMOR(t). When the value of ANMAL is less than
ten percent of the total number of females in the
farm an order of males is made to assure that the
male population is at least ten percent of the
vféma]e population.

Variable: TAFAM

Definition: total amount of feed consumed by males on a
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12)

Values:

Variable:
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given day (Kg) during the growing period.
Subroutine GROWTH provides the recommended values
of AFAM (average feed amount--Kg--per 100 males
per day) for the growing period. The value of TAFAM
is determied by multiplying AFAM by the total number
of males at the beginning of each week.

CFEAMM

Definition: cumulative amount of feed consumed by males

Values:

Variable:

(Kg) per week during the growing period.
this variable accumulates the total amount of feed
consumed by males every week during the growing
period

AFBWP

Definition: average flock body weight (Kg) per week during

Values:

Variable:

the production period
Subroutine PRODUC determines the values for this
variable accordiong to the values of LOCFA and
MOFLHA.
TAFAFP

Definition: total amount of feed consumed by flock (Kg) on

Values:

a given day during the production period.
Subroutine PRODUC provides the recommended values
of AFAFP (average feed amount--Kg--per 100 females
per day). The value of TAFAFP is determined by
multiplying AFAFP by the total number of birds

(males plus females) at the beginning of each week.
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14)

15)

16)
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Variable: AMEGGD
Definition: average number of egqgs produced per day
Values: Subroutine PRODUC provides the recommended values
of AREPR (average rate of egg production per female
per day). The value of AMEGGD is calculated
multiplying the AREPR by the total number of females
in the farm at the end of each week.
Variable: AMHAEG
Definition: average number of hatching eggs produced per
day.
Values: Subroutine PRODUC provides the recommended values
of ARHEG (average rate of hatchingkeggs per day).
The value of AMHAEG is determined by multiplying
ARHEG by the total number of eggs produced each
day.
Variable: CFEAMP
Definition: cumulative amount of feed consumed by flock--
Kg--per week during the production period
Values: this variable accumulates the total amount of food
consumed by the flock every week during the produc-
tion period.
Variable: CHATEGG
Definition: cumulative number of hatching eggs produced
per week.
Values: this variable accumulates the average number

of hatching eggs produced every week.
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17) Variable: FEPDEG
Definition: cumulative amount of feed consumed by the flock
in production per dozen eggs produced per week
Values: this variable is calculated through a ratio based
on the cumulative amount of feed consumed by the
flock and the cumulative number of eggs produced

per week.

The simulation program was developed to calculate the outputs
just described. The flow diagram of the program is shown in
Figure 3. For a better understanding of the existing relationships
between the main program and subprograms (subroutines and functions)
a Program System Chart is presented in Figure 4.

The program starts reading the inputs which include the initial
conditions for the simulation: age at which the simulation should
start (DAGE) and the values of the cumulative variables up to that
age. Then the program prints those variables. The next step is
the calling of subroutine LIGHT which provides the lighting program
with the average length of day for that specific program. Then
subroutine GROWTH is called providing in that way the necessary
values to calculate the output to be printed during the growing
period for males and females. These values are the average female
body weight (AFBW), average male body weight (AMBW), average feed
amount per 100 females per day (AFAF) and the average feed amount
per 100 males per day (AFAM).

The program then checks to see if the age for the simulation to

start is greater than 25 weeks. If that is so, the program calculates
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all the outputs concerning the production period. Otherwise, the
program calculates all the outputs for the growing period (for males
and females, separately). When the program is simulating the behav-
jor of the system during the first 24 weeks, it starts with the
female population generating the number of dead females, number

of females in the farm, total amount of feed consumed by females

per day, cumulative feed amount consumed by females and then prints
them.

After the program has finished with the female population for
the first 24 weeks it continues to calculate the same variables
already generated for the females, but now for the male population.
There is a check on the number of males in the farm to see if the
males are at least ten percent of the female population. If that
is so, no change is made in any of the variables; otherwise, an
order of males is made in order to have a number of males at least
equivalent to ten percent of the female population. After all the
variables for the male population have been generated, the program
prints them.

When the program is generating the outputs of the production
period, it starts calling the subroutine PRODUC which provides the
average flock body weight (AFBWP), average feed amount per 100 birds
per day (AFAFP), the average rate of egg production per female per
day (AREPR) and the average number of hatching eggs per day (ARHEG).
Then the outputs concerning the production period are calculated
every week, such as the number of dead males and females {MAMOR

and FEMOR), the number of males and females in the farm (ANMAL and
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ANFEM), the total amount of feed consumed by flock (TAFAFP), the
average number of eggs produced per day (AMEGGD), the cumulative
amount of feed consumed by the flock (CFEAMP), the cumulative number
of hatching eggs produced (CHATEGG) and the cumulative feed amount
consumed by the flock in production per dozen eggs produced. Then
the program prints all these values.

During the production period a check on the number of males
is done to see if there is an amount of males equivalent to at least
ten percent of the female population. If that is not so, an order
of males is made.

The listing of the computer program for the simulation is pre-
sented in Appendix 7.

The simulation of the system will provide the necessary outputs
to serve as a control device for the manager of the Broiler Breeder
Farms. Some applications of the simulation program will be provided
in the next chapter where the usefulness of the simulation will

be established.



—

Read the Parameters

1. Male and Female Breed .
(MBREED, FBREED)

2. Location of the Farm

(LOCFA)

Latitude Area (LATFA)

Male and Female Feeding

Programs (FEEPRM, FEEPRF)

5. Number of males and
females arriving at the
farm (MARR, FARR)
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6. Month when flock was hatched

{MOFLHA)

Read and print initial conditions
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1.
2.
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consumed by females
per day (TAFAF)

Accumulate the amount
of feed consumed by

females (CFEAMF)
X

Print ANFEM, FEMOR,
AFBW, TAFAF, CFEAMF,
THRLD, AGE

Repeat
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Rapeat

Fig. 3 (cont.)
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Use Subroutine PROCUC }
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1. Average flock body
weight/week during
oroduction period
(AFBWP)

2. Average fead amount
per 100 birds/day
during production
period (AFAFP)

3. Average rate of egg
production per female
per day (AREPR)

4. Average rate of
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Fig. 3 (cont.)
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print parameters
and initial
conditions for
the siwmulation

Subroutine LIGHT
Subroutine GROWTH

Function APFMOR
Function APMMOR
Subroutine PRODUC

Compute the variables
for the female and
male population
during the growin
period (0-24 week
andprint them

Compute the variables
for the flock (females
and males together)
during the production
period (25-67 week)
and print them

computes total hours of required 1ight per day and average hours of daylight for the lighting program

computes the recommended average body weight, and feed amount per 100 birds per day for females and
males during the growing period

computes the average percentage of female mortality each week during the life of the flock
computes the average percentage of male mortality each week during the life of the flock

computes the recommended average flock body weight, average feed amount per 100 birds per day, average
rate of egg production, and average rate of hatching eggs during the production period

Figure 4. Program System Chart
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CHAPTER 4

EXAMPLES OF THE SIMULATION

The simulation program has been developed as a management too]l
which is able to provide values which can be expected concerning
the performance of the farm. Some of those values are calculated
on a weekly basis like, for example, the recommended average body
weight, the number of dead birds, the cumulative amount of feed
consumed and the total hours of required Tight, while there are
others which are calculated on a daily basis like, for example,
the total amount of feed consumed, the total number of egg produc-

tion, and the total number of hatching egg production. A1l these

values represent very useful information to the management which.

S e
could foresee some problems as consequences of not having the neces-

In order to visualize what the simuiation can do to facilitate
the control of the farm, a brief review of the actual procedure
followed in the farm in Venezuela is described next.

The first steps are common for both the real and the simulated
cases. These .areé the identification of the male and female breeds
in order to determine the recommended growth rates and production
standards already available for those breeds, and to establish the
number of males and females to be raised in the farm. These last
values are already determined to some extent by the capacity of
the farm, which is fixed. In both procedures management plays a
very important role in the choosing of the feeding programs and

the sanitation program to be put into practice.
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In the actual procedure there are forms to be filled by the
worker in charge of each flock. The forms have three sets of values
already printed which are the recommended average body weight of
the bird, the percentage of daily egg pfoduction per female, and
the percentage of daily hatching egg production. Besides the values
described, the forms have to be filled in with the following weekly
values for male and female populations during the g}owing period:
average body weight, number of birds at the end of each week, number
of dead birds, percentage mortality, cumulative percentage mortality,
feed consumed, and cumulative feed consumed. During the production
period the males and females are together and the information required
during the growing period is still recorded plus the following values:
egg production per week, cumulative number of eggs produced, hatching
egg production per week, percentage of daily hatching egg production
and cumulative feed amount per dozen eggs.

There is a considerable amount of work involved in the process
of filling the forms because all the information and calculations
are handled by workers who are in charge of more than one flock.

But what is more important is that those forms are used not only

to keep records of the farm performance but as the only way to con-
trol the flock by comparing the values of the actual farm with those
of older forms.

The first example presents the usefulness of the simulation
when the managehent of the farm is making the decision concerning
the number of birds (males and females) to be raised in the farm

and the feeding and 1ighting programs to be used. For that purpose
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information such as expected egg production, feed to be consumed
by the flock, and expected mortality among the flock, will allow
management to weigh the alternatives and to choose the one that
best fits the conditions avilable in the farm. The simulation
program will provide that information during the flock's life.

The second and third examples show the usefulness of the simu-
lation when the decision concerning the number of birds to be raised
in the farm has been already made and what concerns management is
the expected farm performance from any age of the flock's 1ife on.

The following inputs are used to produce the results of the

simulation for the three examples

INPUTS
Male Breed MBREED = 1 (Arbor Acres)
Female Breed: FBREED = 1 (Arbor Acres)

i
—

Male Feeding Program: FEEPRM (limited every day)

1 (limited every day)

Female Feeding Program: FEEPRF
Location of the farm: LATFA = 18 (degrees)

Month when flock was hatched: MOFLHA = 10 (October)
Number of males arriving at the farm: MARR = 859

Number of females arriving at the farm: FARR = 5480

The first example involves the simulation of the farm from the
first week. The data of growth rate and production measures were
provided by Arbor Acres Farms Inc (see Appendix 2). Subroutine LIGHT
determined the 1ighting program to be used by the farm and the func-
tions APMMOR and APFMOR calculated the average percentage of mor-

tality for the male and female populations.
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The results provided by the simulation are shown in Table 1
for the female populaticn during the growing period, in Table 2 for
the male population during the growing period, and in Table 3 for
the flock (males and females together) during the production period.
These results can be used by the manager, who for example wants to
know beforehand what the requirements are to obtain a good perform-
ance of the farm. These outputs tell the manager the amount of feed
and 1ight that should be available to the flock, the storage space
required for the egg production, the labor that will be necessary
to handle the expected production, etc. This means that the man-
ager will start to raise the flock having a good idea of what to
expect.

The second example shows the results of the simulation when
it starts at the sixteenth week of the flock's life. The manager
would want to do this when, for example, there has been an epidemic
among the flock and a considerable number of males and females have
died, then the manager wants to know the new values that could be
expected regarding the performance of the farm. Additional inputs
were necessary for this example.

ADDITIONAL INPUTS

Number of males at the end of the 15th week: ANMAL(15) = 650

Number of females at the end of the 15th week: ANFEM(15) =4500

Cumulative amount of feed consumed for males up to the 15th

week: CFEAMM (15) = 4560.55 Kgs.

Cumulative amount of feed consumed for females up to the 15th

week: CFEAMF(15) = 30230.38 Kgs.
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The results of the simulation program are shown in Table 4 for
the female population during the growing period, in Table 5 for the
male population during the growing period, and in Table 6 for the
flock during the production period. These results will allow the
manager to update the information he had regarding the performance
of the farm. For example, the amount of feed required by the flock
before the epidemic was larger than the one required now, then these
outputs permit the manager to reduce the amount of feed to be
ordered for the future. The manager will be aware of the new egg
production that should be expected from the farm.

The third example presents how the simulation program works
when the desired age to start it is the 36th week of the flock's
life. This example shows the case when a considerable number of
females have died while the number of males in the farm is greater
than was expected. This implies a variation in the performance of
the farm and the manager needs the new values regarding the new per-
formance of the farm. Additional inputs were necessary for this
example.

ADDITIONAL INPUTS

Number of males at the end of the 35th week: ANMAL(35) = 490

Number of females at the end of the 35th week: ANFEM(35) =3490

Cumulative amount of feed consumed for the flock up to the 35th

week: CHATEG(35) = 150225

Number of eggs produced in the 35th week: AMHAEG(35) = 2020

Total number of birds in production at the end of the 35th week:

ANFLO (35) = 3950
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The results generated by the simulation are shown in Table 7
for the flock during the production period. These results, as those
obtained from the second example, allow the manager to update the
information he had regarding the perfcrmance of the farm. There
are new values of feed required by flock and for the rest of the
variables, of which the manager should be aware.

From the results of the examples it can be seen how the simula-
tion program provides the information needed by the management to
make decisions. The most important feature of the simulation is
that the results are calculated taking into account the mortality
among the flock. It should be pointed out that some of the results
are given on a daily basis in order to facilitate its uses. For
example, the feed amount is expressed in Kilogram per day which gives
the management a valuable tool to know the availability of feed
in the farm during the flock's 1ife and enables it to know if the
flock is overeating or not.

The simulation also controls the number of males and females
in the farm in such a way that when the number of males is less than
ten percent of the number of females an asterisk is shown at the
beginning of the weekly information indicating that an order of males
has been made to balance the Tosses in the male population.

Management plays the most important role in the farm but with
the use of the simulation program, there will be a better tool to

monitor and control the performance of the farm.



Tables 1, 2, 3.

Results of example 1.
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Table 1
Results of the Simulation for the female pcpulation in Example 1.
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Table 2

Results of the Simulation for the male population in Example 1.
T X L T 3 %

THACETBREET = 1

NOMEZ A 0F MALZS ARRIVING 70 PURY = 359
FEEOLING SRUGRAY = L

GI AMOUNT IIROS MORTAUITY AVIIXEI 300y FIT CUMULRTIVE  — REQUIRID ™
{NK) ENO OF WX (AMOUNT) WE IGHT (XG) AMOUNT (KG) FSZ0 AMOUNT(XKG) LIGHT (HR)
1 369 sQ MIN, FULL FO FULL FZE0 NCL

2 782 27 MIN, FULL FD 231.37 NCL

3 778 " MIN, 30,24 be2.13 NOL

N 773 5 MIN, 38.90 716,062 NDL

5 754 5 MIN. 43,67 1020.16  NOL

5 762 6 +929 48,00 1356.14 NDL

7 756 6 1.045 49,15 1700.19 NOL

8 749 4 1.161 50.65 2054, 75 NOL

3 762 7 1.277 52.06 2619.16 NOL

19 734 ] 1.625 53.88 2795.71 NOL

11 726 3 1.533 56,68 3178.49 NOL

12 717 9 " 1.850 56,27 3572.36 NOL

13 703 9 1.789 57.00 3974.35 NOL

16 6§39 9 1,267 58,75 £382,7¢ NOL

15 539 19 2.000 59,42 w7%3.60 NOL

16 579 10 2.122 60,29 5220.62 NOL

.7 569 20 2.240 80.77 56466, 01 NOL

13 659 10 2.359 §2.22 €081,52 NOL _
19 CYN) 13 2,677 62,61 €919.76 Not

20 638 iz Z2.596 £3.28 5562.71 NOL
2L 527 i1 o752 53,30 7e09. 31 NOL

F- 3 513 iz Z.87% £3.35 7356, 39 i3

73 235 12 2,933 84,37 €367.59 i3
7% 535 1 T.13 5G. 75 ITET.73 13

79I TITIU NUMBER OF WALZX (3 LIS THAN TEN DERCENT OF THE TOTRT NUMSER oF
- -~ FTMACES, THEN CERTAIN NUNGER OF FALZY HAS TO 8€ IRCEFED -

T e — e e b - e = ..




Table 3

Results of the Simulation for the flock in Example 1 .

DESTRED AGE FOR UHE SIHULATION = 1§ MWEEX . e

e ¥ L O C K ¥

_FEEDING PROGRAN = 1

AGE AHOUNT ANOUNT RORTALITY AVERAGE Bony FEED PER  CUNULATIVE PROOUCT JOH HATCHING CUPULATIVE LIGHT/ CUMNATIVE

—INKT FERAUE— —RACE —FEH — WAL HETCHT UGy DAY IXGY —FEED TRGF — EGGSZDOY ™ TEGGS/DAY MAVCHINC ECG DAY IHRIT FEED/DOZ-EGG™
25 sTed 5813 26 x': 2.520 750,56 $309.92 239 (] (] 13 38.09
TTRE TTURYISY TSI e T 2.628 “aet.%2 TAe923,36 T T T 98y T 713 49918 13 1578
27 4733 561 26 1" 2.738 084,65 1603%,07 1799 1803 18082 13 10.50
TTROTTTTRIG TS5 T e 12 2.190 T 23063.00 T 25907T ) ’ 29¢00 13 s
29 4605 539 H 11 2.860 29209.26 3373 2067 49749 13 040
] 1113 528 ] 1 2:928 35YICIEY 3729 3207 72190748 [ P33 R ——
n 4637 510 H 14 Z2.980 Nih18.50 Jan9 3349 95641 14 .37
TI2TTTT ALY T USes T T 2a 10 3J.030 WIRB2. 78 T T 3829 3378 119234 1h 10,68
33 4509 498 28 10 3.830 SIN67.118 3763 3348 1420008 14 12.07
IR 8568 T80 T IN 10 3.038 59634 ,62 T 3690 3320 165700 1. 13,66
35 (1131 a70 26 10 3.036 65037.92 3618 310 100074 s 15.12
17 11384 111§ 14} 1n 300 7886550 361N 32513 211 ELS 1§ 16368
” (YY1 450 26 10 3.030 76137,.36 3549 3194 2340013 14 18,22
TTI0TUUHGE9 T NGY T 24 9 .030 01630.50 777N IS T T AT 256249 1 19.77
39 MNAS (Y% ) FY [] 3.430 er76ar.82 3467 H Y 2I7051 1h 21.33
RS T M2 TTT &R T 24 ) .12 9254287 T 3686 T 3838 299061 14 23.08
(L} 4397 (YY) o 9 3.120 $7587.97 3382 2943 J19&n0 i .00
TERETTTRITY ORI ek 9 30428 103122726 1200 2006 TTTTT339850T L6 26276 o
(43 ] 4369 435 FL) 9 3. 420 100307.64 3210 2032 35967 14 20.57
TN TTTREZS ALY T 46 9 l.120 T413466.59 T T ST t3211 379120 1. 38,51
%5 .36 439 s 9 3.128 118593.71 3097 © 2698 197978 14 32.51
TRRETT A2 T R20TTTEY T T T s 28 - TTTR236973 TTTTTTTTIMNY T T Zene S16472 a6 .52
L1% ] 258 426 2} 9 3.120 128766, 00 29719 2592 4IN6 € 18 36.69
il Y 2 t Y 3 1 23 g 37120 720007 (SRS o ot - ou— T asn 452659 18 30561
*"9 s208 A2 23 [ Y.aze T1€.087 130031.08 2984 2497 “70834 14 40.57
TeSETTTALEE TTTREY 23 ] J.120 B Y J % L S 15 £ T DU S ¥ 11 3 Y] swar2n i 2.9
*54 .63 (313 23 A 3.129 667.73 160234.5) 2103 I 503067 1h 45.09
52T L1607 Mg 23 (] 3.270 " 663496 152852.22 77 2132 2322 520124 14 W7.46
*53 w17 a2 23 [ s.278 664,33 152674 .53 2676 2200 535857 14 9.9
TESETTTRE S 113 ] PR § a2 656471 162071386 2620 TTTRROL T SEL266 T T ANT TS (T T T
55 (Y X 43 Y14 23 [ l.270 652. S 16€642.08 25¢€5 2129 566367 ') $5.10
4T 2 LY B Y 1] 23 ? 3.278 549,38 171187.00 7 7T 7 2810 2050 508573 [ 57.03
(11 4826 (Y]] 22 7 3.270 645,69 175706.97 , 2656 1909 [RTIYTY 14 60.65
TOSE T L0088 TGS 22 Y . 320 622.87 1000¢62.09 T 282 1970 600362 [ 63.82
*59 3982 3190 22 L4 321 618,76 186394,.23 2309 1911 621719 14 65.43
Y} 3360 . Y3k c? Y210 615,39 IRLTULL96 7336 1469 TTaINBB2ZTT 4N 6046
_*kt 33N 394 22 [} 3,270 612,02 192906.60 2204 18048 667430 14 71.63
*82 3916 392 22 3 3,270 608.65  191246.61 TTTTT 2am 1763 639174 18 Th. 88
_*6) 189k a9 22 [} 3.270 685.27 2016 43,52 2184 sr01 6l1670 iy Te.27
*6b TTTMATZ 36 22 6 3.270 681,76 . DASK99.AS_TT T 210 1661 6333435 1 1Y 0.8
Tegs T 3488 148 i2 5 3.270 594.39 209886 .50 2079 16601 694512 e AS.h8
*%6 3428 3ay 13 H .21¢ 595,62 286049.70 ) 2029 1562 Ta5606 i 89,32
Tegy T T 3806 T 384 22 1 3.270 541,65 .. 218191.22 199 BYYLY 7:5834% 1h 93.32

VT YHE YOVALC WURBER UF HACES IS LESS THANT TEN OE RCENT "OF THE TOVAT NUHRERDF FEMALEST THEN CERTATN WUMBER OF "PALES WAS T0 3 JROEKED

T ALL THE VALUFS SHOMK ON llﬁl!§ BRE GIVEN #ER HEEK WITH THE FOLLOKING EXCEPTIONS » FEED AWOUMT PER DAY, EGG PRODUCTION PZf OAY,
_ Anount Ql’___MAICHlNG EGG PER DAY, LIGHT PCP DAY

0§



Tables 4, 5, 6.

Results of example 2.
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Table 4
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Results of the simulation for-the female population in Example 2.

INZTZIAL SAMCITICNS FOR THE STLATICN

iGE = 16

NUMEER OF FEMALES = 509

CUMULATIVE FEZ0 AMOUNT FOR FEMALES = 30230.33
NUM3ER Q0F MALES = 650

GUMULATIVE FEZD AMOUNT FOR “ALZIS = 4560 .55

s F 2 M A i § S *°
FEiaLs 3ED = 1 _ __LSCATION QOF FaRM =2
NUMIER OF FEIMALES :RRIVING TO FARM = S4ag CLATITUQ WHEREZ FAFM IS = 13
MCMTH WMIN FLGCLCY waS HATCHED = L3 FEZIING PRCGRAM =
IVESAGE HOURS CF JaYLIGHT =12.13 — —— .

AGZ  SWJIUNT 31305 MORTALITY AVERAGE 3IC2Y FIZ CUMyLATIVE REQUIRZC

T NK YT TN TR WK T TAMOUNTT N IGHT TIKGY TAMOUNTUKGT FEE0TAMQGUNT(KGY LIGHT (KR "7
15 -1 <~ Tec/0 T89.00 J2IL3.38 RIT

T LLST 139 T.785 T75.32 ISQL7EZ NDOCT -
i el ¥ L 1.367 IETLNT STIIL 9w NOT
3 Sel7 4 Te355 TIT.o00 LTSES. 7> ToC

20 LIJE” 2 T+350 a1 LIGTT I NOUC —

s 3375 3 ZTVINS TTAVAT GESETL LT N3L T T T
el REEL] Ca Cels? BLIe0T LT -] &3

TTEY LT UelIzT T & ZN3Ts 225.8F 5qR373IC LT

T 2% L3I0 22 AeeIT 433,20 53489, 7Y Ay T T °




Table 5

Results of the Simulation for the male population in Example 2.

v N AL S ve ~ _ . .
THMALETBREEC =1 T - R - )
NUHBER OF MALES ASRIVING TO FARN = '"ag9  ~ ~ 7 77—~ - T - )
TFEZDING PROGREN = 1
AGE  ANOUNT BIRDS FORVTALITY AVERAGE 00OY ~ FEED CUMULATIVE =~~~ REQUIRED
(4K)  END OF MWK (AHOUNT)  KEIGNT (KG) AMOUNT(KG) FEED AMGUNTIKG) LIGHT(uR)
_ 6 €41 9 2.122 56,88 4958,68 HoL L .
i7 632 9 2,240 57.37 5362.26 oL
18 €22 10 2,359 58,78 STT1.E¢ NoL
29 __bie 2 2,477 0 59.03  €185.32 WOt . ) o -
20 602 ] 2.59 59.67 €603.06: HNOL
21 592 1 2.712 6C.20 024,41 NOL
22 582 10 2,73 60.28 Tuu7.10 13 o e )
23 572 10 g.qq; 60.82 7_672.6! 13
24 562 1% 3,113 61,20 83C1.26 13
*__THE TITAL WUMBER OF MILES IS LESS TWAN TiN PERCENT OF THE TOTAL NUM3ER OF FEFALES, THEW CEKTAIN NUMBLR OF wiLe: HAS 10 fc OROEReD

€9



Table 6
— e RASYIS gf the Sjmulation for the flock in Example 2. L e

T FEEUING PROGRAW = | .

TTAGETTAMDUNY T AMOUNY T HORTALITY AVERAGE BOOY  FEED PER  CURULATIVE PRODUCTJON  HATCHING CUMULATIVE LIGHT/ CUMULATIVE -~ 7™
(WX) FENALE MALE  FEM  MAL HEIGHY (KG) DAY (KG) FEED (KG) L66S/7DAY £GGS/0AY HATCHING ZGG GAY(HK) FEED/D02-£66
TS TTTThZenTT 8827 T 220 T ap T 2.52¢6 684.52 47¢1.61 L F3D) ) 0 ) 0] 13 38.38 oo
26 4266 542 22 10 2.621 723.58 9856.67 853 643 4480 13 15.84
4 L2tk 532 7 i 2,730 762,07 TI519L,15 1613 1258777 713286777 L3 10.56
28 4222 522 22 10 2.79 799.98 20791.01 2322 1904 26€34 13 9.06
TUReTTTTT 42007777512 T 22 1t 2.8€0 794 .62 " 26353.35 3024 2570 4LEDY 13 Q485 - T
30 4178 532 g2 10 2.920 789.26 31878.17 3342 2374 66722 14 8.58
T eibeTT W92 7 722 7 10 ‘2.986 0 783.90 37365.47 - Juu9 305t 85729 14 9.43 '“
32 4134 482 z2 10 3.030 778.54 42815.25 ¢ Su3L 3019 136062 14 18.67
33 13§ ¥4 272 2 18] 35,030 773,138 TEAEZTISLT 3372 TTTR2987 T TLETEILT TR TR0 eS
34 4090 462 22 10 3.030 . 167.82 $3662.25 3313 2942 148505 14 13,75
T3S TTTTLO68 T 483 722 T 9 3.330 7 721,49 53652.69 | 3295 2966 169267 14 i15.22
36 4046 (YA 2 9 3.0 716458 63669.74 | 3z37 2913 189E53 14 16.71
TTTITTTUReRL T 43577 22 9 3.030 B EE Y Y A T 64650.40 3179 2861 269E45 14 18.34 o
38 4003 426 21 9 3.030 706.75 71597.66 . 3ie2 2846 229€97 14 13.90
3y KL L H [ 4 21 g 3030 702560 TRSLELEI TTUTTTURELeT T T 2TEA T T 248 €58 Lh T TTT2L 7T
4o 3961 408 21 9 3.120 697.24 §33¢2.32 3659 2715 267960 14 é1.22
Ty T “3940 T 600 F3 8 3.120 692.49 86239.73 2994 2635 286465 b 25.03
42 3919 392 21 A 3.120 66 8,36 92918.25 2939 2586 Jiuc0? 14 26.85
Te43 T 3898 77390 i1 [ 3.120 663.69 97565.51 2845 2539 322280 16 28.72
Ly 3877 388 F3 8 J.120 660.35 102137.97 2830 249¢ 339719 14 30.65
T¥RS 3A%¥6 386 2T 8 3:120 TTE560 AL 106785.647 T TTTTT 27767 T 2615 T 356618 1”7 32,65 T T
"o 3838 38y 21 8 3.120 653.27 111358.52 2123 2369 372.94 L4 Ih,.72
TUeET TTT3ISI4T T 3810 28 8 3.120 €49,73 115966.60 2670 2323 389456 14 36, 84
"W 3793 379 F3 [ 3.120 646,03 120423.81 2655 2310 405629 14 18.77
i A & 3,120 T 642449 T 124926.22 Z6C3 2239 $21362 14 43.73 !
é1 7 3.120 €01.€1 129137 .46 2551 2194 436660 14 42.9%
_*S1 3730 373 3 7 3.12¢ 598.87 133325.35 2499 2124 4515298 14 45.26
*52 376977371 T 2t 7 3.270 594,94 137489.89 7 7 2448 2081 466095 14 47,64
53 3589 369 0 7 3.270 591.€0 14:632.09 2398 2014 486193 4 50.10 i
35, 3569 IE7 20 7 3270 S88.41 155749.95 2348 TTA9727 T L9369 T UL TTTTE2 065 '
*55 3549 3¢5 20 7 3,270 585,22 145646.50 z299 19434 507353 14 $6.28
567773629 3637 20 7 1.270 $82.03 "153923.7: 22540 1845 520:68 14 58.60
*S?7 3509 361 2¢ ¢ 3.270 578.8, 157972.59 2201 1783 332746 14 60,04
Te53 3589 35¢7 20 6 3.270 "557.79 161877.09 2189 1773 545260 14 63.21
*59 3569 357 z0 3 3.270 554 .69 165759.95 2148 1713 357151 14 £5.63
14 I5LY 355 20 B Y270 55{ED 189828017 7 20968 T T TTTTL6TS T 7T 564876 LN T T EBTES
%61 3529 353 20 6 3,270 548,51 173460.75 2647 1617 380499 14 1.81
*b27 35097 354 20 S T T3.278° T S4S5,427 777 T 177278.70 © 2000 1560 5391255 14 75.09
*63 3489 349 éw .5 3.270 542,33 181675.01 1954 1524 661923 14 78.51
TTeph T 3NbYTT TTIN?TT 20 T TS T U 3.2700 7T 839,267 77T T 184 8649,68 1908 ) 1h8n 61233¢ 14 82.05 0 T
*K5 3450 345 19 5 3.270 53€.15 184602.72 16€3 1435 62238y 14 85,74
YRS 3631 363 19 3 3,270 $3IVLE0 132335310 1818 163777 T TUB32530777 A 89,57
_*67 b1z 361 19 b 3.270 530.25 196046 .83 1774 1331 641501 14 93.56

* THE TOTAL NUMBER OF MALES IS LESS THiN TEN PERCENT OF Th: TOVAL NUMBER OF FEMALES, THEN CEKTAIN HUNDLR OF PALES WAS TO BE OROERED
ALL THE VALUES SHOWN ON TASLES ARE GIVEN PSR WEEK WITH VHE FOLLOWING EXCEPTIONS = FEED AMOUNT PER DAY, EGG PRODUCTION PEK DAY,
~~XNOURT UF WATCHING EGG PIR DAYy LIGHT PER™DAY ™ =~ - -

4]



Table 7.

Results of example 3.
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Table 7

Results of the Simulation for the flock in Example 3.
INITIAL CONDIVIONS FOR THE SIAULATIGN

AGE = 36

_NUNAER OF FEMALES = 3490

NUMBER OF HALES = ~90

_CUMULATIVE FEEO AMOUNT In PRODUCTION =  68037.50

_CUNULATIVE HATCHING EGGS = 158225
AVEFAGE NUMDER OF GIRDS IH FLOCK = 3930

AVERAGE AMOUNT OF E£6GGS FRODUCED PEF DAY = 2020

T s F L 0 C K *v
FEEDING PROGCRAN = 2
AGT T RAGUNY TARQUAY TRORTALTIYY  AVERSAGY BODY ™  FEEC PEK CUNUTATIVE PRODUCTION  HATCHIRG CUMILRTIVE ~ CIGHTZ TUPLLATIVE ™~ 77

tuKy FEMALE  Malt FEM WAL ¥EIGHT (XG) OAV IKG) FEZD 1XG) EGGS/DAY EGGS /DAY HATCHING £GG OAVIHR) FEED/COZ-£6G
16 w7 %8)° 19 % 3.330 7777 83049377 7T 72453.3477 coarm T2699 T LBTTIE T T1W T 725,39
37 3453 u7) 19 10 3.030 62¢.23 76836.94 2728 2455 184923 4 23.93
38 T 3425 L6d  IaTT 20 3,336 7 b2toa T T Atiee sl 2746 T 7 264377777 262600 % 25.58
39 17 450 18 10 3.830 617,26 455:1.02 26¢5 2372 218¢€08 1% 27.25
'} 3339 LT3 ) g 3120 Ef27% 8IBTLLS 617 2329 238911 15 r3 Pl
(31 3384 «32 18 9 3.120 60864 9+0€1,93 2570 22€2 250743 1 31.09
42 1363 423 18 a 3.420 587.20 © 98172.35 2522 © 2219 0 266278 7 3k 0 33405
“3 335 Ly 18 9 3.128 583.C4 102253.65 2675 2178 281524 16 35.08
TebT T332 7U48E T 38 T 8 T 3,120 07 574,89 777 T 106305.86° T 2429 2138 296490 6 37.16
us 3309. 397 38 s 3.120 574,73 1303:8.95 2382 2072 310594 14 39.31
TRE Iy Wy 1Y 5 Y.12% 570072 11NNLZ 2337 2033 325225 1k NLEs”
W7 327 L3 14 8 3.129 566.72 118291.06 2291 1993 3319176 14 w3. 82
48 3255 73713 8 L 3.423 562.72 122:38.07 2219 1983 353357 16 45.85
49 3237 366 38 7 3.122 55A.71 126141.06 2234 1921 366504 1 W7.92
53 3219 359 14 7 3.120 522.44 12¢7¢8.10 7 2189 1883 379685 1 50.31
51 3261 352 18 7 3.120 518.1914 131629.77 2145 1823 392446 14 52.78
TTTRYTTTTRIRYTTTTINS T 3N 7T e SESTT 137636507 2101 1736 (11T U T+ % R
&3 31¢5 238 HY) 7 327 511.56 140616.99 2957 1728 wi7au4 14 s1.97
St 31ya 132 17 6 3.27¢ £07.94 ikb172.53 2615 1693 429695 ) 66.70
55 3138 12¢ 17 5 3.270 504,60 147704.73 1973 1638 4u0361 ia 63.u9
56 3114 123 17 5 3.270 501.27 151213.59 1931 1583 451442 14 66440
57 1397 Sie 17 6 3.270 %97.93 15665910 1839 1530 462152 14 69.42
TTUSETTTI0AY 359 17 L. P34 793%5 15085380 1879 1522 572606 1% L4
*59 3063 3906 17 5 3.270 £76.15 161 386.90 1838 1470 483096 14 Tuotl
'60 Jeue 306 17 5 1270 7 673434 T E6LT0R.3LT T 1797 1438 493182 16 77.67
*61 3829 303 17 s 3.27¢ £76.82 1679%6.02 1757 1308 502878 14 81,03
62 VIR I8l 17T s 3,270 T 68.15 T U ATAZTZLEGT T CUTATar T T T1356 0 7 UUUS12370 A6 U 84LsE
*63 © 72995 U308 ir ok 3.279 7 4e5.48 7 T iTes5N.37 1677 L1308 ' 521526 1h 88,45
%64 2978 298 a7 & 3.270 462,55 177772.01 1638 1278 - 530472 14 91,93
%65 2961 296 i7 & 7T 3.270 T R60.28 0 TTTTBRO9N.9S T T 1899 T T T539489 T 14T T e50es B
*66 2344 294 17 4 3.270 457,61 186157.21 1568 1281 547496 14 99.9%
TRRTTTTIRYT iY 17 7 A7 WS 1E7INLLTE 1822 IIRE 55349 | R ULYY -

T % UTHE TOTAL NUMAER OF MALES TS LESS THAN TEN PERCEKT OF THL TOTAL NUMBER OF FEHALES, THEN CERTAIN NUMBER OF "PALES HAS YO BE OROERED ~

TTTTTACET UME TVACUES "SHOMN OM TABLES ARE GIVEN PER™HEEK WITH YHE FOULONING EXCEPTIONS S FLED AHOUNT PERTDAY, EGG™ PROBUCTION FER DAYy
RHOUNT OF HATCHING GG PER DAY. LIGHT PER DAY
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CONCLUSIONS AND RECOMMENDATIONS

Based on the results obtained from the application of the simula-
program it can be concluded that:
It is possible to consider a Broiler Breeder Farm as a system.
Such a view makes it easier to visualize the existing relation-
ships between the different e]emehts of the farm and allows
us to identify the most significant variables in its perform-
ance.
The objective of the thesis was achieved since the $imu1ation
program can be used as a control device providing answers to
key questions regarding the performance of the farm, such as:
*during the growing period
*On how many hours of light should the birds be raised?
*What is the proper body weight that the birds should
achieve?
*How should mortality affect the flocks during the
production period?
*When should the flock reach peak production?
*How many hours of 1ight should the flock be provided
during the production period?
*How should mortality affect the flock?
*What should the proper feed conversion be?
*How should the overall performance (egg production and
hatching egg production) be?

*How much feed should be consumed per dozen eggs?



58

The simulation program has been developed using modular units
such as subroutines and functions. This gives flexibility to
the simulation since each module can be modified and tested
separately.

The simulation program is, at the same time, a model of the sys-
tem and therefore it aliows management to see how different
operational policies could affect the real system by applying
them on the model, in that way the real system is not disturbed.
Even though the simulation program was developed based on éome
information collected from Valencia, Venezuela, only a few
changes regarding the mortality rate among the flock and some
operational policies are necessary to generalize the use of

the simulation program to any breed and to any farm.

Future refinement of this management tool for more effective

use should include the following.

1)

A check should be made of the assumption under which the simula-
tion program was developed in order to have reliable results.
This assumption was that good poultry husbandry is being prac-
ticed in the farm.

A more detailed statistical analysis of the existing mortality
among the flock should be conducted. For such a purpose, the
collection of more data becomes essential.

An improvement of the present ‘simulation program takes into
account the different variables involved in the simulation.

For such a purpose, a statistical study of each one of these
variables is.necessary, as well as the creation of a feedback in

the simulation which will allow output information to be fed
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back in the form of input to the simulation for consideration.
The new input could bring about changes in the program or in
future output.

4) A creation of files containing all the necessary data for the
simulation. The use of data files will allow the manager to
share them among different programs. The means used to store
all data by the present simulation p}ogram are subroutines due
to the fact that only one breed was used in the simulation

which implies a small amount of data.

The simulation presented in this thesis represents a step for-
ward in the development of management tools whose ease of use and
flexibility make their applications feasible under a wide variety
of circumstances. The simulation will allow the Broiler Breéder
Farm Management in Venezuela to make decisions based on reliable

information regarding the performance of the farm.



GLOSSARY OF SIMULATION PARAMETERS AND VARIABLES

Term Definition Reference

AFAF recommended average feed amount {Kg) per 100 p. 29
females/day during the growing period

AFAFS all possible values of AFAF for a selected p. 25
breed

AFAFP recommended average feed amount (Kg) per 100 p. 31
birds/day during the production period

AFAFPS  all possible values of AFAFP for a selected p. 25
breed

AFAM recommended average feed amount (Kg) per 100 p. 31
males/day during the growing period

AFAMS all possible values of AFAM for a selected p. 25
breed

AFBW recommended average female body weight (Kg)/ p. 29
week during the growing period

AFBWS all possible values of AFBW for a selected p. 25
breed

AFBWP recommended average flock body weight (Kg)/ p. 31
week during the production period

AFBWPS  all possible values of AFBWP for a selected p. 25
breed

AGE Age of the flock (week) p. 33

AHDL average hours of daylight (length of day) for p. 28
a specific lighting program

AMBW recommended average male body weight (Kg)/ p. 29
week during the growing period

AMBWS all possible values of AMBW for a selected p. 25
breed

AMEGGD  average number of egg production/day p. 32

AMHAEG  average number of hatching egg production/day p. 32

ANFEM total number of females at the end of each p. 29
week
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Term Definition Reference

ANFLO total number of birds (males and females) at the p. 31
end of each week during the production period

ANMAL total number of males at the end of each week p. 30

APFMOR  average percentage of female mortality/week p. 27

APMMOR  average percentage of male mortality/week p. 27

AREPR recommended average rate of egg production p. 32
per female/day

AREPRS  all possible values of AREPR for a selected p. 26
breed

ARHEG recommended average rate of hatching egg p. 32
production/day

ARHEGS  all possible values of ARHEG for a selected p. 26
breed

CFEAMF  cumulative amount of feed consumed by females p. 30
(Kg)/week during the growing period

CFEAMM  cumulative amount of feed consumed by males (Kg)/ p. 31
week during the growing period

CFEAMP  cumulative amount of feed consumed by the flock p. 32
(males and females) (Kg)/week during the produc-
tion period

CHATEG  cumulative number of hatching eggs produced/week p. 32

DAGE age at which the simulation should start p. 33

FARR number of females arriving at the farm p. 25

FBREED  female breed p. 23

FEEPRF  female feeding program p. 24

FEEPRM  male feeding program p. 24

FEMOR number of dead females/week p. 29

FEPDEG cumulative amount of feed consumed by the flock p. 33
in production/dozen eggs produced per week

LATFA latitude where farm is located p. 24
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Term Definition Reference
LOCFA location of the farm (north or south of the p. 23
equator :
MAMOR number of dead males/week p. 30
MARR number of males arriving at the farm p. 25
MBREED male breed p. 23
MH - indicator of the season when flock was hatched p. 24
MOFLHA  month when flock was hatched p. 23
NDL indicator of the use of natural day - p. 28
TAFAF total amount of feed consumed by females p. 29

(Kg)/day during the growing period

TAFAFP  total amount of feed consumed by flock (Kg)/ p. 31
day during the production period

TAFAM total amount of feed consumed by males (Kg)/ p. 30
day during the growing period

THRLD total hours of required light/day (natural p. 28
and artificial)
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GLOSSARY OF TERMS

Breed: 1) To produce offspring by hatching or gestation; to bear
and nourish young. 2) A group of domestic animals which have simi-
lar characteristics.

Broiler: A young chicken that is raised for its meat.

Brood: To sit on or incubate eggs in order to hatch them; to
cover or care for young.

Cockerel: A young rooster.
Hatch: To produce young from eggs by incubation.
Hatchability: Ability to hatch; the likelihood that an egg will

hatch successfully; the proportion of eggs which can be expected
to hatch successfully.

Incubate: To sit upon eggs in order to hatch them; to maintain
eggs under conditions favorable for hatching or development.

Poultry: Birds that are raised for their meat and eggs.
Pullet: A young hen.

Simulation: A process of step-by-step solution. The instructions
used to calculate the next time step are called a simulation model.

Qvum: An unfertilized female sex cell, a single large immobile
celT, the nucleus of which contains half the number of chromosomes
of a normal body cell.

Embryo: The fertilized ovum; a cell formed by the union of male
and female chromosomes.
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CHICK STARTER BREEDER DEVELOPER BREEDER
Crude Protein, % ° 18.0-20.0 14.5.155 15.3-17.0
Calories, Matabolizable
per 1b. 1200-1225 1200-1300 1225-1350
per kg. 2640-2915 2640-2860 2695-2970
Fat, % 3.04.9 3.04.0 3.04.0
Linoteic Acid, % 1.0-1.5 1.0-1.5 1.0-1.5
Minerals
Caicium, %, min.-max. 0.20-1.1 0.85-1.2 2.75-3.25
Phosphorus, %, min..max.
availabie 0.45-C.50 0.38-0.50 0.50-0.55
total 0.55-0.70 0.50-0.70 0.65-0.75
Soduim, %, min.-max. 0.18.0.22 0.18-0.25 0.16-3.25
Sait. %. min.-max. ! 0.30-0.45 0.30-0.50 0.30-0.60
Trace Minerals (To be Added) Mg./Ib. Mq./kq. Mg./ib. Mg./kg. Mg./Ib. Maq./kg.
Manganese 25 55 25 55 2713 60
Zine 20 44 20 44 25 55
lron 10 22 10 2 10 22
lodine 0.2 0.44 0.2 0.44 0.23 Q.5
Copper 2 44 2 44 2.25 5
Selenium 0.045 0.099 0.045 0.099 0.045 0.099
Vitamins (Ta ba Added) ! per/ib. par/ke. per/ib. per/kg. pet/ib. par/kg.
Vitamin A (.U} 3000 6600 3000 6600 4000 8800
Vitamin 03 (1.U.) 1250 2750 1250 2750 1250 2750
Vitamin E {L.U.) 5.0 11.0 5.0 11.0 7.0 15.4
Vitamin K3 (mg.) 1.0 2.2 1.0 2.2 05 1.1
Thiamine (mg.) 0.5 1.1 0.5 1.1 0.5 1.1
Ribeflavin (mg.) 25 5.5 25 5.5 4.5 9.9
d-Pantothenic Acid (mq.) 5.0 1.0 5.0 11.0 6.0 13.2
Niacin (Mg.) 12 284 12 26.4 10.0 22.0
Pyridoxine {mg.) 0.5 1.1 0.5 11 3.0 6.6
Biotin (mg.) 0.05 0.1 0.04 0.088 .08 Q.11
Choline {mg.) 300 860 300 660 300 600
Vitamin 81, (mq.) 0.005 0.011 . 0.005 0.011 0.008 0.011
Foiic Acid (mg.) 0.2 0.44 ‘0.2 0.44 0.3 0.66
Antioxidant .
Ethoxyquin (mq.} or
equivalent 55 120 55 120 55 120
Amino Acids, % — Minimum® CHICK STARTER BREEDER DEVELGPER BREEDER
Arginine 0.95-1.20 0.90-1.0 0.95-1.00
Lysine 0.90-1.00 0.60-0.85 0.70-0.80
Methionine 0.36-0.40 0.30-0.33 0.31-0.33
Methioning + Cystine 0.680.7% 0.50-0.58 0.55.0.60
Tryptophan 0.19-0.2% 0.17-0.19 0.170.19
Threonine 0.75-0.85 0.60-0.70 0.65-0.70
Isoleucine ] 0.75-0.85 0.60-0.70 0.65-0.70

* The nutrient informetion supolied in this mdle, while not representing the total nutrient requirerment of the breeder, inciudes
nutrients for wivich requirement dats are establsned and which should be included in MTTNG uP nutrient paramaters for formuleting

high performing breeder faeds.

** The amino acids are those most likely to be of concem in practical diats. AminG acid MiniMUM requirements are expressed as 3
Percentage of the diat assuming energy leveis in the 1200-1350 calorie/ib. range. For esch smino acid the lower minimum velug

reietes to the lower energy level range.

1) Nutrient Recommendations for Arbor Acres Broiler Breeders.
Feeding and Management.

Source:

1981.
Arbor Acres Farm, Inc.
Technical Service Department

Glastonbury, Connecticut USA

Broiler Breeder Female.
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Starcer Grower 8reeder Starter Grower 8reecler
Diet! Diet? Diet Diet? Diet! Diet
Age In Weesks 0-3 422 3.7 Age inWeeks Q-3 4+ 23-70
Froten % 1719 14155 597 Trace Minerais \nrmum Suopiementsl Levels)d
Catones/pounds (M.£.) 1,975,325 1,975-1.325  1,275-1.350 Manganegse cram.cond 30 S0 S0
Caicnes/kilograms (M.E.) 28052915 2805295 2,805-2,570 Zinc gram/ten 0 50 S0
% 34 34 34 iron  gram, ter: 40 « «
‘o % 34 34 34 Copper zam.:or 400 400 100
Lnoieic Acd % .50 50 1.00 lodine gram/on 20 a0 80
AMino Acids Selenium A/ ten co 09 oY
Amginine % 1.18 84 80 Vitarning (Mimru= Suoo.Tienai Lavels)
Gycinz and/or Senne % 100 0 o Viamin A U3 12e 6000000 6000000 600,000
isioine % 40 8 2 Viamuin 0, U o 2,000,000 1,500,000 2,00.000
'soieucine % 75 53 &0 Vitamin € WU/ on 6.000 6,000 9,000
laucne % 1.40 97 1.20 Viamin K aram/1an 200 200 00
tene % 95 .87 75 Pyndomine grym. I 00 00 50
Metrvonine % 40 25 3R tboflavin gram, on 400 400 400
Memicnmne-Cystine % s .50 40 Partothenic ACE  ram/on 600 4.00 500
Premyialanine % .70 49 50 Niacin gram/zen 20 0 20
erylalarine-Tyrosine % 130 R a7 Quoline g2 on W0 21\0 50
wrednine % .70 49 40 Folic Acid gy /wzn 25 25 50
Tvptzonen % 20 4 4 B¢ milligram/sn a00 8.00 10.00
\rhne % 80 .60 60 Biotin gram/i>e 0 00 30
Murverais
Caicium % 85 85 85-3.002
280U
e % 68 45 k-]
Averiabie B 44 40 90
Sogium % 19 19 a7

2) Cobb Broiler Breeder Nutrient Level Guide.
Source: (Cobb Breeder Management Guide, 1981.
Cobb Incorporated.
Concord, Massachusetts 01742.



Grower/ Breeder (atter 22 wk)
Chick Starter Developer
(0-5 wk) {5-22 wk) Moderate Climate Warm Climale
Nutrients
A 8 [ +] 13 F
a) Basie
Specifications:
Crude Protein % 19-20 18 18 16.7 18 17.4
Met. Energy
kcal/kg 2970 2860 2803 2860 2750 27150
kcal/ib 1350 1200 1278 1300 1250 12%
Caicium % 0.90 0.8% 1.10 230 280 3.10
Avaiiable
Shosphorus % 045 0.43 0.55 047 0.45 0.49
Crude Fat % 34 3-4 3-4 34 34 34
Crude Fiber % 25-3 2.5-3 3-5 3-5 3-5 35
Linoteic Acid % 14 14 1.3 1.3 1.3 14
b) Amino Acidx
(as % of dist)
Lysine 1.08 0.95 0.77 0.8¢ 0.77 0.83
Methionine 0.42 0.38 0.33 034 0.32 0.35
Cystine 0.34 9.31 0.28 0.27 0.26 0.28
Methionine and
Cystine 0.78 0.69 0.59 0.61 0.58 0.63
Tryptophan 0.2t 0.18 0.17 0.13 Q17 0.19
Arginine 1.10 0.99 0.83 0482 0.3a 0.89
Leucine 1.40 1.28 1.12 1.25 1.20 1.31
isoteucine 0.80 0.72 0.84 0.8< 0.80 0.89
Phenyialanine 0.70 0.83 0.58 0.77 074 0.80
Phenyiziamne
and Tyrosine 1.40 1.28 1.12 1.10 1.08 1.18
Threonine 0.70 0.83 0.56 0.62 0.59 0.64
Valine 0.88 0.77 0.69 Q.72 0.6% 0.75
Histidine 0.40 0.36 0.32 0.33 0.32 Q.35
c) Minersis
(for trace eiements,
please refer :2 tne
premix spec:tications)
Sodium % 0.1§ 0.15 0.1§ 0.12 Q12 Q13
Chiorice % 0.15 0.18 0.15 0.1¢ 0.14 0.1§
Sait (% accea) % .0.20-0.25 0.20-0.25 0.20-0.25 0.20-0.23 2.20-0.25 0.20-0.25
Potassium % 0.40 0.39 0.38 0.39 0.37 0.37
Magnesiu™  opm 535 515 505 315 495 498

3) Suggested Ration Specifications for Shaver Starbro
Broiler Breeders.

Source:

Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9

*Diets A and B are suggested for areas where high energy
rations are more economical than medium energy diets.
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STARTER RATION (0 to 4 weeks)

PULLET DEVELOPER (4 1o 22 wnkl)] BREEDER RATION (Aller 22 weeks)

Protein %

M.E. Caiories/Idb
M.E. Calories/kg
Fat, %

Fiber, %

Calcium, %
Phosphorous, % av
Sait, %

Copper, mg/1d
todine, mg/1d

iron, mg/Id
Manganese, mg/ld
Selenium, mg/1b
Zinc, mg/id
Vitamin A, 1.U./ib,
Vitamin 03, 1.C.U./Ib
Vitamin E, 1.U./1b.
Vitamin K, mg/id
Biotin, mg/1d
Choline, mg/1d
Foiacin, mg/Id
Niacin, mg/Ib
Pantothenic, mg/1b
Pyridoxine, mg/1d
Ribofiavin, mg/1d
Thismine, mg/1b
vitamin 812, mg/ib
Antioxidant, mg/ib )
Lysine, %

Linoleic Acid. %

Methionine & Cystine, %

18-20 Protein %

1250-1300 M.E Caiories/Ib

2750-2880 M.E. Calories/kg

34 Fat. %

3550 Fider. %

0.9 Caleium, %

0.s Phosphorous, % av

0.s Sait, %

25 Copper, mg/id

0.3 lodine, mg/id

42 tron, mg/ib

32 Manganess, mg/idb

0.08 Setenium, mg/Id

25 Zinc, mg/td

5000 Vitamin A, 1.U./1b,

1000 Vitamin B3, 1.C.U,/Ib

10 Vitamin E, LU./ib.

1 Vitamin K, mg/1b

0.08 Biotin, mg/1db

250 Choline, mg/Ib

08 Folacin, mg/id

15 Niacin, mg/1d

5 Pantothenic, mg/1b
-1 Pyridoxine, mg/1b

25 Ridofiavin, mg/id
o0 Thismine, mg/1b

0.009 Vitamin 812, mg/1d
) 589 Anticxidant, mg/ib

oo 0,98 Lysine, % .
0.7s Mathionine & Cystine, %
1.4 Uinoteic Acid. %

14.5-15.5
1250-1352
2750-2970
3~

46

0.9

0s

0.5

25

02

0s
0.004
582
o5
0s
1.5

Protein %

M.E. Calories/1b
M.E. Calories/kg
Fat, %

Fiber, %

Caicium, %
Phosphorous, % av
Sait, %

Copper, mg/id
fodine, mg/1d

lron, mg/id
Manganese, mg/1d
Seienium, mg/1b
Zine, mg/id
Vitamin A, (.U./1bd.
Vitamin D3, 1.C.U./id
Vitamin E, 1.U./1b.
Vitamin K, mg/1d
8lotin, mg/1d
Choline, mg/1b
Folacin, mg/1d
Niacin, mg/Id
Pantothenic, mg/1b
Pyridoxine, mg/1b
Ribofiavin, mg/ld
Thiamine, mg/Ib
Vitamin 812, mg/id

- [ Antioxidant, mg/id

Lysine, %

Methionine & Cystine, %

Linoleic Acid, %

15.5-18
12751350
28052970
3=

3-5

32

0.45

0.5

0.2
10

0.08
30

250
0.4
20

4

1

3
0s
0.006
56.8
0.7§
0.8
1.8

It is difficult to prepare a nutritional guideline wnich will econamicaly meet all of the nutrient requirements of breeders under
meny difterent management systems and snvironments. These nu=ent level recommendations are intended as 2 general guice-
line. We suggest that you consuit your state unive-Sity or nutritionis: for specific feed formulas which will ba best suited to your

and

Y

4) Recommended Nutrient Levels for Pilch Breeder Pullets.
Managing Pilch Breeders - Broilers, 1981.

Source:

Pilch, Inc.

P.0. Box 4381 Amity Hill Road

Troutman, North Carolina 28166.
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STARTER RATION PULLET DEVELOPER BREEDER RATION

{0 10 2 Weeks) (2 t0 22 Weeks) {After 22 Weeks)
Protein, % . .............. 17 oo e 1516 .. .. et 155-18
\.E. Calories/ib. .. ......... 1250-1300......... 12751328 . . . ... 1275-1325
[ T 2750-2860......... 2800-2915. .. ... ...l 2800-2915
Fat,%. ... ... I4. ... N 34
Fiber,%. ................ 354, . ... .. L 34
Linoleic Acid, % . .......... 14. .. e, 1S i it 1.5
AMINO ACIDS - %
Arginine . .. ............. 105............. 088. ...ttt 0.96
Lysine. ................. 080............. 082. ... i, 0.70
Mistidine . . . ............. 035............. [ 5 v 0.32
Methionine. . .. ........... 030............. 0.27. i e e i 0.31
Methionine & Cystine. . ... ... 057.....0vvinnn 050.....0 i, 0.55%
Tryptophan ... ........... 020............. [0 0.17
Glyeine. . ............... 080............. [ T o Q.75
Leucine. . ............... 120, .. ovii it LI 1 2 1.16
isoleucine . .............. 075. ... ... 0668......000eiiinn.. 0.70
Phenyiaianine. . .. ......... 062........0.... [0 . 0.55
Phenylalanine & Tyrosine . . .. .1.30............. 105, . v ittt e, 1.10
Threonine . .. ............ 060............. 050. ... i e e 0.50
Valine. . ................ Q75............. [ 2 - 2 0.70
STARTER & DEVELOPER BREEDER
- Added Leveis to Approximate Added Leveis 10 Approximate
MINERALS (Inorganic Elements)  Cam-Say Aation Toral Cam-Soy Ration Tatal
Caleium, %. .............. Var. c ool Q8 max. ... ... .... Var. ........... 2.8-3.0
Phosphorus, Available %. . .. .. Vaf. v oieiiennaas 045050.......... Var. . ...oouee 0.450.55
Salt,%. .......... e 025 ............. 0300.35.......... 025........... 0.30-0.35
Sodium, % .......... ..., e et 020............. R IR o & 20
Chioride,% ..............~ et e 0.24............. N 0.24
Potassium, % . ............ - e 06.......000... — et e, 0.8
Magnesium, mg/ib ... ....... et e 250(550) ......... — e 250 (550)
Manganese, mg/lb . . .. ...... 30(66)........... BTN ..., ....301{68)......... 40 (88)
Zne,mg/lb ... ... ..., 23(50)....... ,...36(80)........... 23(50)......... 38 (30)
ron, mg/ib. ... ..... e 18(40) .. ......... 30(668)........... g{(18).......... 20 (44)
Copper, mg/ib. . ........... 2¢4)....... P S(ID............ 204 ... ... 5(11)
lodine, mg/tb . ............ 0.5 (1.1} . PR o - T 5 18 | 0.5(1.1) ........ 0.5(1.1)
Moiybdenum, mg/ib. . ... .. .. Var ..o i 01(0.2) ..........Vare .. oe . 0.1 (0.2}
Selenium, mg/tb .. ... ...... 0.045{0.17......... 0.07{045). .. ...... 0 045 Q.1)....... 0.07 {0.15)
VITAMINS
Vitamin A, tLUAb. . ........ 5000 (11,000] ...... 8800 (15,000) ...... 5000 (11,000] . .. .6800 (15.000]
Vitamin 03, LQU./IB. ... .. .. 1000 (2,200] ....... 1000 {2,2001....... 1500 (3,300} ... .. 1500 [3,300i
Vitamin E, LU/Ib. .. ... .. .. S(M}............ 141031 ........... SMi.......... 14 [31]
Vitamin K3 {menadione), mg/1b.0.33{0.73)......... 0.33{0.73)......... 0.33(0.73)....... 0.33(0.73)
Thiamine (81}, me/tb. . . ... .. 10(22).......... 1533 .......... 1022y . ....... 1.5(3.3)
Riboftavin (82), mg/la. . ..... 25(55) .......... 3S(7.7) . ... ... 35(7.7 ... ..., 4.5 (9.9}
Pantothenic Acid. mg/ib. .. . .. S0(M0)......... 8.0 (17.8) 6Qo113)......... 10.0 {22)
Nigein, mg/ib . . ........... 12{(26) . ..........24(53) ...... 2026 ... ... ... 24 (S3)
Pyridoxine (85), mg/ib. . .....1.0{22) . L2515 .......... 10(2.2) ..., ... 2.5 (5.5}
Choline, mg/!d ............ 175 (385) 600 (1320) 175(385) ....... 600 (1320)
Folacin,mg/ib ............ 0.25(0.55), . ....... 0.80(1.3) ........J 0.25(0.55). . ..... 0.80(1.3)
Biotin, megsib. . ... ... ... .. 25(55) . .......... §0(200) .......... 50110 ........ 115 {250)
Vitamin 812, meg/ib . . ... ... SN . ..., 813 ............ S{1........ 7 {(15)
Antioxicant, Ethoxyquin or
BHT,mg/tb............ 55120} .......... 55(120) .......... 55120 ...... 55 (120
¢ ] = units/kq. { ) =mg/kgor pom % = ppm - 10.000 com = % x 10,000

Var. = Add variabie levels depending on ration ingrediants.

5) Recommended Nutrient Levels for the Hubbard Breeder

Puliet.

Source: Management Guide for the Hubbard Breeder

Pullet, 1981-1982.
Hubbard Farms.

Research and Development.
Walpole, New Hampshire.



APPENDIX 2
FEEDING PROGRAMS
GROWING AND LAYING PROGRAMS
AVERAGE WEEKLY BODY WEIGHT
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FOR FLOCKS HATCHED OCTOBRA THAU MARCH (NOATH OF EQUATOR)
FOR FLOGKS HATCNED APAIL THAV SEPTEMBER (SOUTH OF EQUATOR)
H APPROXINMATE F220 AMOUNT PER 100 SIRDS
, AGE AVERAGE b ON LI7HTED SVERY DAY FEEDING PROGRAM
:- oF Frocx i CUMULATIVE
; FLOCK BOOY WEIGHT ! L8s. <a. :
. WEEK DAYS LBS. ! KG. i __Lss. l KG.
T 1=7 Min. i _Min. ! F U Lt F E E O
i 2nd 8-14 : FUu Lot F_E E O
3rd 15-21 1.0-1.05 483-476 ¢ 2.3 ! 33 112.0 50.8
ath 22-2 1.2-1.26 | .544—-571 10.5 13 185.5 84.1
3 29-3 1.4=1.47 | 535=666 i 12.2 52 269.5 122.2
6th 36-42 1.6-1.68 726~.762 | 13.5 52 360.5 163.5
7th 4349 1.8-189 il .816-.857 ! 133 i 3.1 455.0 208.4
Bth 5058 2.0-2.10__ ] 907-352 . 12,0 54 553.0 250.8
Ith 5763 2.2-2.31- 1 998-1.05 . 135 5.5 654.5 206.9
10th §4—70 24-252 | 1.09-1.14 | 15.0 5.3 759.5 3445
11th 71=77 26-273 - | 1.18=1.24 155 74 368.0 393.7
12th 78-34 2.8=294 | 1.27=1.33 | 129 7.3 $80.0 444.5
13th 85-31 30=315 [ 136=143 | 18.5 75 1095.5 496.9
133 92-98 3.2-3.35 1.45-1.52_ | 17.0 7.7 1214.5 550.9
15th 99-105 3.4—3.57 1.54=1.62 | 17.5 7.3 1337.0 606.5
Tath 106112 3.6-3.78 1.63=1.71_ 1 130 32 1463.0 863.6
178 113<119 3.8-3.99 1.72-1.81__ 4 125 3.2 1592.5 7223
) 120126 4.0-420 | 1.81=191 | 13.0 3.3 1725.5 782.7
19th 127=133 4.2-441 4 1.91-200 ¢ 133 35 1862.0 834 6
20zh 134-140.. 4.4~4.62 2.00-2.10 200 3.1 2002.0 308.1
215t 131-147 4.6-4.83 2.09-2.19 i 85 33 ] 2145.5 §73.2
22nd 148—154 38-504 ) 218=229 4 21.0 [ I 22925 1039.9
23 155161 50-5.25 | 2.27-233 i 0.3 [ | 2443.0 1108.1
T 24tn 162168 52-546 I 2.35-243 ¢ 235 10.0 i 2597.0 1178.0

*When using the “Skip-A-Day” feeding program, feed the amounts shown par 100 birds under the “Limited Every Day”
schaduie abave during the first five wesks. The “Skip-A-Day” feeding program may begin at the 6th week of age by doubls
feeding the feed amounts shown above under the *Limited Every Day” column.

FOR FLOCKS HATCHED APRIL THRU SEPTEMBER (NORTH OF EQUATOR!
FOR FLOCKS HATCHED OCTOBER THRU MARCH (SOUTH OF EQUATOR)
APPROXIMATE FEED AMOUNT PER 100 BIROS
AGE AVERAGE ON LIMITED SVERY DAY FEEDING PROGRAM
o o CUMULATIVE
FLOCK BODY WEIGHT 88, XG.
WEEK DAYS LBS, kG, LBS. KG.
152 17 Min. Min. £ U L L F E E D
2-3 314 F U L L F E E D

3rd 15—21 1.10-1.16 498—.528 9.0 4.1 119.0 540
i 22-28 1.33-1.40 603~ 635 11.0 0 196.0 38.9
= 29-35 1.56—1.64 707~.743 12,5 7 2835 128.5

™ - 3642 1.79-1.88 811—.852 135 A 378.0 171.

- 13-49 2.02-2.12 .916-.961 14.0 8.4 476.0 215.

h 50~56 225-2.28 1.02<1.07 15.0 5.8 531.0 263.
e 7—63 2.48—2.60 T.12-1.18 15.5 70 589.5 312.8
o 1| 84—70 2.71=2.85 1.23--1.29 16.0 7.3 801.5 383.6
it | =77 2.94—3.09 1.33-1.40 16.5 75 917.0 4139
T . 75-a4 3.17—3.33 7.84-1.51 75 75 1033.5 3715
2= | 85— 3.40-3.87 1.54—1.62 18.0 3.2 11655 528.7
T<n | 92-98 3.60—-3.81 |  1.65=1.73 185 34 1295.0 587.4

I 29-105 3.88-4.05 1.75=1.84 13.0 3.6 1428.0 847,
150 106112 4.09-4.29 1.86—1.95 | 20.0 31 1568.0 711.2
17 T13=119 3.32-4.58 1.96—2.06 20.5 33 7115 776.3
_13m 120=126 155-3.18 2.06=2.17 21.0 95 13585 3330
T iam | 127=-133 4.78-5.02 2.17—2.28 21.5 3.8 2009.0 3113
) 134—140 5.01-5.26 2.27<2.39 22.5 10.2 2166.5 333.7
215t 141147 5.24-5.50 2.38-2.43 ¥ 230 10.4 23275 1036.7
22nd 138-154 547574 || 248-260 235 10.7 2492.0 1130.4
= 155=161 5.70=5.99 2.59-2.72 | 24.0 10.9 2660.0 1205.8
T zitn 762-168 593-8.23 || 2.69-2.83 25.0 173 28350 1285.9

*Vihen using the “Skip-A-Day” fesding program, feed the amounts shown per 100 birds under the “Limitsd Every Day”
scheduie above during the first five weeks. The "“Skip-A-Day™ feeding program may bagin at the 6th wesk of age by double
feeding the fesd amounts shown above under the “Limited Every Day™ columan.
1),2) Limited Every Day/Skip-A-Day Feeding Programs for Arbor Acres Broiler
Breeder Female.
Source: Broiler Breeder Female. Feeding and Management. 1981.
Arbor Acres Farm, Inc. Technical Service Department.
Glastonbury, Connecticut USA
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FLOCKS HATCHED GCTCBER THRU MARCH (NORTH OF EQUATOR) !
FLOCKS QATCHED APRIL THRU SEPTEMBER (SOUTH OF EQUATOR) !
. i APPROXIMATE FEEO AMGUNTS PER 100 BIROS i
AGE AVERAGE 1 ON SKIP TWO DAYS PER WEEK FEEDING PROGRAM
OF FLOCK i
FLOCK BOOY WEIGHT L6S. e, CUMULATIVE
WEEK__|___DAVS . LSS. KG. i tes. | Ka.
15t 1-7 [ |
2nd =14 |
3rd 15-21 10-1.05 i53-476 |
ath 22-28 1 1.2-123 Sa4=571 1 =
5th 2935 1 __14-127 535566 |
6th 36-42 1.5-1.28 725-.762 18.2 3.25 3605 ! 1635
7th a3a9 | 18-183 ___ 816-957 | 189 857 2550 1 206.4
gth S0o56 | 20-2.:0 . €07-952 196 3.89 553.0 1 250.8
3th s7—63 | 2.2-221 . .993-1G5 | 20.3 3.20 6545 1 2969
T0th 6470 | __24-252 - 109-1.14 2.0 952 7595 | 3¢4.5
Tth T1-77 | 26-273__+_1.18=1.24 21,7 3.84 3680 | 393.7
12th 78-84 | 2.8-284 . 127=133 224 1016 0800 | 3245
13h 8591 30-3.5 . 1.36=14: 2. 10.47 10855 | %96.3
Tath 32-98 32-336 . 1.65-1.52 233 10.79 1214.5 550.9
15th 39-105 3.4-3.57 1 1.54=1.02 235 11 1337.0 506.5
16th 06=112 | _3.6-3.78 . 16317 5.2 1143 1463.0 553.6
17th 13119 f  38-383 [ 1.72-1.81 25.9 11.78 15325 722.3
T8 T20-126 | 40220 ¢ 181191 | 26.6 12.06 1725.5 782.7
9th 1272133 42441 1 1.51=2.00 27.3 1233 1862.0 3226
20th 134=140 | __a4—452 _: 2.00-2.10 28.0 12.70 2002.0 308.1
st Tal—ial | 46—453 - 2.09-2.19 73.7 13.02 31455 732
72nd 148-154 | 48-50f ¢ 2.18-2.29 29.4 13,34 22925 - 1039.9
23rd 155-161 | 50-5.25 - 227=2.38 _{ 301 13.66 2343.0 1108.1
2ath 162-188 | 5.2-545 @ 2.35-248 | 308 —13.97 2507.0 1178.0

" “When Nusing the “Skip Two Days Per Waek” feeding p;ogram, faed tﬁc amounts shown per 100 bif&# under the “Limited
. Cvery Day" schaduie for the first five weeks as outlined in programs 1 and 2 on the facing page.

FOR FLOCKS HATCHED APRIL THRL SEPTEMBER (NORTH OF EQUATOR) :
TOR FLOCKS HATCHED OCTOBER THRU MAACH (SOUTH OF EGUATOR! i
' APPROXIMATE FEED AMOUNTS PER 100 BIRDS '
AGE . AVERAGE ON SKIF TWO DAYS PER WEEK FEEDING PROGRAM !
or frocx CUMULATIVE !
FLOCK BODY WEIGHT s, KG. :
WEEK DAYS LBS. i KG. L8s. KG. f
15t 1-7 { i
Znd 8-14 3
3rd 1521 T10-1.18 298-.562
ath 27-78 1.33-1.20 503- 635
Bth 79-385 T.56=1.64 707-.743
6th 642 T79-188 1 ail—852 & __ 180 357 3780 1715
th 3343 202-2.12 . 918-961 1 ___ 1986 3.9 476.0 215.0
Bth S0-86 | 225-238 . 1.02=107__t___210 3.52 581 .0 263,
3th 7—63 | 2.48-2.50 Ta2-18 L 217 9.84 588. 32,
ot =70 | 271285 1 1.23-1.29 | 224 70.16 501. 363.
Tith =77 298-3109  133-140 T 23.1 10.47 3170 315,
12th 78-34 317-333 1 L4A—151 | 243 LT 1039.5 .
13th 35-91 340-357 1.54-182 I 252 .43 11655 528,
Tath 92-98 363-381  165-1.73_ 1 259 11.78 1295.0 587.4
5t 39-105 | 3.86-405 _ 1.75-184 [ 266 12.06 7428.0 5477
T6th T06-112 2.09-3.29 T86-1.95 1 230 12.70 1565.0 7112
7t 113-119 2-4.5% T.98-208 & 257 13.03 T711.8 7763
T8th 120-126 355275 306-2.17 1 294 13.34 1858.5 3430
19th 127-133 4.78=5.02 217-2.28 L ___ 301 13.66 2009.0 911.3
20t 134=140 5.01-526 227-233 1 __ 315 7428 2166.5 382.7
205t 141147 594-550  238-249_ " _ 322 14.60 23215 1055.7
22nd 148-154 547574 . 248-260 1 328 14.92 2492.0 1120.4
23rd 155161 5.70-5.09 « 2.59-272 4 336 15.24 2660.0 1206.6
2am 162-168 533622 3 269-283 | _ 350 15.87 2835.0 12859

*When using the “Skip Two Days Per Week” feeding program, feed the amounts shown per 100 birds under the “Linvited
Every Day” schedule for the first five weeks as outlined in programs 1 and 2 on the facing page.
3)4) Skip Two Days per Week Feeding Program for Arbor Acres Broiler Breeder Female.
Source: Broiler Breeder female. Feeding and Management. 1981.
Arbor Acres Farm, Inc. Technical Service Department.
Glastonbury, Connecticut USA
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FOR FLOCKS HATCHECD: APRIL THRU SEPTEMBER (NORTH OF EQUATOR)
FOR FLOCKS HATCHED: OCTOBER THRU MARCH (SOUTH OF EQUATOR) _
AVERAGE APPROXIMATE FEED AMOUNTS PER 100 BIRDS ON FEED DAYS
AGE OF MALE
FLock BooY *SKiP EVERY OTHER DAY LIMITED EVERY DAY CUMULATIVE
WEIGHT
WEEK | ODAYS 188, KG. L8s. XG. 183, KG. 183, XG.
1 -7 - .
> T - . FULL FEED FULL FEED
3 15-21 * * 9.0-10.0 4.1-45 119.0-140.0 52 0=A2 ¢
4 22-28 i * 11.0-12.9 $.0-54 196.0-224.0 88.=1C*3
H 29-35 * 12.5-13.5 5.7-6.1 283.5-318.5 103 2-1&4 3
8 38-42 2.82 1.287 27-30 12.2-1386 13.5-15.0 6.1-6.8 378 0-423.5 171 21931
7 43-49 3.07 1.382 233 127-14 14.0-15.5 §.4-7.0 476.0-532.0 2138.247 2
3 50-56 33 7510 333 136150 15.0-18.5 5875 581.0-647.5 263 52857
9 57-563 3.58 1.613 31-34 14.1-13.4 15,5-17.0 7.0-7.7 £89.5-766.5 312.7-347 7
10 8470 330 1773 3236 145153 16.0-18.0 7382 801.5-392.5 363 55 3
11 7177 4.16 1.885 3537 15.0-16.8 16.5-18.5 7.5-8.4 917.0-1022.0 415.6-<¢83 3
12 78-84 4.42 2.000 33-39 15.9-177 17.5-19.5 7.9-88 1039.5-1158.5 471 4325 4
13 §5-91 468 2123 3540 16.3-13.1 18.0-20.0 8.2-9.1 1165.5-1298.5 52—&.“535 3
14 92-98 434 2.243 3T-42 16 5-13.0 18.5-21.0 3.4-9.5 1295.0-1445.5 587.3-233 5
15 99-10% 5.20 2383 3343 17.2-13 8§ 19.0-21.5 8.8-9.7 1428.0-1596.0 647 8723 8
16 106-112 546 2470 445 18.1-2Q0.4 20.0-22.5 9.1-10.2 1568.0-1753.5 711.1-783 3
17 113-119 5.72 2.80) 346 18.6-22.9 20.5-23.0 9.2-10.4 1711.5-1914.5 773.2-663 3
18 120-128 5.98 2713 4348 19.1-218 210-240 9.6-10.9 1&5&5-208_2.5 842.8-342 3
19 127-133 8.24 2.833 ] 19.5-22.2 21.5-24.5 9.8-11.1 2009.0-2254.0 911 2-10¢23
20 134-140 §.50 2.952 4351 20.4-23.1 22.5-25.5 10.2-11.8 2166.5-2432.5 982.5-1103.2
2 41187 5.78 3.060 <533 06236 23.0-26.0 70.4-11.8 2327.5-261a.5 | 10536-1735 3
2 148-154 7.13 323 || <53 213220 23.5-26.5 707120 2492.0-2800.0 | 1130.2-32730
23 155-181 7.39 3.352 ] L3-54 21.3-225 24.0-27.09 10.3-12.2 2660.0-2989.0 1208 4-1283 8
24 162-188 758 Ta7d | 56 227254 25.0-28.0 73127 2835.0-3185.0 | 7285 8-122%3
FOR FLOCKS HATCHED: OCTOBER THRU MARCH (NORTH OF EQUATOR)
FOR FLOCKS HATCHED: APRIL THRU SEPTEMBER (SOUTH OF EQUATOR)
AVERAGE APPROXIMATE FEED AMOUNTS PER 100 BIRDS ON FEED DAYS
AGE OF MALE
FLOCK 800Y *$KIP EVERY OTHER DAY LIMITED EVERY DAY CUMULATIVE
WEIGHT
WEEK DAYS 18s. KG. LES. KG. LBs. XG. 18s. KG.
1 ;}2 - - FULL FEED FULL FEED
g 15-21 * * 4.0-9.0 3.8.d.1 112.0-133.0 50.8-80.3
4 22-28 - N 10.5-11.§ £8-5.2 195.5.213.5 84.1-358
s 29-35 : g 12.0-13.0 34-39 769.5-304.5 T23.5-138.1
5 36-42 2.05 38| &0 718-132 13.0-13.3 368 38052060 163.5-134 1
7 4349 30 7.045 27-30 123133 73.5-15.0 5168 355.03110 206.4-231 8
8 50-568 .56 1.181 28-31 12.7-14.1 14.0-15.5 §4-70 553.0-619.5 250.3-281.0
9 57-63 .82 1.277 29-32 13.2-145 145-16.0 6.6-7.3 854.5-731.5 298.9-331.3
10 §4-70 3.12 1.415 30-34 13.6-154 15.0-17.0 8.8-7.7 759.5-850.5 344.5-335.7
1 71-77 338 1.533 31-35 14.1-15.8 15.5-17.5 70-79 £688.0-973.0 393.7-441.3
12 78-34 364 1.650 32-38 14.5-16.4 16.0-18.0 7382 980.0-1039.0 444.5-298.4
13 85-91 3.90 1.769 33-37 15.0-16.3 16.3-18.9 7.3-3.4 1095.5-1228.5 498.9-337.2
T4 32-98 416 1887 34-39 154177 17.0-195 7.7-8.9 1214.5-1365.0 550.9-519.1
15 39-10 3.42 2.000 35-40 15.9-18.2 17.5-20.0 79-9.1 1337.0-1565.0 | 506.5-532 6
16 10811 4.68 2122 3641 16.3-18.6 18.0-20.5 32-9.3 1463.0-1648.5 €53.6-747.7
17 113-119 4.94 2.240 37-42 16.8-19.1 18.5-21.0 8.4-9.5 1592.5-1795.5 722.3-&
18 120-126§ §.20 2.359 38-44 17.2-20.0 19.0-22.0 85-10.0 1725.5-1349.5 782.7-384.2
19 2713 546 2477 35-48 17.7:20.4 19.5-22.5 38102 1862.0-2107.0 | 844.6-935.6
20 734-740 572 2.594 3048 18.1-209 200-23.0 37104 70020-2288.0 | 908.1-1028.8
21 141-147 5.98 2,712 4147 18.6-21.4 20.5-23.5 9 310.7 21485.5-2432.5 973.2-1103.2
22 148-154 6.34 2.873 42-48 19.1-21.3 210-240 9.5-103 2292.5-2800.9 1039.9-1179.4
23 155-181 8.60 2.993 43-49 19.5-22.3 21.5-24 % 93111 2443.0-2772.0 1108.1-1257.2
24 162-168 8.86 3.113 44-30 20.0-22.7 22.0-28.0 10.C-11.4 2597 .0-2947.0 11730-1336.6

5),6) Feeding
Source:

Programs for Arbor Acres Broiler Breeder Male.

Broiler Breeder Male.
Arbor Acres Farm, Inc.
Glastonbury, Connecticut

USA

Feeding and Managenment.
Technical Service Department.

1981.
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APPROXIMATE FEED AVERAGE 30DY WEIGHTS FLOCKS HATCHED
_— . - PER 100 BIiRDS f -
froek | Viesk % %WE" x PER DAY iNorth of Ecuator—Oct-Mar.North of Equator—Agr.-Sep,
ot} of H.D. Prod. Hateh . South of Scuator—Apr.-Sep.iSouth of Equater—Oect.-Mar.
Am | Prod. | Prod. H.H. LBS. KG. ! L8, ¢ XG. LB8S, KG.
23 1 5 1] - 28--34 12.7-54 | 543-570 2.:5-258 6.16-6.47 | 279-293
23 ! 2 20 0 75 30-36_ | 13.6-15.3 Y 6.86-5.21 ' 2.35-2.68 | 6.39-6.68 | 2.90-3.03
27 | 3 38 1 78 32-33 145-172 1| 5.89-853 ' 267-278 | 6.62-6.88 | 3.00-3.12
23 4 55 4 82 2440 154—18.1 | 6.05-5.25 | 2.74-2.83 | 6.79-7.03 3.08-3.19
29 5 72 8 85 3440 15.4-18.1 Y 6.20-6.23 | 2.37-290 | 6.95-7.16 | 3.15-3.24
30 6 80 14 88 34-40 15.4—-13.1 || 6.35~8.31 | 2.28~2.95 | 7.10-7.28 | 3.22-3.30
31 7 a3 19 87 3440 154181 || 6.50-8.86 | 2.84-—3.02 | 7.25-7.43 { 3.28-337
32 8 a3 25 88 3440 15.4~18.1 6.60-8.77 | 239-3.07 | 7.35-753 | 3.33-3.41
33 9 82 30 88 34-40 15.4—-18.1
34 1 10 81 35 90 34—-40 15.4--18.1
35 1 81 41 90 32-38 14.5-17.2
33 12 30 46 90 32-38 14.5-17.2 ! .
38 14 79 56 90 32-38 14.5=17.2 | i
< 16 77 67 89 32-38 14.5—17.2 || 6.80-5.37 ; 3.38~3.18 | 7.65-7.74 | 3.42-3.51
3 18 75 76 88 32-36 14.5-16.3 | !
Y 20 73 86 88 32-36 14.5—16.3 | [
48 22 71 95 87 32-36 14.5—16.3 ]
48 24 70 104 87 32-36 14.5~18.3 i
50 26 68 113 88 30-34 13.6—15.4 | ]
R 28 66 122 85 30-34 13.6-~154 || 7.10-7.20 | 3.22-331 7.75-7.84 3.51-3.55
»34 30 64 130 84 30-34 13.6—15.4 | i
L 58 | 32 62 138 82 30-34 13.6—13.4 |
I 53 | 34 81 145 81 30~-32 13.8-14.5 |
© 60 | 36 59 153 80 30-32 13.8-14.5
82 33 57 160 79 30-32 13.8~-14.5
64 40 55 167 78 30-32 13.8=14.5
£3 LY 53 174 77 30-32 13.5—14.5
68 | <4 51 180 75 30-32 13.2~14.5
i 83% Av. Prod. 85.5% Average Hatch |

7) Production Standards, Body Weight Guide and Suggested Feed Amounts for Arbor Acres
8roiler Breeders.
Source: Broiler Breeder Female. Feeding and Management. 1981.
Arbor Acres Farm, Inc.
Technical Service Department
Glastonbury, Connecticut USA
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Growth Standards for Arbor Acres Broiler Breeder Female - Growing Period
Source: Broiler Breeder Female. Fedding and Management. 1981.

Arbor Acres Farm, Inc.

Technical Service Department.

Glastonbury, Connecticut USA
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Growth and Production standards for Arbor Acres Broiler Breeder
Female. - Production Period -
Source: Broiler Breeder Female. Feeding and Management. 1981.

Arbor Acres Farm, Inc. Technical Service Department.
Glastonbury, Connecticut USA



FEMALE BODY WEIGHT GUIDE (1)
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* NORTHERN HEMISPHERE

10) Growing Program for Cobb Female Breeder Flocks.

Source:

Cobb Broiler Breeder Management Guide, 1981.

Cobb Incorporated.

Concord, Massachusetts 01742.

AGE AUG. - JAN. FZB..JULY ESTIMATED FEED PER ESTiATIOFE3D 2ER !
IN HATCHES® HATCHES" 00 BIRDS 533 :
WEEKS | POUNDS | KILOS | 2cun3s | «iLos ZOUNDS KILOS QUNCES GRAMS |
0 ] @ 12) @ | Zull Feed Full Feed Full Feez Fuil Feed |
T @ i “w “ . [ :
N = % z Z
3 @] o ) 95 ) 310 a 3645 o 1316 3 3545 2 !
4 1.20 54 .20 54 20(4) 9.1(4) 3.2(4) 91 (2)
5 1.45(3) 66(3 1.48(3) 66(3) 21-22 9.5-10.0 3435 25100
8 1.65 75 183 75 21-23 95-10.5 3437 35-108
7 1.80 82 1,20 86 22.24 10.0-10.8 35.33 100-108
a 1.35 88 210 95 2224 10.0-10.8 3538 100-108 | :
9 2.10 95 230 1.04 23-2% 10.5-11.4 3.74.0 198.512 | !}
10 2.30 1.04 250 113 2428 10.811.8 3842 o 103118 . °
11 T4 250 1.13 270 1.3 2428 < 10818 < 3842 < 108-118 < °
12 af 270 122 220 132 2630 118138 - 4248 118336 . !
13 V] 290 1.32 310 1,41 2630 118138 4248 . 113136 .
14wl 310 1.40 .30 150 2832 = 127145 = 4851 = 127.145 = |
15 | 330 1.50 250 1.59 832 12.7145 4851 | 127048 =
18 2| 3.5 1.55 370 1.68 2933 13.215.0 4653 122150 | |
17 365 1.66 290 177 29-33 13.2-15.0 4853 132153 | ¢
18 385 1.75 210 1.88 30-38 138159 4858 135-159
19 405 184 230 198 3238 14.5-17.3 5.1-6.1 1£5.173
20 425 1.93 <50 204 3238 145173 516.1 148173
21 450 2.04 .75 2.18 3440 15.4-18.2 5464 12032 | ¢
2 J| 47 2.13 500 227 048 \[/ 182209 \/ 5.4.7.4 /] 182209 Wi
23 5| soo0mm 22750 | 3253 2.38(5) 28 I 100127 3 3545 3 10127 5
24 @] s20 238 €50 2.83 2830 3 118136 4 4248 2 118136 4}
[« <
o
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Laying Program for Cobb Female Breeder Flocks

FEMALE BODY WEIGHT GUIDE (1)

AGE AUG. - JAN. FEB.-JULY ESTIMATED BREEDER FEED (2) . TOTAL EGG
IN HATCHES® HATCHES® PER 100 BIRDS PER DAY o2 !
WEEKS SOUNDS Kit O FOUNDS | <11 Qs SOUINAS KILOS M EN NAYY
25 5.50(3) 2.49(3) 8.00 2.72 28-31(4) 12.7-14.1 (4} s
28 5.78 261 8.25 2.84 30-32 13.6-14.5 20
27 595 270 6.40 2.90 31.34 14.1-18.5 35
28 8.15 2.79 855 2.97 3235 14.5-159 30
29 8.3 2.58 6.73 3.08 32.38 14.5-16.3 65
30 8.40 299 6.80 3.08 32.36 14.5-18.3 78
31 8.48 233 8.85 3.11 32:36 14.5-16.3 82
32 8.55 297 6.90 3.13 3238 14.5-16.3 a3
3 8.55 297 6.90 3.13 32:38 14.5-16.3 a3
4 6.60 2.9 6.95 3.15 32.38 14.5.16.3 82
35 8.60 299 6.95 3.15 3236 14.5.16.3 81
38 8.85 3.02 7.00 3.18 32-36 14.5-16.3 80
37 8.65 3.02 7.00 2.20 32.38 14.5-18.3 79
38 8.70 3.04 7.10 3.20 32.36 14.5-18.3 78
39 8.70 3.04 7.10 3.20 3238 14.5-18.3 77
40 6.80 3.c8 7.18 3.24 31.5-35.5 14.3-16.1 76
42 8.85 an 7.20 327 31.5-35.5 14.3-16.1 74
4 8.85 n 7.28 329 31.5-385 14.3-18.1 72
46 8.90 333 725 3.29 31.5-355 14.3-18.1 70
48 8.90 3.13 7.30 3.31 31.0-35.0 14.1-15.9 68
50 6.95 3.8 7.30 3.31 31.0-35.0 14.1.18.9 66
52 895 3.35 7.3% 3 30.5-34.5 13.9-15.7 64
54 7.00 3.18 7.3% 3.33 30.5-34.5 13.9-15.7 62
58 7.08 3.20 7.35 3.33 30.5-34.5 13.9-158.7 60
58 7.0 3.2 7.40 3.38 30.5-34.0 13.9-15.4 38
80 7.10 3.2 7.40 336 I 305335 13.9-15.2 56
62 7.10 3.2 7.40 3.36 30.0-33.0 13.6-15.0 S4
84 7.18 32¢ 7.45 3.38 30.0-32.5 13.6-14.8 51
68 7.15 324 1.4% 3.38 30.0-32.5 13.6-14.8 47
88 7.20 3.27 7.48 3.38 30.0-32.0 13.6-145 45
70 7.20 3.27 7.48 3.38 30.0-32.0 13.6-14.5 44

* NORTHERN HEMISPHERE

11) Laying Program for Cobb Female Breeder Flocks.

Source:

Cobb Broiler Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.




Exq Estimated Estimated
Age Procucoon  Toual Hatcning  Fatching Accumuilated Straight Run Chicks
] Sirds On Hand Estrrate  £ous Per Eges Sg9s Hatching Hatching Per Week
Weeks Males Femaies Paxeont Week Pacom  Per'Week £q9s Percert Straight Run
25 105 1000 3 30 o} 9 o} o} o}
26 103 995 ] 393 % 418 418 7?2 300°
27 101 §90 33 2423 70 1697 115 78 1323
8 9 985 By 3247 30 2753 4873 84 2316
9 97 980 43 +#59 83 379 8663 86 3414
30 975 2 380 C 4914 13577 88 4324
31 98 970 34 5703 X £946 18893 0 4721
32 4 966 23 $747 G4 3402 24225 0 4861
33 93 262 35 57¢3 95 5436 9661 91 4945
34 93 958 34 33 93 5381 35012 91 4849
35 92 954 3 3342 95 5264 40276 92 4842
36 9 0 2 3433 £l 5180 45456 92 4765
37 g %47 gt I3 95 5100 50556 2 2692
38 91 944 3 3386 3 5021 93577 99 4619
39 N 94y 37 3369 96 5058 50635 R 4653
40 90 938 73 111 S6 4916 65551 91 4473
41 39 935 -3 $105 % 4500 70451 N 4459
4Q 89 933 7 3228 %6 4827 75078 9N 4392
43 88 931 7 3518 96 4817 8009% 90 4335
44 88 e i 4349 Gé 4744 84839 0 4269
45 87 927 ] ) %6 4672 89511 €N 4
6 87 995 73 +256 6 4662 94173 29 4149
47 86 923 T4 <781 ] 4589 38762 89 4084
43 86 921 3 706 96 4518 103280 89 021
19 85 N9 R 231 96 4448 107726 &3 3912
50 85 N7 b 2357 96 4375 112101 88 3850
51 34 91s ] 2233 6 4304 116405 88 37187
52 84 913 £3 09 93 4139 120594 a7 644
53 a3 N1 8 2336 95 4119 104713 a7 3583
S4 a3 909 47 £7463 95 4050 128763 a7 3523
55 8 908 k) 2195 95 3985 132748 86 427
56 82 07 45 L1246 95 3920 136668 86 3N
57 a1 906 Ead 053 95 3855 140523 86 3NS
58 A 05 &3 3991 54 3751 144274 88 3225
59 80 904 o2 323 04 3687 147961 85 3133
& 80 . 903 &1 3855 G4 3524 15158% 8s 3080
61 79 902 0 37 94 3561 155146 84 2091
42 79 500 » Al 93 3456 158602 84 2903
£3 78 89 3 %49 93 3304 161996 83 2817
64 78 898 7 1383 93 3332 165328 83 2765
65 7 897 36 1318 I 3970 168598 82 2681
64 7 896 33 249 9 31713 mm 22 2601
67 76 395 Ed 13383 92 ane 174883 81 Q520
48 7% 894 33 216 9 3081 177934 80 2449
Total 190,910 177,934 156,599
Awverage Per Puilet Housed 190.9 [21 1719 156.5

1. Checi AatEnes 3 waes loter

12) Production Guide Cobb Broiler Breeders.
Source: Cobb Broiler Breeder Management Guide, 1981.
Cobb Incorporated.
Concord, Massachusetts 01742.



Percent

] et | :
; Jo [xuaw\m‘w'! ' | !
o 4PM . ' ' [ f ' A . |
30 AR Y = . ’ |
Ny 4l R e . % Producton’ |
¢ EA | ey s !
° /‘[ iy by R S [
50 f | A | ““"’-V‘B‘\\ﬁ L

Fs i ' [ T
L] 8 A ! i l ! '

ﬁ/ P !

M ; ' i
R/ AN " B
30 Ay ) i : |

17 . | .;
w0 4 i ‘ ' i Lasin ‘
# b : LY+ Femaie O
10 - - T v 7 ;
0 ] NN
Asein o4 96 98 30 32 M 30 33 0 42 & 6 48 0 52 4 56 58 &0 4R 64 &6 65

Weeks

13) Cobb Breeder Performance Chart.
Cobb Breeder Management Guide, 1981.

Source:

Cobb Incorporated.

Concord, Massachusetts Q1742.
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Metric Imperisi
Femaie Female
Body Body (xx) o
V/eight {xx} g Weight Faed z
Targets(x) Feed £ Targets(x) Allowe E
{Flock Average Aliow- E, (Flock Average ance EY
Average) Male ance ] Average) tAaie Guide- 3
Age | Days Body Guide- e Body line
in ot Min. Max. Weight line Min. Max. Weight ('b/100
Weeks | Age (9) (9) (s) {g: bird) (1) (i) {16y birds)
(x) © 3 * g
L E 28 33
1 8- 14 1
2 |52 { g ===
3 22-23} 320 229 ‘ 420 o Ex 53301 om0 190 | 080 Max. 53z
4 | 29-35¢ a3 5% 520 233 OSwi 095 150 | 110 951b 0o«
s |l sca 1! e0 [FFH 120 170 | 13s 19-21
6 | 43- 291 se0 70 ! 720 91100 140 190 | 165 20-22
7 |so-38{ 730 e | 8s0 9%.104 1.60 120 1.85 21-23
8 | 57-63) 820 ¢ | 1000 105-102 .80 210 | 220 22-24
9 |6470] 90 1 | 1130 162118 200 230 | 230 24.26
10 | 71771006 114 ; 1260 113122 1 220 250 | 280 25-27 1o
" 76- 82 f o0 czie | 13g0 113-127 = 240 270 | 393 26-28 LB
12 |as9v s 1328 ! 1530 122132 [ X9 g 260 2% | 33 27-29 g3 ¢
13 | 92981270 126 b 1660 w2120 (@ ESH 280 310 | 365 28-31 222
14 | 99-105 1 1355 3ge ! 1800 132148 | 33 8{ 300 330 | 397 2922 &3 %
15 |10e-112 | 1439 1z06 | 1940 135150 | = Bw | 320 55 | 423 30-33 Z5=
15 }113-119 1520 1706 | 2080 123-139 H 340 375 | 480 3235 H
17 {120-128 | 1630 13ce | 2230 15C-163 = 360 395 | 495 33-26
18 |127-133 1720 133 | 2380 1524178 380 415 | 325 35-39
19 |134-140 {1800 1823 ! 2540 | 187-138 395 435 | 580 37-41
20 |141-147 | 1820 2353 ! 2700 | 177-195 415 455 | sa3 39-43
21 |148-158 {1980 215 | 2900 183-204 430 475 | 649 41.35 '
22 [155-181 | 2060  z223 | 3100 193-209 450 495 | 635 42-48
23 [162-168 | 2250 2¢65 | 3300 | 102-3118 | Daily || 495 540 | 7.3 23-25 Oary
14) Growth Rate Targets and Feeding Guidelines for Starbro

Parent Breeders (Males grcwn with Females).

Source:

Shavor Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9

Shaver Starbro Parent Management Guide, 1981.
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- BODY WEIGHT TARGETS & FEEDING GUIDELINES
*STARBRO PARENT 3REEDERS (24-64 WEEKS)

Metric Imperial
Fernale Femaie
Body dody
Weight > Weight Feed o
Targets Feed g Targets Allow- g
(Fleek Average Aliow- 8 {Flock Average ance a
Average) Mate ance g Average) Male . Guide~ g
Age Days Sody Guide I Body line &
in ot Min. Max. | Weight line Min. Max. | Weight ib/100
Weeks | Age (9) (9) (9 (g- bird) 1 (o) (L (1b) birds)
23 162-168 || 2250 2453 3300 104-113 495 5.40 7.30 23.0-26.0
24 169-175 | 2380 2350 3500 1C4-122 5.20 5.65 7.70 23.0-27.0
25 176-182 || 2460 2680 3680 109-132 5.40 5.85 8.10 24 0-29.0
28 183-189 || 2580 2750 3370 113150 5.65 6.10 8.50 25.0-330

5.80 6.28 375 27.0-340
5.95 6.40 8.9s 30.0-35.0
8.10 6.55 9.0 32.0-36.0
6.23 6.70 9.20 33.9-36.0
6.35 6.80 9.25 34.0-37.0
8.45 6.85 9.30 34.0-37.0
6.50 6.90 9.30 34.0-370
8.55 6.95 9.35 34.0-37.0
6.60 7.00 9.35 340-37.0
880 700 .40 34.0-370
6.60 7.00 9.40 34.0-37.0
6.65 7.08 9.45 33.5-36.5
8.65 7.0 8.45 33.0-38.0
6.65 7.10 9.50 32.5-33.8
6.70 7.10 9.60 32.0-35.0
6.70 7.8 9.70 31.5-345

27 |190-196 || 2640 | 2329 | 360 122154
28 |197-203 || 2710 | 2310 | <080 126139
29 |204-210 [ 2770 | 2970 | 4110 1232183
30 Ja2n-217 2830 | 3620 | 4170 15C-153
31 |218-224 § 2380 | 3020 | 4190 154-157
32 {22523t 2920 | 3120 | 4220 1242187
33 |232-238 || 2940 | 3120 | 4230 134-157
34 }239-248 | 2060 | 3180 | 4240 134157
35 |248-252 | 2980 | 3120 | 4250 1$4-167
38 |253-259 ] 3000 | 2200 | 4260 154167
a7 |260-268 || 3000 | 2200 | 4270 154-167
38 |287-273 {3010 ! 3210 | 4280 132-383
39 |274-280 [ 3010 | 3210 | 4290 15¢-183
40 |{281-287 | 2020 ! 3220 | 4300 1¢7-181
44 1309315 §3030 | 3220 | 4350 125-133
48 {337-343 [ 3040 | 3220 | <400 1234133

* rate and environmental temperature
Controlled leeding according to production
rate and eavironmontal temperalurg

Controlied fooding according to production

52 365-371 » 3050 4450 1e3-738 6.70 7.15 2.80 31.0-34.0
58 393-399 ¢ 3060 4450 138-152 8.75 7.20 9.90 30.5-33.5
] 421-427 || 3070 4520 138130 6.78 7.20 9.95 30.0-33.0
63-64 |442-443 1 3030 4580 134=147 6.80 7.25 10.00 29.5-32.5

15) Body Weight Targets and Feeding Guidelines for Starbro
Parent Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9



Broiler
Chicks Cum. = i
% s Cum. H.E. Cum. Hatched | Broder
Age Prod, Prod. | Egzs'Wk | 2Eggs per Wk H.E. Potential | per Wk Chicks |
in H.O. H.H. per per | per per ay per Hatched |
Wk Basis Basis H.H. H.H. H.E. H.H. H.H. Hatch H.H. pert.H.
2
25 18.0 17.3 123
8 320 318 22 35 30 .37 70.0 61
27 430 427 238 8.5 0 179 .7 76.0 1.36 1.9
28 56.0 53.8 332 134 72.0 2.80 55 230 232 3.3
29 " 700 69.0 453 15.2 85.0 an 9.6 es.0 3.49 7.8
30 80.0 73.8 532 20.7 90.0 497 14.5 87.0 4.32 121
3 820 80.8 383 284 e20 5.21 19.7 830 458 8.7
a2 82.0 . 808 523 320 945 538 28.1 83.0 475 213
3 81.5 79.7 3. 376 . =50 5.35 30.5 895 479 8.2
34 80.5 78.7 331 31 | oero 534 353 0.0 481 21c
35 795 77.7 3. 485 | 91§ 530 41.1 .5 4.80 338
38 78.5 76.7 337 54.0 ¢i0 5.28 46.3 N0 479 L8
37 s 75.2 3.25 59.3 $3.0 5.15 51.5 20.5 466 453
38 765 742 525 64.5 93.0 5.09 56.6 0.0 458 49.9
39 755 T73.2 5.13 9.7 98.0 5.02 61.6 83.5 4.50 . 544
4 | 745 722 511 74.8 98.0 4.96 6.8 830 442 538
41 735 70.8. <35 798 €30 4.88 714 83s 430 £3.1
42 728 639.8 L33 34.7 23.0 4.79 76.2 83.0 422 67.3
43 7.5 68.8 422 89.5 230 4.73 80.9 87.% 4.14 713
44 705 67.8 373 94.2 97.5 4.4 358 387.0 4.04 75.2
‘45 Tl Te9s 66.4 4E5 " 989 975 | 453 90.1 885 | 392 79.4
46 68.5 65.4 453 103.5 875 4,48 948 88.0 384 e22
47 67.5 64.5 4,51 - 108.0 97.0 4.4 99.0 835 378 87.0
48 | 665 6.5 &43 1125 97.0 432 103.3 850 | _ 367 20.7
43 85.0 61.6 &3% 18.7 27.0 4.18 107.5 84.5 353 2.2
£0 64.0 60.6 2 121.0 27.0 4.1 11186 34.0 3.45 7.8
5 3.0 59.7 < 125.2 | ¢7.0 4.05 1156 83.5 338 1C1.0
52 62.0 58.7 4.1 129.3 Q7.0 3.83 119.6 83.0 3.30 143
3 81.0 57.3 4.0 1333 g7.0 3.89 123.5 825 3.21 107.6
sS4 £0.5 56.9 sz 1373 %S5 3.84 1273 3o 3.15 110.7
85 595 58.0 k& 141.2 95.5 3.78 1311 815 308 113.8
58 585 s3.0 385 145.0 3.5 372 1348 31.0 3.01 1183
57 571.5 53.6 75 148.8 g3.5 362 138.5 30.5 2.9t 118.7
58 385 52.7 333 1525 €30 3.55 142.0 £0.0 284 1225
59 55.5 51.8 az2 158.0 $3.0 3.49 145.5 785 2717 1233
60 54.5 51.0 g 159.7 &30 3.43 148.9 7%.0 2N 123.0
81 7| 540 49.9 343 18327 95.5 3.3 1523 785 2861 1306
62 53.0 49.0 343 166.6 5.5 3.28 155.6 78.0 256 133.2
<] .S20 43.0 8 1700 95.0 320 1588 77.5 2.48 135.6
64 51.0 47.0 39 173.2 95.0 313 161.9 770 241 138.1 4

16) Potential Performance Starbro Parent Female.
Source: Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9



86

= ®
o EE _
| o o o
Rl O 2 3 3 3 < o 3 (@]
ST CN v~ - -~ - [3Y) o
— (o]
=
h 8 ©
LT i (T W L I LT -~
(I 1T T T Q=
"> =
L 13414 1414 -4 1 ANSNYNEE SO f1e]
1 ‘ Hi AU LA EHAH A L 4 fo .m“ ~ O
4-4-1t141-11- -1+ 1 -1- N 4} +4- | A 11 4 - -1-1- - BEERE Q v . ©
H L (o) edd | ol
-1 ) -1+ L -1~ 7|x|xll .n.A l \ |+ § NUEENE -+ - E 4l -1 44 o | S U ©
| - - A - !Tllf ARAR {4414 RENEEE SRS FNAE SERY FEE 41- o 2Fre
-1 -1- +H-1HH -1 xx.ﬁ 41 H14 b 4-4- -1~ HH T+ 4~ SEE -1} -4 1- -} H S=
= -
8 A 1% Nt..l o
.va.,L“..y T - ] 4} ﬁﬁ.\ (At\(rLi 44 A L {1 |41 - E |-4{- —_— =1
'S ' R TH - 1 - TR
Ansq._ kuv/ y o o m m...w
o, a‘ ] 11 wn > [ 35 S
o £ ° 08 oco
SUHIEEAHHTH LD S HH T I
spFHTHEI e AT e LT LH- n °os"
e T S . ..
8 3 ) o H 2 = ow
= 111 ~ : - . 4+ o~ T
o SAH HMH e [ - l‘.&%L L1.® M .m n.m.1
> Q <0 U O -
2 o ) v
3 LHHH T THH R H R P2 A 1.9 |1 |- A - Q0
‘ s HIHH $ s O s B
W AT i oo m s
e T 2 e
g 2 * o
b 4 » -1-H O L1 1d44 HE 444} <+ | o
- L4 A LT | - S o
S - so+ro
+t+HH -4 1-14- \1‘,Tr,~,n.| SNRE pENEN RENE > Sr— O
o0 © 2 ™ 3<t
- NP DA OE FTR RN REORA pRNE © s O
L ] \ - .-Ti 11 AT owna X
AANNAULNJURRORAY ERRRARNREE T 2 2
o~ & S O
N N N £0 oo
KT M+ - 4.} N « > > .
S HN | 4] ) B ©
1 | g [ HEH T M i1 © © O
4. -H 3 1 1L 431 5 ™ oS <
Ny N -4 . wES o0 CSSP
14 . 4 ] 13 .TILL +HS LA 2 14 dh o~ [
4 quss § oy BUNE INBEY EEul. B < ..
- 44 -4+4-- H++ m e
- ﬁrv %)
] THHH I ! L] o « =
1 ] 1 . 3
} | v 9
o
1 L a
Q o o (=] o O ”
533 © ~ o 0 ~t Mw. 2 © —

AODVINIOUII




R I = R T e Il
11 26 18
.23 5 .. 53
# - | 71s 106
- START SKIP-A-DAY FEED
4 ;[ el 1.69 540 119
5 © a4t 9 232 641 1.41
8 59 13 3.23 742 1.63
7 59 13 414 820 1.80
8 50-56 81 13.5 5.08 898 1.98
9 57-63 61 135 6.02 980 216
10 64-70 84 14 7.00 1061 2.34
11 71-74 64 14 7.98 1140 2.51
12 78-84 66 14.5 8.99 1225 2.70
13 85-91 68 15 10.04 1300 2.86
14 92-98 73 16 11.16 1374 3.03
15 .99%105 |77 17 12.35 1470 3.24
16 - 106112 82 18 13.61 1588 3.45
17 113-119 86 19 14.94 1660 3.66
18 120-126 91 20 16.34 1756 3.87
19 127-133 95 21 17.81 1835 4.04
20 134-140 100 22 19.35 1916 422
21 141-147 104 23 20.96 2030 4.47
22 148-155 109 24 2284 2142 472
2 156-163 113 25 24.39 2250 4.98

On Skip-A-Day — Doubie the amount of feed shown. Feed this amount every other day.

Feed suggested is for a guide only. Actual feed given should be the amount needed to maintain weights
shown up to 23 weeks.

Beginning the eighth week on off feed days give 12 pounds (681 grams) of oats per 100 birds. i no oats
are used increase feed by this amount.

18) Feed and Weight Guide for Pilch Broiler Breeder Females.
- Growing period -
Source: Managing Pilch Breeders -Broilers, 1981.
Pilch, Inc.
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Age Sreeder Feed Breeder Age T Bird/Day Lba/100
In Weeks Bird/Day-Grams Lhs/100/Day in Waeks Grams Per Day
23 113 25 43 145 32
24 118 26 44 144 31%
25 122 27 45 143 312
26 132 29 46 142 31%a
27 141 31 47 141 31
28 150 33 43 140 30%
29 : 155 34 43 138 30%2
30 155 34 50 138 3072
31 155 34 : 51 138 30%
32 155 34 52 138 30%2
33 155 34 53 138 3072
34 155 34 54 138 30%2
35 155 34 55 137 30%
38 153 33% 56 137 30%
37 152 33 57 137 30%
38 151 33% 58 137 30%a
39 150 33 59 136 30
40 149 32% 80 136 30
41 148 322 61 136 30
42 147 32% 62 136 30
_— et e 10—k — - — .

19) Feed and Weight Guide for Pilch Broiler Breeder Females -
Laying Period -
Source: Managing Pilch Breeders -Broilers, 1981.
Pilch, Inc.
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Body Weight t
Age in Praduction Totst Eggs Hatching Eggs Grams i
Weeks % P/WX. - Cum. P /Wk. - Cum. Females Males .
24 5 4 4
25 13 9 13
26 25 1.7 3.0 1.2 1.2 2460 2951
27 50 3.5 6.5 1.5 2.7
28 65 4.6 111 3.3 6.0
29 78 5.5 16.6 4.4 10.4
i 30 81 5.7 23 4.8 15.2 2680 3540
! 31 82 5.7 28.0 5.2 20.4
32 83 5.8 33.8 5.4 25.8
33 82 5.7 39.5 5.5 31.3
34 81 5.7 45.2 5.5 386.8 2890 3950
35 80 5.6 50.8 5.5 42.3
36 79 5.5 56.3 5.4 47.7 ;
37 78 5.5 61.8 5.4 53.1 i
38 77 54 67.2 5.3 58.4 3000 4176 i
39 76 5.3 72,5 5.2 63.6 i
40 74 52 77.7 5.1 68.7
41 73 5.1 82.8 5.0 73.7
42 72 5.0 87.8 4.9 78.6 3050 4360
43 7 5.0 928 4.9 83.5 i
44 70 4.9 97.7 438 88.3
45 68 4.7 102.4 4.6 92.9 3090 4450
46 67 4.7 107.1 4.6 97.5
47 66 4.6 111.4 45 102.0
48 65 45 116.2 4.4 106.4
49 64 45 120.7 4.4 110.8
50 63 4.4 125.1 4.3 115.1 3120 4530
51 62 4.3 129.4 4.2 119.3
| 52 61 4.3 133.7 42 1235
| 53 60 4.2 137.9 4.1 127.6
54 59 4.1 142.0 4.0 131.6 3150 4620
55 58 4.1 146.1 4.0 135.6
56 57 4.0 150.1 3.9 139.5
| 57 58 3.9 154.0 3.7 143.2
58 55 3.8 157.8 3.6 148.8 3180 4670
b 59 54 3.8 161.6 3.6 150.4
i 60 53 3.7 165.3 3.5 153.9
61 52 3.6 168.9 3.4 157.3
62 51 3.8 1725 3.4 160.7 3210 4700
63 50 3.5 176.0 3.3 164.0

20) Average Performance per Hen Housed for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 198]1.
Pilch, INc. '
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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T Age in _[ Weeks In T i ) ]
Weeks Production * Hatch i Chicks/Hen Cum. Chicks/Hen
26 3 75 75 75
27 4 77 1.15 1.90
28 S 81 2.67 4.57
29 6 83 3.65 8.22 \
30 7 85 4.08 12.30
a1 8 86 4.47 16.77
32 9 87 4.70 21.47
33 10 87 4.78 26.25
34 1 88 4.84 : 31.09
35 12 88 4.84 35.93
36 13 89 4.81 40.74
37 14 83 4.81 45.55
38 5] 88 4.66 50.21
39 16 88 4.57 54.78
40 17 88 4.49 §9.27
41 18 87 4.35 63.62
42 19 87 4.26 67.88
43 20 87 4.26 72.14
44 ! 21 86 4.12 76.26
45 22 86 3.95 80.21
46 23 86 3.95 84.16
47 24 85 3.82 87.98
48 25 85 3.74 91.72
49 26 85 3.74 95.46
50 27 85 3.65 99.11
51 28 84 3.52 102.63
52 29 84 3.52 106.15
53 30 84 3.44 109.59
54 3 84 . 3.36 112.95
'55 32 a3 3.32 ~116.27
56 33 83 3.23 119.50
57 34 83 3.07 12257
58 35 82 295 125.52
59 36 82 295 128.47
60 37 81 2.83 131.30
61 38 81 275 134.05
‘ 62 39 80 2.72 136.77
i 63 40 a0 2.64 139.41

21) Average Performance per Hen Housed for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.
Pilch, INc.
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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22) Performance Standards for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.
Pilch, Inc.
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Age Age Feeding Rate Freding Rate
in in per 100 Birds per Bird
Wks. Days ib. gm.
0 0-6 FF (2.5 Daily) | FF (11 Daily)
1 7 FF (4.0 Daily) | FF {18 Daily)
2 14 7-8 Daily 30-35 Daily
3 21* 3-10 Daily 43-45 Daily
18-20 Every 20-90 Every
4 28 20-21 80-35
5 35 20-21 Other 90-95 Other
6 42 21-22 95-100
7 49 21-23 Day 95-105  Day
8 56 22-25 100-115
9 63 23-25 105-120
10 70 24-28 110-125
1 77 25-29 116-130
12 84 27-31 120-140
13 91 28-33 125-150
14 98 29-35 130-160
15 108 30-36 135-165
16 112 31-38 140-175
17 118 32-40 145-180
18 126 33-42 150-190
19 133 34-44 155-200
20 140 36-48 165-210
21 147 38-48 170-220
22 154 40-50 180-225
23 161 44.54 Y | 200245 Y
24 168 25-29 Daily 115-130  Daily
25 175 28-32 125-145
26 182 30-34 135-165
27- 188- 34-36 155-163
36 252
37- 259- Gradually Gradually
Reduce Reduce
Feed Feed
Intake Intake
to 30-33 to 135-150
68 478 @ 56 Wks. v @ 56 Wks. *

*Feed every other day when 10 Ib.
(45 gm.) is consumed within 5 hrs.

23)‘Feeding Recommendations for Hubbard Breeder Female.

Management Guide for the Hubbard Breeder
pullet, 1981-1982.
Hubbard Farms.

Source:

Research and Development.

Walpole, New Hampshire.
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S .
! Avg. Famale Body Avg. Hubbard Male
Wi ib. Body Wr. b
Age Age Aug.-Dec. | Jan.-July Aug.-Dec. | Jan.-July
Wc":ks D?}: Hatches | Hatches Hatches | Hatches
0 1 0.09 0.09 0.09 0.09
1 7 0.25 0.25 0.27 027
2 14 0.50 0.50 0.55 0.55
3 2 0.75 0.7% 0.36 086
4 28 1.00° 1.00° 1.20° 1.20°
5 J5 1.20 1.20 1.50 1.50
6 42 1.40 1.40 1.75 1.75
7 49 1.60 1.60 2.00 200
8 58 1.30 1.80 2.25 2.25
9 83 2.00 2.05 250 250
10 10 220 230. 215 215
1 n 240 255 3.00° 3.00
12 84 | 265 | 275 330 | 330
13 91 2385 3.00 3.50 350
14 98 310 3.28 3.80 3.0
15 105 3.30 3.45 4.05 4.25
16 112 350 3.70 435 4.60
17 119 370 3.95 4.60 4.85
18 126 390 4.20 4.85 5.10
19 133 4.10 445 5.10 5.40
20 140 435 4.70 5.40 5.78
21 147 4.55 5.00 5.65 6.00
22 154 4.75 5.25 5.90 6.30
23 161 5.00 5.50 6.15 6.65
24 168 5.60" 6.10° 1.15° 110°
25 175 5.30 5.40 150 8.15
26 182 6.20 6.60 1.85 8.50
27 189 6.40 6.80 8.20 8.70
23 196 6.55 6.90 8.50 8.95
30 210 6.80 7.05 8.90 3.25
32 224 6.95 1.15 9.25 9.50
36 252 2.05 1.25 8.70 10.00
40 280 7.10 7.35 10.00 10.30
68"~ 475 7.65 7.90 10.50 10.7%
*Body weights are for ofi-feed day weights from 4 thru
23 weeks for females and males and are midday
weights aftar 24 weeks.
**Final weights are for average chicken house body
weights. Plant vseights should average 5 to 6%
below the 68 week weight above.

24) Recommended Body Weights for Hubbard Breeder Female.
Source: Management Guide for the Hubbard Breeder
Pullet, 1981-1982.
Hubbard Farms. Research and Development.
Walpole, New Hampshire.
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Weekly
Hatching £ggs % Broiler
Age Per Hen Housad Hatch Chicks
26 . ........ .65
27 ... 1.84
28 ......... 2.98
29 ......... 418 .. ...... 77...... 50
30 ......... 480 ........ Bl1...... 1.49
31 ..., 508 ........ 32...... 242
32 ..., 530 ........ 83...... 3.44
33 ......... 548 . ....... 85...... 4.08
38 ... 833 ........ 87...... 4.39
3 ......... 526 .,...... e8...... 4.66
6 ,........ 519 ........ 89...... 4.88
37 ..., 0811 L. 90...... 4.80
38 ......... 504 ,....... 91...... 4.79
39 ..., 497 ........ 9, . ... 4.72
40 . ........ 492 . ....... 91...... 4.65
41 . ....... 486 .. . ..... 80...... 4.54
42 ........ 478 .. ...... 80...... 4.47
3 ......... 471 . ....... 90...... 4.43
4 . ....... 466 .. ...... 89...... 4.33
45 . ........ 458 .. ...... 89...... 4.30
46 ,........ 452 . ....... 88...... 4.14
47 ..., 445 ... ... 87...... 4.08
a3 .. ..... 437 ........ 87...... 3.98
49 . ....... 430 ........ 86...... 3.28
5 ......... 422 ,....... 86...... 3.83
51 ......... 415 ........ 85...... 3.71
52 ......... 4.08 ... ..... 35...... 3.65
583 ......... 399 ........ 84...... 3.54
84 . ....... 391 ........ 83...... 344
56 ......... 383 ........ 83...... 3.37
56 ......... 376 ........ 82...... 3.27
57 Veeeae 387 ........ 82...... 3.20
58 ......... 3588 ........ 81...... 3.10
589 ......... 347 ........ 81...... 3.04
60 _........ 336 ........ 80...... 294
61 ......... 3.29 ........ 80...... 2.86
62 ......... 3.22 ........ 79...... 2.74
63 ......... 312 ........ 79...... 2865
64 . ........ 304 ........ 78...... 256
65 ......... 294 . ...... 78...... 251
66 . ........ 287 ........ 77...... 240
67 ......... 280 ,....... 77...... 234
68 ......... 273 ........ 7. ..... 2.23
69 .........  ........ 7®...... 2.18
4 7%...... 2.10
[ S e e 75...... 2.G5
43 Whks. 173 Hatching Eggs  84.4% 145 Broiler
Per Hen Housed Chicks

Production Soals for the
Source:
Hubbard Farms.

Hubbard 3reeder Female.

Research and Davelopment.

Managemeat Guide for the Hubba~d Breeder Pullet, 198i-1982.

Walpole, Vaw Hampshirs.
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will be produced per puillet housed to 68 weeks

total eggs. 173 hatching eggs, and 146 brgiler chicks
of age.

incresse from 109 to peak pfodu:tioq. if the per-
formance curves are equailed. approximately 183

This chart indicates the rate that production shouid

26) Performance Goals for Hubbard Breeder Female.

Management Guide for the Hubbard Breeder Pullet,

1981-1982.

Source:

Hubbard Farms.

Research and Development.
Walpole, New Hampshire.
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LIGHTING PROGRAM
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Suggested Lighting Program tor Canventional (Windowed)

Paultry Houses, 0 29° Latitude
TABLE |

[ Tt Mones of Rayuwwt Light Por Oew; Nasesss s Ariitmsat

Suggested Lighting Program for Conventional (Windowed)
Poultry Housas, 30> 39° Latitude

TABLE I}

L T e Fetmars of Motuoremt Light P Giry: Navurs) 2na Mrtioiat

— e WEEKS OF AGE im0t Prefolu i WEEKS OF AGE

—— ..:.;:;_ 113y 61 e e w26 28| 28 30 Mawm S | M o a3 uiu!u[a aiu[nirl
oL AN v { u-r‘r‘mﬂwn ;;‘I_‘___..‘ oL am R .-:-‘_.’-;:“nwn s l L -
UG YT s‘ ‘5"”:;}’."1 _"-", - * . - auG 23 . s= U-P’;jn;::aa o] n‘:ﬁ Lﬁ
sa vAR - et | g g ————— s&p '4an Y iy
cer L A Py iy —————1 oct Y * s -
NG MAY 0 | s = g " iy ——— ] NOV VAY Dy s et kg nasl
aic o N Y Y S ——— SEC | GUN |, as iyl s e |
N UL Y Es bl ds g 4 I R S T " s
T e o [ [ ailg " g ——————— 1) AU 3 el ¥ s
uan sap v |y e Syt ity ————————4 MAR sep v A —e ey “ iny
n ocr MR T AR N e———— Y arn ocT ) A e
wav Nov ST e Marurs Gov 0 20 veowen | gt MAY NOV | L e Namrw Orvigv ra 78 Wev Y —
o T | vy —— [ ——| N 1 DEC | T e Nerwes Osvirght ra 78 Weses oy el

Suggested Lighting Program for Conventionel (Windowed)
Poultry Houses, 30> 45> Latitude

I Tomi Mawrs of Repuwnd Light $o0 Oov: Nonursh sng AArtamst

Suggested Lighting Program for Conventionel (Windowed)
Poultry Houses, 46 55° Latitude

TABLE Il

1 WEEKS OF AGE

Nerev 2t

TABLE IV o e e

e | e WEEKS OF AGE

— e o ] 103 -.Iv-im‘nralu n! mima Mrvnnea | e +13 a1 el njwialuniain.
L gan 1 | GeNeumOwro G e oo | uaw U eS| L —
awG ! sma |8 mwhawmOmel S — L Aus | kes a7l AT ,

n T v L b
) AR || iy —r s | ! sep AN S+ +
ocr apm a3 — EA - oct o 8 A 1 s l
NOV P MAY | ldsrs ) — NOV MY L s 0 5| whs -
21 UM L s 3s et g s - ods oeg N B k] 3] ] mg—
Ay L g e il [ s | ey s a1 Tody L)l ey s | s
FE3 v AUG 3 “-:a’s S u‘-’s ~’:s ~':sL""‘1 ..’:s}‘—?_—‘ FEB I AuG 3 -:'s‘ -ol-‘sQ -!}s i-‘l’! ~'" ».‘-s nl:si -‘-’s; n’n’s
aA sip 5 v Uk AN il T MAR 1 sep v 35 aasi gl was] wasl was | wmsi was) Has
an ocT [ 5 Use st Oav e s s _"_" T APR { ocr ‘] Use Neturms Caviegrt ca 20 Wewss ot Age 1..',,’,
Ay nOV S he et Coviioht 10 28 Weres s wAY | nOV L me e Cevigntre Dot Aee | s
AN 114 7T e Wanaess Davuet re 21 Weses [N JUN i Qee " Loe somurss Qe 10 78 Weets of 204 sl was! was

1) Lighting Program for Arbor Acres
Broiler Breeder Female.

Source:
1981.
Arbor Acres Farm,

Broiler Breeders.
Feeding and Management.

Inc.

Technical Service Department
Glastonbury, Connecticut USA
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24

Hours Of Light
)

Ageln O 5 10 15 20 25 30 35 40 45 50 55 60 65
Weeks

2) Grower Lighting Program Guide for Environment Controlled (Windowless) Houses for
Cobb Broiler Breeders.

Source: Cobb Breeder Management Guide, 1981
Cobb Incorporated
Concord, Massachusetts 01742.

e e e+ e & e -
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Cobb Layer Lighting Program Guide
for 30°-39° North Latitude Area
Ase
inWeeks
Hutching Mondh Jan. fed. X 4 At May june July Aug. Sept. Oct Nov Dec.
Natural ey Leneth 1 1000 1030 103 1300 1400 1430 1400 1390 1290 111§ G1S 343
onth Aruficial feo.  Mx Ao
Lignts Start May June hey Aug. St Oct. Nov. Rec. . lan .
Natura Day Length 18 1400 1430 1820 13920 199G 1115 1045 945 1000 10:50 1150 1200
Totat Uighting 18 NY N 1460 400 G400 1300 1300 1300 1300 N
N
LS«"ZZ' E;Yn:;“ 20 N 1500 1500 1430 1430 1400 1400 1400 1400 N
93 1500 1530 i&¢C 1530 353G 1500 1500 1500 1500 1400 N N
28 1600 1600 1630 1600 1600 1600 1600 1600 1600 1500 1500 1500
3 1630 1830 1630 1430 43¢ 1630 1630 1630 1630 1600 1600 1640
1. N: Ngtsal Oav Legey
World Latitudinal Area Map

=

3) Cobb Layer Lighting Programs.
Source: Cobb Breeder Management Guide, 1981.
Cobb Incorporated.
Concord, Massachusetts 01742.
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Cobb Layer Lighting Program Guide

for 40°-45° North Latitude Area
Age

In Weeks
Hatening Month Jan. fen. Max Apr. May June oy A3 Sept. O Nov Cec.
Natwsal Oay Length 1 900 1020 1140 1390 4<d 1530 36 "0 1290 1050 9.20 840
MONth Artificial N - f
Ligrs Start M2y June Juy Aug Sek Oct Noe Cez lan. feb. Mar. Apx
Natural Day Length 18 14:40 15:30 15:00 13.50 1220 10:50 >0 32) 900 1020 1140 1320
Totai Lighting 18 NY N 1500 1500 300 13¢0 13C CIL0 1300 N N
:::z: 2;;::‘ s 20 N 1530 1500 1500 1430 1400 T+10 0 1400 1300 N

1530 1600 1600 1600 530 1500 "G I06 1500 15000 N N
28 1600 1630 1630 1630 1600 1600 "G T340 1600 1600 1600 1630
kLY 1630 14630 1630 1630 1430 1630 T8Il 230 1630 1430 630 1530

]

LN Neue Oov 9

Cobb Layer Lighting Program Guide

for 45°-50° North Latitude Area

Age

In Weeks

Harcrung Month Jan. fed. Mar. ApL My June Py Aug Sept Oz Now Dec
raturai Day Length T 820 000 1130 1400 380 1890 33 3% 1215 1030 990 300
::ﬂ"‘:’s’“;:“ My  Ame Uy A sat O Sx Im bn fen Mx A
rmOmLeem 18 1520 1620 1550 1430 @35 1030 530 300 8%0 1000 130 0
Zots Lighting ® NN 600 1500 1400 1300 34 "0 1360 N N
Jninietpidii 0 N 1600 1600 1500 1430 1400 s CaC 1400 1300 N

@ 1630 1630 1630 1600 340 1500 “zog 1500 1400 N

8 1700 1700 1700 1630 60 1600 &3 :20 1600 1500 1600 1830

34 1700 1700 1700 1630 "430 1630 c433 i3I0 1630 1600 1630 1700

TN N L ST

4) Cobb Layer Lighting Programs.
Source: Cobb Breeder Management Guide, 1981.
Cobb Incorporated. .
Concord, Massachusetts 01742.



Cobb Layer Lighting Program Guide

for 40°-45° South Latitude Area

Age
In Weeks
Hatching Month Jan. feo. Mar, Ao May June July Aug. Seot  Oct New Dec.
Natursl Oay Lengmn 1 1500 1350 1290 1050  §50 340 900 1020 1140 1380 144« 153
Month Arthcal
Linss Start May June July AR Sept Oct Nov Dec. Jan. few. Ma. ALK
Natural Oay Length 8 920 840 S00 1620 1140 1320 1440 1530 1500 1350 1220 1059
Total Lignting 18 1300 1300 1300 N° N N N N 1500 1500 1400 1300
{Natural
Wdum 20 1400 1400 1400 N N N N 1530 1500 1500 1430 1440
23 1500 1500 1500 1500 N N 1530 1600 1600 1600 1530 1500
o8 1600 1600 1600 1600 1600 1600 1600 1430 1630 1630 1600 16X
W 1630 1630 1630 1630 &30 1630 1630 1630 1630 1630 1630 1630
1.5 Metse Osy e
Cobb Layer Lighting Program Guide
for 30°-39° South Latitude Area
Age
In Weeks
Hatching month Jan. feo. Mag ApE May June July Aug. Sect Oct Nov Dez.
Natursl Day Length 1 1410 1310 1920 1115 1045 945 1000 1050 1150 1300 1400 1430
month Araficst
Lights Start May June Iy Avg Sept. Oct Now Dec. Jan, Feb. M Apr.
Naturs Dy Lengtn 18 5045 945 1000 1050 1150 1300 1400 1430 1410 1310 1290 1115
Toeat Lignting 18 1300 1300 1300 N® N N N 1430 1400 1400 1300
(A,ﬂd: m 20 1400 1400 1400 N N N 1500 1500 1430 1430 1400
23 1500 1500 1500 1500 N 1500 1530 1600 1530 1530 1500
o8 1600 1600 1600 1600 1500 1500 1600 1600 1430 1600 1600 1600
W 1630 1630 1630 1430 1600 1600 1630 1630 1630 1630 1630 1630
1. Nepsw Owv 09
5) Cobb Layer Lighting Programs.
Source: Cobb Breeder Management Guide, 1981.

Cobb Incorporated.

Concord, Massachusetts 01742.
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Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 10°N or S

*tncreasing =1
Decreasing = 0

% At 18 Weeks of Age Total Daylength: Artificiai and/or Natural Lignt i
Hamisphere d
Southern Natural 1-3 !
Hemisphere Date Daylength | - Days 4 Daysto 133 Days 19 wk| 20 wi| 21 wk]| 22 wk| 23 wk| 28 wit} 31 wk| 32 wi{ S2 wk |
Jan1s TMay2 T 1306 |1 | 23n | 124nconstantiignt | 10| 5n ) 18n | 160 | 160 ) 16 i8] 170 | <7
::;‘ F; ‘é“e';"z; 12:40 i | 23n | 12%nconstantignt | 15h { 1SR} 1Sn | 16N | 16N | 16N 116°:0 17N 17N
Bar TSI I9 ] 1236 |0 | 230 | 1218 wesks: Dasignt | 15N | 180 150 | 16N | 160 | 16 160} 170 | 170
82;;}? Aug- 3l 1222 |o | 22 13:;2?,‘.2:?31@‘ 15n | 1sn| 1sn | 16n{ 16n | 16n 160 17n | 7R |
May1s | aest3 ] 1208 |o | 230 | Oayiign 15n | 1sn| 15n | 160 | 160 | 16n [18n| 170 | 178
une 13 2;}_;8 1051 |0 | zan | Daylight 15n 1 15n ] 1sn | 16n | 18n | 1en f1enf1i7n ]t
uy1s [ Nev 81 137 o | zsn | Dayignt an l18n | 15n | 150 | 18 | 16n {157 n| 16N (178
fug 13 |Deci3 | 130 |o | 23n | Oayign tan f14n] 1an|1sn | 1sn | 1sn (18R} 160 [T 0
Sept.1s a1 | n3e |1 | zan | Dayngnt 1an | 1an | 1an [ 15n | 1sn {1sn 1506 160 o7
ISRt ::3",3 1147 |1 | 23n | 12nconstantugnt | 1sn{1snj1snfisn | 18n | 16n 160 17n 11T
':;;’;"55 dar2h ) v2zes |1 | 230 | 12nconstantfignt 15n{15n{1sn|1en | 16n | 16n |16 nj 170 | 17~
DETETIAS A | 1z21 |1 | 23n | 12ihconstanthent | 150 | 1sn | ish 10 | 16n | 16 16 n) 17N ny

Hours: Mirts

“After 52 weeks of age. theinCrease
of daylength by one hour 1S 0gtion 3

6) Lighting Programs for Starbro Broiler Breeders.

Source:

Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9
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Light Programme for Conventional Windowed or Qpen-Sided Houses
Latitude: 20°Nor S

HN:r:‘hur(n At 18 Weeks of Age Total Daylength: Artificiai and or Natural Light

Hemisphere

Hi:t‘:‘s::\':u Date D:y.::r:;‘m M D::: 4 Daysto 133 Days 19wk ZDwkIn wi 22wk 123 wk {28 wk |31 wk]32wk 52 wk
Rt May21 | 1308 |1 | 23n | 13nconstantiign: 15n | 150 | 50 150 | a0 | 6N 16'ml can |7
[ i Lne2t T 1a20 |1 | 20 [13unconstantignt | — |16n ) én | 1sn | 16n | 16n |16un} 170 | 170
Maris | Juvly | 38 o |@n TRl Tawesks | 157 | 150 [ 137 [“8n |18 | 160 161 nf 170 | A7
dor TS JRuas | 12w o | n G Oeske e | 157 [ 150 [ 130 [15m | 13n | 18n jreen] iTn | 17
Mayi3 Sept13 | 4204 |0 | 23n | Dayiignt 15n [15n | i5n | :8n J16n [ 160 [18%n| 1Tn | 1Tn
"D“e‘::';‘g gg}j;g 1131 | o | 2an | Daylignt 14n [ 14n ) 1sn 130 [18n j15n [15wnimsn | 17n
j:‘n":g m‘(,;? 1108 {0 | 23n | Daylignt van | 1an{1en ftsn b1sn {15n j1suan{=tan {170
s Dac 191 1054 | D | 23n | Dayiignt 13n | tan [ 1an | sn |1sn | 15n [15%n|{nsn 170
”?:1‘? j:[‘;}g 11:02 1 | 23n | Dayiignt 14n | 14n 1 12n 113n [ 150 | 15N [150n{"1an | 17N
Qe 13 i:gﬂg 1123 11 | 2an | 11 hconstantligrt | 14h {14n | 120 | 13n [15h 15K [18isni"isn | 17N
“1‘;‘;“55 g‘a;’!";‘g 12:08 i | 23n | 12nconstantiign: 15h [15n | 15n ‘:sn 160 {160 16wn| 17h | 17R
_?::;‘g Aog;:fg 1238 - | 1 | 23n | 12unconstantlignt | 150 {150 {150 {80 [18n [ 16n Li@anj17n {170

Hours: Mins, *After 52 weeks of age. the increase

. vt ‘s optiona,
“Increasing =1 of gaylength by one hour 's ootionai,

Decreasing =D

7) Lighting Programs for Starbro Broiler Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9



Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 30°Nor S

104

Decreasng = O

Lighting Programs for Starbro Broiler Breeders.

Source:

Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9

Hatch Oat
Northern At 18 Weeks of Age Total Daylenglh: Artiticial and or Naturat Light

Hemisphere
Southern Natural 1-3 '

Hemisphere Oate Daylength | * | Days 4 Daysto 133 Days 19 wi] 20 wk 21wk1uwk|23 wi( 28 wit| 31 wi|32 wi| $2wk
J‘gf'/“:’ :}'f?f's 13:46 i | 23n | 13.45nconstantt g | — 16R | cE- { N T IRT-Y 8 FT- "&. 7R
Fe0. 15 June 21 . 2w | ez o o \-

Aug 15 Sac 19 14:.05 | 23h 14 hconstantlight - 18r} 150 [ 3nl1en) 16N {18 n| 1T 1Tx
Mar. 15 July 13 . 14 nto 14 weeks - P xa g 2 ol e .
Seor 13 | camag | 13T 1O BN | js1gweeks Daynzn 1&n |15~ ["€a | 18R | 16N (160 "7 | TR
Apf. 13 Aug. 19 ) T4 nto 10 weeks ol ezaloeay . -
PRI ey g 1309 0| 23n ,o_mw"“_an,v:_,.MSn 15n |3~ 8r | 16n | 160 |t& . T 17m
May 15 Seor 19 ! . exadean A R N -
Mayii ol 1217 {0 | 23n | Daytignt | 15n|15n | 3n ] 2a| 160 ] 160 {16:n 17
'fj“e'::‘,’g g 13 1119 (o] 2an | Dayngnt {un 1en | 12n lesa | tan | 1sn s onf tza T
Juyis N80 1037 |0 23n | Dayngnt 130 | tan | cinin | 1salsn{is ] saa for7n
Aug. 15 Qec 19 e ez = . wan Jeos
PR PR I 1013 |0 | 23n | Dayignt 13n[14n | s2a 32| 150 1SR 15 n| 3. iR
Seot15 | J21 131 y029 |1 | 230 | Oayiignt 13n 1an ] c2siczaf1sn | asnisin| c3- |trrn
Octe freeid ) qriz || 230 | 11hconstantiignt an | 1en | rzm iz | isn|asn 15 a) c5- {mi7n
“3", ,‘g g"a’ 2 120 1 { 23n | 12hconstantiign: isn1sn |z~ t-i-l1an|18n}15 nl "= 17n
Ar-Ua 220 ¢ .
Dec. 13 Aor. 20 R Ci- 1 eza P I
Cone 13 peo 13.01 ] 23n 13 nconstant irgh: 16n 1} 16N R * | 16n | 150 |18 . 7=
Hours: Mins T Acter 32 weeks of age. t~2 ~irease
i cayrangth by one nouL- § SgLoradi
*increasing = |

Shaver Starbro Parent Management Guide, 1981.



Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 40°N or S

105

_“ﬁ!s.("_ﬂ.iu_‘
orthern

At 18 Waeks of Age

Total Daylength: Antificial and/or Natural Light

Decreasing = O

9) Lighting Programs for Starbro Broiler Breeders.

Source:

Shaver Poultry Breeding Farms Limited.
P.0. Box 400, Cambridge, Ontario, Canada NIR 5V9

Shaver Starbro Parent Management Guide, 1981.

|
"Southern Naturat —[ l 13 | ‘»
Hemisphere | Oate | Daylength | " | Oays - 40aysto133Days 19 wk| 20wk |21 wk| 22 wk{23 wk | 28 wk{ 31 wk 32 wi| 52wk
) j:fy}g Mayai 1 i 1“‘.-' | “+ hconstantiz=t | — |16n [16n] 16n | 16n | 16n j1eznl tTh ) -
:f:g-_‘é -6‘;'::’2; 15:02 1 }23- | 5nconstantiigr — | 186n | 18n {16 :nl16nni18an| 17R ] 170 | 172
TE TS BT e [0l it g | [ en e ven [en [ farl 7|
A B L R P o R Ry K Rl K K i K
xg:g igﬂ? 1222 | C|ai- | Dayignt 15h{1Sh {15h{ 16n | 16n | 16n |16%n] 7R | 1Ta
JOU;O}? 2;-;3 1088 | c|zz- | cayigm 13n{14n [14n | 1Sn | 1Sh | 15n |15:2n| 18R P17
j::”g ?A?y;s 955 | C]z22- | Daylight 12n | 13n [ 1an [ 15n | 15n | 15n |15un] 16n 17a
Aug. 12 E’,‘;’zﬂ 220 |claz- | Savign 12n | 13n | 14n | 15n | 15n | 158 152n] 160 171
%’::-1‘55 j::;}g 948 |t zis | Jaylight 13n}1an {1an | 180 | 15n | 158 f1sunf1en s
gg:.:g fﬁ;ﬂg 10:49 1|23~ | *oi5nconstanti gnt | T4 | 14h [ 14N | 15K | 1Sh | 15K [15%R] 18R P1T-
m;g g‘;g} 1209 {1 ]2~ | "2nconstantligm 1sn|1sn |15 | 16n |16k |60 [18un] t7n { TR
?:rfé}g Ar20 1 wa2r | i |z~ | -3.nconstantugnt ~ |16n|16n | 18n | 18n | 160 j1&unf 17h 1T |
Hours: Mins. *After 52 weeks of age. the inCrezze
*Increasing <1 of dayiength by one hour is cptidra.
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Hours Of Hours C1 ~ Hours To
Moanth Daylight Cayiight Age At Use At
Placed When Placed At 20 Wks. Lighting Lighting
January 10 14%A4 21 Wks. 15 Hrs. |
i
February 101 1472 21 Wks. 15 Hrs. |
|
March 11" 14% 20 Wks. 14% Hrs.
April 12% Lock in natural day 13% 18 Wks. 14  Hrs.
length at 16 weeks. i
May 13%2 Lock in naturai day 12 18 Wks. 14  Hrs.
length at 14 weeks.
June 14%2 Lock in natural day 10%2 18 Wks. 14  Hrs.
length at 14 weeks. v
July 14%2 Lock in natural day 10 18 Wks. 14 Hrs.
length at 16 weeks.
August 14 10 20 Wks. 14 Hrs.
September 13 10%s 20 Wks. 14 Hrs.
_October 12 . 11%2 21 Wks. 14 Hrs.
November 10%2 12%2 22 Wks. 14 Hrs.
December 10 13% 22 Wks. 14%2 Hrs.

10) Lighting Program for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.
Pilch, Inc.
P.0. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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o Rours of Gght ]
Pulfet Appros. Date Stimalation to

Hatch Date Growing Pesiod Pullets Are Add-At 18 Wks
(M. Hemisphere) Lighting Program 18 Wks Oid I of Age
Jan. 1 Natural Daylight - May 5 1
Jan. 15 May 20 1
Feb. 1 - June 5 12
Feb. 15 June 20 12
Mar. 1. July § 1,
Mar. 15 Lock in Daylight July 20 2
Apr. 1 Hrs When Puilets Aug. 5 1%,
Apr. 15 RfeaAch 1( ;in Wk:5 Aug. 20 1%
May 1 O1Agellar. 13- go5 g5 1%
M:; 15 June 15 Hatches) S:SK 20 1'/;
June 1 Oct. § 12
June 15 Oct. 20 12
July 1 Lock in 12 Hrsof  Nov. 5 2/
July 15 Light on Oct. 1 Nov. 20 3
Aug. 1 Dec. 5 3
Aug. 15 Dec. 20 3
Sept. 1 Jan. 5 3
Sept. 15 Jan. 20 22
Oct. 1 Use 12 Hrs of Feb. 5 2
Oct. 15  Constant Light Feb. 20 1
Ngv, 1 1-18 Wks (Oct & Mar. 5 1
Nov. 15  Nov. Hatches) Mar. 20 1
Dec. 1 Natural Daylight Apr. 5 1
Dec. 15 | Apr. 20 1

NOTE: Additivnal light stimulation should be provided for all flocks
by adding one half-hour every 2 weeks until 16 to 18 hours have been
reached. Provide at least 2 additivnal hours of light stimulation after
18 weeks by adding one half-hour of light at 20, 22, 24 and 26 weeks.

Lighting Program for Hubbard Boiler Breeders

(Conventional windowed Houses).

Source: Management Guide for the Hubbard Breeder
pullet, 1981-1982.

Hubbard Farms. Research and Development.

Walpole, New Hampshire.

107



APPENDIX 4
BROODERS
BROODING ARRANGEMENT
PRECISION DEBEAKING
PRODUCTION SYSTEM
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SBM Brooders:
downgoing heat.

SBM brooders: strong headng

at floor level, low heat loss to the ambient air.

Energy savings

In intensive poultry growing
facilities, the ambient air must be
changed frequently to extract waste
gases and provide the necessary ox-
ygen for the animals breathing.

In this ventilatdon process, the
higher the ambient air temperature,
the higher the energy consumed.
SBM Brooders radiate their power
likethesun, fromabove. Thepoultry
at floor level, are precisely heated at
brooding temperature while the am-
bient ai¢ in the growing facility re-
mains at a lower adequate tempera-
ture. The visibility for stock man-
agement is perfect.
Theenergy savings may beasmuchas
10 to 25% plus.

Better periormance

Thebirds inagrowing houserequire
different amounts of heatdepending
on whether they are weak or surong,
sleepy or actively moving.

If birds fail 1o find a comfortable
temperature, they over-cat and be-
come inefficient converters of feed.

The heat gradient patteen produced
by SBM Brooders at floor level ena-
bies all the birds to locate, atany ine
stant, the exact comfort zone which
suits them individuaily.

SBM Brooders:
Feed conversion may be improved by
1 to 1.5% plus

f

SBM Brooders create a heat refuge
on the floor (A) about ten feet in
diameter, providing ample space for
all the birds, sucrounded by a wansi-
tion zone (B) where the temperanuce
falls off gradually.

Lower mortality and better visual
inspection

SBM —the eye level brooder. They
are placed about § feer off the floor,
leaving an unobstructed view of the
behavior of the bitds making it easy
to check their health. The heat re-
fuge is large enough to prevent
crowding.

The heatgoes whereirdoes the most
good. The descending heat warms
the floor environment moce than the
general air and keeps the litter dry
and healthy.

SBM Brooders:

Mortality reduced by 1 to 2% of the
total number of birds*

“wa 4 eith Ix
wms, where the carm zome 5 wo mmail and
insufficiuntly Arased and the ambient air is (00 hot.
Subsannased by field s o, idennical bunldings
twith wdenncal production conditions, climate, anis
mals, feed. disense conaol ec.

Your chicks are on the ground and that’s where the heat should be found.

Source:

1)

SBM Infrared Heating, Inc.

P.0. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401
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SBM Brooders:

powerful and efficient.

SBM Brooders, placed five feet above the floor. radiace enough heat at floor level to heat all the birds without crowding.

SBM Brooders:

Heating power at floor level for
poultry

SBM Brooders shouid be placed
about five feet off the floor, with the
ambient air temperature adjusted to
approximately 70°-80°F according to
birds age and weather conditiens.
You will observea very even spacing
of birds on the floor, with a siightly
lower density at the center of the
warm area. {n spite of the low power
consumption of SBM Brooders, the
heated areais largeenough focalithe
birds, without crowding, and visibil-
ity under the Brooders is exceilent.
SBM Brooders are so effective that
i’s normal to operate two thirds of
them in the spring and fall and oniy
half in summer.

SBM brooders: s

Fuel: Propane, an tnexpensive furm of energy )
that is easy 1o stovs.

Source: SBM

225

How to choose and install your SBM Brooders

A few mistakes to avoid (the way your birds piace themselves will guide you)

A. Correct use of SBM brooders and comirois
gives oprimum broodixg remperaiures and
cconomy of energy.

If thedirdscrowd togesher inthecentarof the
heat refuge they are betng underkeated.

BB L R A

B. If the birds keep away from the heat refuge
area, (eqving it unoccupiad, they are being
overheaied. Bird spacing and movement
will guide you im reguiacing SBM comtrois
forcorrectheatingand mazimumeconomy.

imple to instail and highly reliable.

5
LNk
= UDU-:

High-qualsty brooder, light and compact: one
person can carry several ai a time.

2)

A single ther mostat controis @ series of brooders;
an insigliarion is easy o set up.

Infrared Heating, Inc.
P.0. Box 3437 College Station

Industrial Drive,

Fredericksburg, Virginia 22401




BEFORE INSTALLATION PLEASE READ THE ENTIRE INFORMATION SHEET CAREFULLY.

SBMD

powncomg Hear BROODERS FOR POULTRY

TECHNICAL INFORMATION

REF. 6DRPFS; Infrarad LPG gas brooder, all stainless steel
with air filter and flame safety device, compiete with gas
vaive, two suspension chains, brackets and support plates.

Suitable for $500-1000 chicks; 200-350 turkey poults
depending on housing tvpe and climate. Particularly suited
for warm to temperate climate iocations. 5,000 to 10,000
8TU. Wt. 4.85 ibs.

SUNNYBIRO 6

REF. 8OPRFS: Infrarad LPG gas brooder, ail stainiess steel
with air filter and flame safety device, compiete with gas
valve, two suspension chains, brackets and support plates.
Suitabte for 500-1250 chicks: 350-500 turkey poults
depanding on housing type and climate. Particularly suited
for temparate to cold climate locations. 7.000 to 14,000
8TU, wt. 5.5 ibs.

Natural gas model aveilable.

Automatic model with auto-start available.

SUNNYBIRO 8

REF. RGS +» ST 1: Semi-automatic control panel with
thermostat for regulating output {220V AC 60 Hz) single
phase. Includes gas filter. For 1-18 BOPRFS or 1-24
SOPRFS.

Input pressure to RG8 15-20 psi; RGE supplies operating
pressure to brooder variable between 207-60” w.C. (0.7-
2.2 psi). Maximum flow rate 3.1 gai/hr. Wt. 8.85 Ibs.

SEMI-AUTOMATIC
GARoUP CONTROL

ACCESSORIES
.- s ]
\I- ! REF. V 11: Individual gas vaive injet 4" NPT male threaded
) {, “;—_‘5 pipe, outiet: 3/8" nipple. attached by compression joint.
GAS VALVE

3/8” ID LPG gas hose is available.

3)
Source: SBM Infrared Heating, Inc.
P.0. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401



DESCRIPTION OF EQUIPMENT

8rooder support is comprised of a3 mounting plate P for
attaching to the cailing, two lengths of chains C and a

support plate E.

REF. SP 20.

Air filtar media for placing in fiiter box. REF. ME 4.
Security flame failure device is fitted as standard.

Gas supply from rigid pipe circuit to brooder by flexible
hose. nippie connection 3/8" to injector block is standard.

Note: hose ferrule or recognized equipment attachment of
rubber hose to nipple is essential.

MINIMUM (20" WG)

6DPRFS 8OPRFS
GAS CONSUMPTION
A o J0.125 GaL/H | 0.182 GaLH
GAS CONSUMPTION | g 083 GAL/H | 0.09 GAL/H

DIMENSIONS

14" x 9" x 11"

711" 29" x 11~

UNPACKED WEIGHT 3.75L.8.

4218,

C- ME4
/

SCHEMATIC DIAGRAM OF RG& CONTROL PANEL, THERMOSTAT AND 8ROODER CONNECTION

Y1 AnyvT-Ore
vaLvE

]

140 VAG ==

sLEcTY,
JUNGT. BOX

D) GAR
Halm
SHUT-0FF vALVE

s
THARMOSTYAY

EQUIPMENT NECESSARY FOR AN INSTALLATION

QUANTITY TOTALS

1 Sunnybird 8 ref. BDPRFS Kit for SQ0 to 1250 chicks depending on housing type and
climate for 350 to 500 turkey pouits depending on housing type and climate.

1 Sunnybird 8 ref. DPRFS Kit for 500 to 100 chicks.CHECK YOUR REQUIREMENTS.
tor 200 to 350 turkey pouits: CHECK YOUR REQUIREMENTS.

1 gas vaive per broodar (inciuded in all kits)

1 control panel RG8 with thermostat ST1 for 1-18 3DPRFS. 1-24 6DPRFS

Attention: Minimum 1 control panei per brooding chamber.

00 NOT FORGET TQ INCLUDE:
— in the gas pipe line a general gas vaive, a gas filter
— flaxibis hose for each brooder

— for the electri¢ circuit. a differential switch and fuse 0.7 A for each RG 6

Source:

THE SUN’'S HEAT COMES DOWN AND SBM’'S TOO

4)

SBM Infrared Heating, Inc.

P.0. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401
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GUIDELINES FOR INSTALLATION
THIS IS YOUR CHECKLIST

NO.
(i1 ] GAS AND PRESSURE

SBM brocdsrs for pouitry are designad for using LPG — Propane gas. They operate ata pressure vari-
able between 20" and 60" W.G. (0.7-2.2 psi) which is obtained using an S8M control panel. NEVER
drili out a broodar orifics.

2T} INCUNATION AND ATTACHMENT HEIGHT f

Brooder 6DPRFS and 8OPRFS require a hanging angie of
approximately 20° to the horizontat{as shown) for efficient )
operation and should be suspended such that the brooder
2.1 T ] nippie fitung is 5° above the itter or fioor level. Height can
be 3itered for fine adjustment of temperature and heating
area required,

BT cewng

Minimum distance to be maintained between a radiant heater and the ceiling:

6DPRFS: 2 Ft. 8DPRFS: 2 ft. 10 in.
in case of polystyrene or straw insuiation material, these distances must be increased by 1° or more
according to the inflammability of the material or place an asbaestos protection sheet batwean the
brooder and the ceiling. Brooders should be instalied at a minimum of 3 ft. from side walls or other
paneiling which represents a fire hazard.

MOUNTING FILTER M

Fit filter M into the tip of filter holder B taking cara to leave

space D open. - M l

Then, put the filter holder into the recass provided on the .

brooder. See diag. page 4 if necessary. ¢
poiiont |

GAS PIPING
E] Diameter: Designed to keep pressure drops beiow 5%.
ED RGS attachment: All the connections should be instatled by a professionai gas serviceman.

Eﬂ: Blow off: All the conduits should be carefuily cieaned ensuring there are no dirt particles in the
circuit before making the connection to the different control paneis and brooders.

ED Leaks: Each connection must be checked with leak-detsctor products before starting up the unit.
continued
on page 4

FILTER BOX 3

THERMOCQUPLE

FINS
8ULB NUT

SAFETY uNIT

PUSH BUTTON »

LOCKING SCREW ¢

CAUTION — FOLLOW INSTALLATION INSTRUCTIONS CAREFULLY. DO NOT TAKE SHORT-CUTS.

5)
Source: SBM Infrared Heating, Inc.
P.0. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401
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CAUTION: AS WITH ALL GAS APPLIANCES, ADEQUATE VENTILATION SHOULD BE ASSURED.
HOW TO START UP SBM BROODERS

LIGHTING BROODERS

— Open main vaive for building and put maximum regulator to pasition 7. Turn up thermostat to open
electrovaive, making maximum requlator operational.

— Turn on current to installation if a controt panel RG8 is being used.

— Open individual broader valve. press safety push button P while holding flame close tofins X. Hold
pressure on button for 30 to 40 seconds. Repeat for naxt brooder.

— Set thermostat to desired temparature. Reset mini and maxi control knobs to required levais.

REGULATION OF HEATING POWER

MANUAL: According to the required temperature under the brooders. regulate by turning the dial.

SEMI-AUTOMATIC: After ragulation of your control panel you wiil obtain the temperature desired
automatically, without any further manuai operation. Regulate the controis according to climate
conditions and time of year,

SHUT-OFF BROODERS

— Close individuai vaive of each brooder.
— Close main vaive for building, turn off current to instailation if control panet RGBS is being used.

MAINTENANCE GUIDELINES FOR SBM BROODERS

Never aim a high pressure jet of stesm, water or chemical at the brooders.

EACH WEEK

— Raplace the filter with a claan ona. CARE: Filters can be washed in warm water (140°).
DO NOT START USING THEM AGAIN UNTIL THEY ARE ABSOLUTELY DRY.

BETWEEN EACH FLOCK

1. Remove the filter holder with filter media.
2. Unscrew nut € holding thermocouple to injector block.
3. Unscrew U to retease the injecting unit: remove the injecting unit.
4. Ensuring brooders are COLD, aim a stream of compressed air 40-80 psi.
A. inside the injector block entry location blowing into the entire brooder.
8. on the grating and fins of the brooder heating surface.
5. Re-assemble injector block and thermocoupie. hand tighten pius % turn with smait wrench.
6. Check if the flexible hose is in good condition. Replace at least every 2 years.

€. Thermocoypie Screw
Attachment

Magnatic Head

injector 8lock

P.Pusn Button

Remguing injectar Block

GENEAALAECOMMENDATIONS FOR GAS USAGE

Neover tast for gas leake with & lighted match. Onty REMCE’,“ENY PARTS
witen sl CONNECHONS Neve Been tested and thers are : All boxed-in parts

no laaks procesd wath the start up of 3 unit. are avaiisble

REGULAR MAINTENANCE — MAXIMUM EFFICIENCY
6)
Source: SBM Infrared Heating, Inc.
P.0. Box 3437 College Station

225 Industrial Drive,
Fredericksburg, Virginia 22401
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7) Suggested Layout for Brooding Period.
Source: Shaver Starbro Parent Management Guide.
1981.
Shaver Breeding Farms Limited.
P.0. Box 400 Cambridge, Ontario
Canada N1R 5V9
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Crowding means they're cold. Chickens outside the hover.
Temperature too high.

Proper temperature.
Chicks well distributed.

8) Chick Behavior Regarding Brooding Temperature.
Source: Pfizer H & N
"Meat Nick" Breeder Management Program, 1981.
H&N, Inc.
15305 N.E. 40th St., Redmond, WA 98052



9) Precision Debeaking (It holds through laying period)

Source: Broiler Breeder Female. Feeding and Management.
Arbor Acres Farm, Inc.

Technical Service Department

‘Glastonbury, Connecticut USA

1981.

LLL



1.-— SLAT

PLATFORM

JE

' e

l :D LITTER AREA [Ii :l !‘l
iiti

il

%
JE

N

77X

=
—1\

=

i~ FEEDER

TRQUGHS

e

Il LiHTs

| H"" 1 'é,.' : 1
(I B L
AN ]] K L i
| 1 A |y
' =2 =h :k ] ”“ . BACK TO
| =1 1 ':_'+|—_ BACK NESTS
il I
H Yo = — - -
i V“ || i B - SUAT RAMRS
i it 1
L I
S I i IR
e 53 e
S il 1 3 1 it
RPN = .
S i S~ PERSONNEL
i , STEPS
il i LA

10) Basic Litter/Slat House Equipment Arrangement.

Source: Arbor Acres.

Slat Plans and Management for Poultry Houses,

1981.
Arbor Acres Farm, Inc.

Glastonbury, Connecticut USA

118



119

B Ty, R
o> = = ORI ) DN Y
g% ~a \\\\ \ 8 \\\\\ S \\\\‘\ N 4\\ ;
5 N ' el
5——' \ D

i
[
~

S HEE | |

\

11) Basic Litter/Slat House View.
Source: Arbor Acres.
Slat Plans and Management for Poultry Houses.
1981.
Arbor Acres Farm, INc.
Glastonbury, Connecticut USA
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APPENDIX 5
VACCINATION PROGRAMS



AGE
1 Day
10-14 Days

6 WEEKS

B WEEKS

12 WEEKS

11-12 MWEEKS

13-14 MEEKS

16 WEEKS

19 WEEKS

Tyee

MAREK'S
NEWCASTLE/BRONCHITIS

NEWCASTLE/BRONCHITIS

Fowt Pox
AND
Fowl. CHOLERA

AOEI
OR
A.E./Fowl. Pox

1.8.D, (LIVE)

Fowl. PoX
AND

CHOLERA

NEWCASTLE/BRONCHITIS

NEWCASTLE (KILLED)

Probuct

TRI-BLEN

NB-BLEN
OR
NB-BLEN-PLUS

FP-BLEN
C.U, STRAIN

TREMOR-BLEN-D

FP-BLEN

C.U, STRAIN

Bron-BLEN-L

List No,

5046

5741
5299
5179

5210

5179

5265

1) General Broiler Breeder Vaccination Program.
Source: CEVA Laboratories, Inc.

10560 Barkley.

Overland Park, KS 66212

AppLicaT]ON

IRJECTED
DRINKIMG HWATER

DRINKING VATER

. DRINKIHG VATER

WING STAB
INJECTED

DRIUKING HATER
HinkG STAB

DRINKING VATER

HinNG STAB
INJECTED

DRIMKING VATER

INJECTED

tet



AGE TYPE
1 Dav MAREKS
1 Davy Fowr Pox
8 Davs InFecT10US BursaL Dis.,
14 Davs NewcasTLE-BRoONCHITIS
4 Heeks VIRAL ARTHRITIS
6 WEEKS NEWCASTLE-BRONCHITIS
10 Meeks AE-FowL Pox
10 Veeks ViraL ARTHRITIS
16 Veeks NEWCASTLE-BRONCHITIS
18 Heeks NewcasTie (KiLLep)
18 VEEeks Fowt. CHOLERA

Every 90 pAYS BRONCHITIS

Source:

10560 Barkley.

PRODUCT.

IIVT-BLEN
TCP-BLEN
[BD-BLEN
TRI-BLEN
VA-BLEN
NB-BLEN-PLUS
PT-BLEN
VA-BLEN

BI-BLER-H
OR
NB-BLEN-PLUS

~ BRON-BLEN

LIST NO. APPLICATION

5323
5778
5321
5046
5315
5299
8344
5315

3728
5299

5566

Oveland Park, KS 66212

Sus-Cu

Sus-Cu
DRINKING WATER
DrRINKING HATER
Sus-Cu
DRINKING VATER
WinG Wes
Sus-Cu

DRINKING VATER

DRINKING WATER
Sun-Cu
Sus-Cu

DRINKING WATER

2) Broiler Breeder Vaccination Program for the State of Georgia.
CEVA Laboratories, Inc.

el
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TRI-BLEN®
Newcastle-Bronchitis
Vaccine

Liva Virus, Chicken Embryo Origin
2-1 wpe, B-1 strain

$3achusetts and

Cornecticut types

» Protection against both
Newcastle and bronchitis
diseases

Drinking Water Adminis-
tration (List No. 5046)

*COC cose size (without 2i'uent).

Beak-0-Vac Administration
{List No. 5046-83)

1300 cose siz2 (150 cc cotties of cituent,
ransier spikes. ana ve~ssets® srpped
separately)

Eyedrop Administration
{List No. 5042

G090 dose size iw:th 20 cc diluent)

«» Pure Virus Seed Stack

Tass were regatve for other
2vian pathogens.

£ =) SPF Egg Source
¢

gmbryonated eggs used in the
groduction of TRI-BLEN are from specific
P nathogen free flocks.

TRI-BLEN is a compinaticn praduct for
the protection of chicks. oroiers and
replacement Sirds against Newcastle
disease. and the Massachusetts ara
Cannecticut types of bronchitis. Both
bronchitis and Newcastle disease

are heavily invoived with Chronic
Respiratory Disease and can cause
increased feed consumption and recuced
werght gain.

3) Description of Selected Vaccines.

Source: CEVA Laboratories, Inc.
10560 Barkley

Overland Park, KS 66212



TRI-BLEN’

Newecastle-Bronchitis
Vaccine

List No. S0<48 {Onniing Watar)

st No. 3046-83 (Saeax-Q-Vac

st No. 3049 (Syedrop)

DESCRIPTION
TRI.BLEN is a live ‘rus, shucken
emaryo ongin vacane for the ora-
venoon of Newcaste and bronchmos
disaases n chickens. it contans
3.i yoe. 3-1 strain Newcastle, ano
Massacnuserts anag Connecticut
voes of Sronchits virus.
ADMINISTRATION
Initisd Vaceination,
Drinking Water
Maethod. ™ha carang
water metnea of
\ 3dmurustraton iList
m  No. 5048) may e used for imnal
vacginanon of shickens 21 qays
of aga or oizer.

Initial Vaccination,
Beak-O-Y3e
@ Maethod. ™a
. neak-0-vac mamed
; of agmimistauon (List
No, 5045-83) mav ce used far
chiexens 3t cne cay of Ga.
Initial Vaczination,
Eyedraa Method.
The evedred memca
; i of acmiustraton iList
. No. 3049) may ce
usag for imual vaceinanon of
chickens 4 davs of age or cider.

REVACCINATION

Revacc:nate approximately 4
weexs after mual vaceinaton oy
avedrap or dnnang water Metnocs.
Sirgs naid ovar 38 reclacemant SIOCK
should be revacenated aganst
Newcaste cisaase and :nfactious
Sranchitis at 16 10 13 weeks of age.

PRECAUTIONS

1 Sirds shauia De vacainated before
Mey ‘@ach Matunty Since ren-
cmts virus Mav Cause cermanent
damags !0 e resrogucve tract
of maire Qircs. resuiing in &ggs
Wi Joor intenar quanty and

shed texture.

. Infectious Broncing 1s nignty
contagious whan nan-vaccinated
2irds are keot in CIosE CONtaCt With
“3cenated tirds cunng the penod
of raspiratory signs. The vaccne
sroutd e Lsed with cauten

IMOUAQ "ON-VACTN3tea 1aving BIrCs.

124

2. Newceasiie virus may cause a3 mild
inflammauon of he aye in nuMans
which iast for two or three davs.
Care should be taken in hancling
e vacsine 0 avoud CONaCT with
eves.

4. Mix onty :he amount of vacaine
to Ce usad iImmeaiataly and use
promotiy Usa ad at one time ard
30 NOt Stratcn caosage.

. Burn ait vacaine containers,
300IC3OrS ang unused vactine
wnan vacanaoen is comotete.

8. Do not vaconate wathin 21 Cavs

ot siaughter

This vaccine is prepared for vag-

cination of heaity oirds. {morocer

nandhing or agminstration mMay
raguit in vanapie responses.

8. Consuit cackage arcular for fuil
sroquet INforrmation and ditections
for use.

STORAGE
Retrigerata under 40°F {4.4°C; unul
ready for use.

MANUFACTURER'S QUALITY
ASSURANCE
Virus Seed Stock. The virus
sead S10CK used in the Mmanufacture
of TRI-BLEN was negativa wnen
12s18a for lymohoma-sarcama 3roud
of avian viruses associated wih tha
avian lgukosis cormplex iCCFAL tes0).
€9g Source. The embryonated
chickan eggs usad in croductcn
of TRILBLEN were cotainad from
scecific pathegen frae #ocks (SPF).

w

~3

PACKAGING

|UsNa. | Administration | Case Size | Oituent !
[ 234801 | Onmang Water | 1Gx10C0 case | rone |
| 5248-53 | Jeak-O-vac 10x10C0 zose | 2xiS0cs i
| 5043L3 | Evearco 10x1000 dose | 1030 cc i

Ror 2eak-0-vac admumisration, 150 ¢c Sattes of diluent, transfer
35:k89. and Venosets i'e snioged je0artaty irom the vacone 38
zomaonants for e BLEN svstem. Two 150 ce docles of Lluent
wiil raryerate 1O0xiCO0 coses of List No. 5048-83.

CEVA Laboratories, Inc.
10580 Barkley

Quariana Park. S 86212

‘e stared D ajee o of SCORTE Lowr wgnes

Auresdind $ A C-78.19
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NB-BLEN' PLUS
Newcastie-Bronchitis
Vaccine

Liva Virus/Chicken Embrye Qrgin
-1 voa, LaSota strain
1a353chusetts and

snnecucut tyoes

Yy

Pratection against Both
Newcastle and bronchitis
diseases

Eyedrop Administration
iList No. £289)

‘a3l or ravaczrauen [J50 cose size
with 30 c2 aiivent).

Drinking-Water Adminis-
tration (List No. 3289)

imual or revaccinaten 200 cose size
caITIoUt Sitend.

Pure Virus Seed Stock

“asts were regatva for siner avian
fatnagens.

SPF Egg Source

Zmoryonated 2ggs usad n the
sroducron ¢f Na-3LEN PLUS are
rom soecific-pathogen-fras flecks.

N33LEN PLUS is a2 comainauon crod-
4¢t for crotection against Newcaste
isease ang *ne \assachuserts and
Conracucut ~veas of Sroncnits in Chicks
2ns. These (iseasas are neaviy invoived
~HtR CRrONIC rasTiratcry disease and
Zause increased ‘eed Sonsumotion and
reguced wegnt gan. N3-3LEN PLUS

i$ 3 live vivus vacsing suitatie for iminat
and revacanaton of cricks, droiers,
and repiacament Sirds.



NB-BLEN® PLUS
Newecastle-Bronchitis
Vaccine

List No. 5289 (Evadros
L:st No. 5299 (Drnking-Waten

DESCRIPTION

NB-8LEN PLUS i5 3 live wirus
vacaine of cricken ermarvo ongin for
‘he prevention of Nawcaste and
Bronchins ciseasas in chcxans. it
contans 8-1 ~pe, LaSota strain
Newcasie ing e AMassachuselts
ang Cannecucut types of broncmas
vIfuS.

ADMINISTRATION

Initial Vacgination,
X=X Eyedrop Method.
Tra syeqren memod
of agmimistrascn (st
No. 3289 may Ce
used for e i@ vaconagen of
LA crickens < cays of age or sicar

i {nitial Vaccination,

i Crinting-Water

! ) Method. The canking-
water mathod of
acministravon (List

No. $235) mav e used for 1he imoal

vacanasen of cvckens 21 cays ¢f

age cr cger.

REVACCINATION

Revacorate aoproximatery &
weeks after ini0al vacanauon oy e
ayedrop or dnnung-water method
of agrministrasen. |f Dirds are naid
qver 3s regtacement sicck, ey
shouid be revactinated agqanst
Newcaste cisease and infecious
aroacmus at 18 10 18 weeks of 3ge.

PRECAUTIONS

Sircs should be vaccinated tefore
ey reacn mMatunty since droncni-
48 Virys M3y cause permanent
gamage 0 (hs regroducive Uact
of rmature QuTs, fasUIDNg IN 6GQS
wWith 0OOr Ntanor auailty and
snetl exture.

2. infactious Sroncmits 1S highly Son-
13QIOUS when nan-vacsinated
DiIrds are keot :n Cicse contact
with vacanated Jwds cunng the
ceriod of respiratory signs. ihe
vaccine snouid Se used with
caynan rounc nen-vacsinated
aving ires.

. Newcasls wwus may 3use 3

—ud inflammanon of the eve in

~umans wiich iasts for two of

PACKAGING

(5]

three davs. Care shouid te iaken

in hangling the vaccne (Q aved

contact with gyes.

Mix cniy tne amount of vaccine

10 be used immaedistew and use

promoty. Use all at one tme ang

do nat stretch dasags.

Burn ail vaccing containers, acpt-

C3Grs and unused vacane witen

vaCcTnagon is camolete,

5 Co not vacenats withn 21 days
of staugnier.

7. Thig vacsing is grepared for vaca-
nanon of heaithy biras. improper
nangling or admuntstracson may
raguit 1 vanagie responses.

3. Consuit cacxage cireuiar for hui
proguct inforrmatcn and cirecicns
for usa.

STORAGE

Refngerate under 40°F (4 4°C)
unti reaqy for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The vwus
seed siock used in the manufaciuce
of N8-3LEN PLUS vacane was
negatve when tasted for the lym-
ohOMa-sarcoma groua of avian
viruses associated wilh the avian
laukosis comphex (COFAL tesy.

Egg Sourcs. The embryonated
cricken 2Ggs used in the creducaen
of NB-BLEN ALUS were cotmined
‘rom specific-pathogen-ires (SPF)
flocks.

Y

w

List No. | Administration | Case Size | Diluent
3289-33 £yecroa 1Cx 1500 cose | 10x30 ce
3293-01 ! Ornking-Water xcchoq cose | none |

N A ) e e
S St S

Preveg U 5.4

CEVA Laboratories, Inc.
10860 3arxiey
Quenand Park, KS 86212

NBHLEN 18 4 Aoy TM of At Lt Hanes

- CPB.e
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TREMOR-3LEN-D’

Avian Encephalomyaeiitis
Vaccing o
' we irusiChicken Embryve Cngin

—t ¥

E#active protection against
epidamic tremor

Wing-Web Administration
fust Mo, 3208)

320 asse zatwath 3 ¢ aiveny.
Drinking-Water
Administration iList No. 521C)

130 2ose sii3 twncus Siluen.

Pure Virus Seed Stock

Tagts werg nagatve {ar other vian
zamogens.

SPF Egg Source

Zrmervonated 3GGS used in the oro-
duguen of TREMCR-SLEN-C are

irom specific-satragen-frae 1GCks.

TREMOR-3LEN O 55 an 2ffecive.
Zasicsated vacgine 'or Mg immunizason
of Commars:3i iavar Cr Sreecar repiace
m@nt SunelS 3CANSL nan 2NCegNae-
TS [SCITAMIC TeTCr '\ SUCKS).
TREMCR-3LEN-D 15 2 wve virug vacain

.2
;"-.._ . 3: suuacse‘.‘ar wing-wed or Jhnxing-water
¥ ; 3¢|. agrmnistrasen.
-3 11
x 3 il
38 513:
3 3 p)

{:



TREMOR-BLEN-D’
Avian Encephalomyelitis
Vaccine

List Na. 5205 iWing-Web)
st Na. $210 {Dnnking-Water)

DESCRIPTION

TREMCR-BLEN-D is 3 live wrus
vaccine of chicken amoryc ongn for
immumzaton of commercial [ayer of
creeder repiacerment Dullets aganst
avian sncephaiomveiins.

AOMINISTRATICN

gm lartial Vaccination,

i | ‘Wing-Waeo Method,

i The wing-waQ meTco
! of adrmmstascn {Lst
\ No. 5205) may e
useq ‘or iriuat vacainanon of
chicxans secwesn 10 waeexs of

age ang 4 vweexs Daefore biras GO

L]

ol

12

Sum all vacane containers.
3ppicators and urused vacone
when vacsnauen s comoiete.

Da nat vaccnate wigun 21 cays
of siaughter.

This vacaing 1s prepared for vac-
cnanon of healthy cirds, Improger
hangling of admiresraton may
resuit :n vanaole responses.

roducs 5. Consuit package arcular for full
ree son product informaten and ciracacns
inrtisl Vaccination, for use.
Qrinking-Water
Method. The annking- STO‘?‘_‘GE
watar mathod of Reinqerate under 40°F {4 3°C) untl
agmmistranon (st ready for use.
Na. 5210) may ce usad for imnal MANUFACTURER'S QUALITY
vacgnanon of cickans etween 10 ASSURANCE

waeexs Of 3ge 3nd & weexs oefore
birgs GO INtD PrOGNILON.

REVACCINATION

Revaccnaton is not required
following proper inital vacaragcn.
PRECAUTIONS

1. Mix only the amaount of vacsne
19 be used immediately and use
arormoty. Use ail at one ame and
@0 not streteh dosage.

of

Virus Seed Stock. The virus seed
stoex used in the manufacture of
TREMOR-3LEN-O vaccing was
negatve when tested for :he
lyMpROMa» SarComma groun avian
viruses 3ssociated with the avian
'eukasis comolex (CCFAL tesy,

Egg Sourca. The embryonated

chicken eggs used i (he sroducten

TREMCR-3LEN-O wers cbtained

from specific-pathogen-iree (SPF)
flocks.

PACKAGING
List No. | Administration | Case Stm Diluart
3205804 Wing-Wed 10x300 guse 1x3ce
1 3210402 Dnnking-Watee 10x1000dese | None

Fer wing-weg admumstation. 3 3 cC Dot of giuent and 2
Two-granged acpiucator are ognced At gach Locte of vacane.

{
CEVA Labaratories, Inc.
10880 Barkiey

Cvenand Park, S 88212

REMOR-BLE1-0 19 2 Reg. " of Aasett Leswr manes.
Eea s LU E TN

creD
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TCP-BLEN’

Fowl Pox Vaccine
iLive Virus,Chicken Tissue
Cuiture Qrigin

=9 Mild, Effective Fow! Pox
Protaction
.3ocim3i2 38 2arly as cre 2ay Jf 2ge.

- .
= Chicken Tissue Culture
Crigin
Far more consistant negencity arc
TICVEC IMMUNe rasgonsa.

g Wing-Web Administration
(List No. 3778)

1w

&

]

;ﬂ tamal or revaceinaten 330 cose siza
fwatht 5 ¢ iluantl.

= Pure Virus Seed Stock

Tasts were regauve (37 Sther avian
paTcgens.

=) SPF Egg Source
Smoryanated eG3s UsEd N the crodus-
don of TCP-8LEN are fram spaufic-
sathogen-free focks.

7t TCP-BLEN is 3 noty aifacive Srocuct

’ f2r e MMUMIZaton of neaitnty cckans
3gairst fowt cox, itis @ Mg live viryg
vaccine {or vaceratan oy the wing-wed
—~atnad. Sowi pex 1S a CONTAGIOUS
diseasa charactanzed by aruoucns af
wart-ikg nodules on e sin. The dis-
2388 can resuit . 3 tamocrary ¢rog in
agg sroducon angd <an Sroguca a righ
mortality rate.

St 3008
- suisi nus
s Comybetn Lomdartt,
\ .
AN s Voo we
a3



TC P-BLEN hd ADMINISTRATION
. Initiad Vacecmaticn,
Fowl Pox Vaccine hi v':«mg.mann:a.

i
Live Virus/Chicken Tissue Lo I i "hemwmg-}fva;'a _
N . i medicg of atatlfes:
Culture Ongm . won {List No. 3773
List No. 5778 (Wing-Weo) mav e usad fof mital vacaraton of
{y! 1 davof sidar. Suds
DESCRPTION chickens | dav cf age or

sheuid Ze vacsinated no ater than
TCP-BLEN is a live virus vacsine of 4 weeks hefcra tnay come N0 egg
chicken ussus cuiture ongin for the srocuctgn. Sowi 0ox vacsirg wilt
oreventon of fowl pox in chickens cause 3 r00 N 29g producuon if
1 day of age or oider. Nrds arg vaccnated witie they are
in proaucnon. Check for takes 4 o

7 davs after vaconauon.

REVACCINATICN

= 3 Revaccinaton with FP.3LEN? (Ust
s~ No. 5179} is racommended at 4 10
.5’ < 16 weeks of ags if Sirds wers

. .‘.f vaccinated at iess than 4 waeks of
7 age with TCP-5LEN.

» ki
_);;-‘_;;.;T- R PRECAUTIONS

. Mix only the amaount of vaccine
3 Ce usad immedately and use
mmoty, Usa at at one ume and
¢o not diratc 20sage.

. 3urn ail vacone containers, aophe

"~

PACKAGING

caors and unused vacsne winan
vaconaoon is camplete.
3. Oa nat vaccinate wathin 21 days

nagon of heaithy birds, !morceer
handing or acrmastration may
resuit in vanabie responsas.

5. Consuit package arcutar for ful
oroouct Informancn and directons
for usa.

STORAGE

Qafngarats uncar 4Q°F (4.4°C)
unol reaay far use.

MANUFACTURER'S QUALITY
ASSURANCE

Virys Seed Stock, The virus
seed SIO0CK usad in the manuiacure
of TCP-BLEN vacane was negaive
when tested ‘or Te lymghoma-
sarcoma group of avian viruses
assocated wath the avian leukosis
compilax (CCFAL tesy.

Egg Source. The embryonated
chicxen eggs used n the croducton
of TCP-8LEN were cotained from
speciic-catogen-free (SPF) focks.

List Ne. I Administration

Case Size Oifuent

577801 | Wing-Weo

1Qx5C0 ceme 10x8

HICTNG.

£
Tt S S eI e g L s
a;"»\ Nos TR -‘—W

R A R .

For wang-we0 a0ministraton, a 3 ¢ dottle Sf ciuent and 3 wo
proanged Wing-SuCk J0DRCALOr ar@ Drowded with each bore of

130

CEVA Labcoratories, Inc

10560 Barkiey
Qvedand Park, XS 66212

TCAALEN aret 53- N EN e Avg Deg of damact
\r . .

coar
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BRON-BLEN’

Bronchitis Disease Vaccine
Uve Virus/Chicken Embrye Origin
Massachusetts and

Ccnnecticut types

Protection against both
Massachusetts and
Connecticut types of
bronchitis disease

Eyedrop Administration
{List No. 30€8)

For revacanaton fcilowing N8-3LEN
ar TRI-BLEN 1000 cose size (wath
30 cc civend.

Drinking Water Adminis-
tration (Lust Mo. 3565}

For -evaczinaoon following NS-3LEN

or TRI-BLEN 10CO cose size.

=) Pure Virus Seed Stock
Tests were negauve for othar avian
catnogens.

= SPF Egg Source i

Emoryonates 2ggs used in e produc.
son of BRON-3LEN are from sgeaiic
pathogen free flocks.

BRON-BLEN s 3 live virus vaccine

for grotecuon 3gainst both the \Mas-
sacnuses ang Connecacut types of
ronghuas, [ty 2sgecially swtabie for
repiacermant ird revacainaton foilowing
irigal vaconaten witn NB-3LEN vaccine
or TRI-3LEN vaccing. 3RCN-BLEN mav
S sdmumnsiared bV sher (e eyecrop
Se 2nniang watar mehads.




BRON-BLEN’
Bronchitis Disease
Vaccing

st No. 5068 (Evearopi
st No. 5388 (Onnking Waten

DESCRIPTION

3RON-BLEN i3 a live virus,
chicken emorvg ongin vacane for
the craventon of bronchius diseasa
in crickens. it contains Massacnu-
setts {Cannaugnt strain) and Can-
necucut types cf sroncrins wirus.

ADMINISTRATION
Intisl Vaceination,
gym Method.
Ear ravacsinaton oniv.
See revaccnaton
Segw.

AP e reis. T
Yy~ e

41

B

AT S

b

Initial Vacgination,
Drinking \Water

l [} Method. For revacan-

w4 ation only. Sae ravac-
ciNanon Seiow,

REVACLINATICN

3ACN-3LEN mav be uzad ov the
evedreo (List No. S066) or 2nnirg
water {List No. 3368) methocs for
:he ravaccinaton of chickens at
'east 12 waeeks 3fter an 103l dron-
MG VacTINaton 3nd tefore the
shickans carme INto €Gg PraducIan.
3RCN-BLEN 15 seecifically racom-
menced for revaccnanen failowing
\3-8LEN or TRILBLEN.

PRECAUTIONS

1. Siras srouid Se vacanated tefore
hey reacn matnty since aronchi-
s virys May cause carmanent
darnage (9 the reorocuctive (ract
of mature OGS, resuiing N 2GgS
with poor ntenar Juanty and sned
texture.

infachous cronctis 18 Mghty cone
13g1ous \wnen non-vaccinated
Bucs are <30l in close contact
With vacenatad oirdgs dunng tre
senog of rasgratory signs. The
vaccing shouid De useq with
Sauticn argung non-vaccinateg
i3ying Sreas.

~

132

(=

. Mix onlv 'he 3mount of vaccne
10 be used immediately and use
sromoty Use 3it at one tme and
Qo not stretch dosage.
4. 3urn all vacene continers, 3ppi- |
<ators arg unused vacoine wnsn
vaCQINAUON is campiete.
Oo nat vacainate 'maun 21 <ays
of siaugnter.
This vaccne is orepared for vaco-
naton of Neathy irds. improger
nandling o adrministragon mav
resuit in vanabie rasponses.
. Consuit package circular for full
2rQAUCT INFOMMATON andg directons
icr use.

STORAGE

Refrqgerate uncar 40°F (4.4°C)
unal ready ‘or usa.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stacik. The virus
seeq siock usad in the manufaciure
of BRON-ELEN vaccne was nega-
“ve when (asted ior tne lymphoma-
sarcoma greup of avian wiruses
assoc:ated with e svian eukosis
comeiax (COFAL tesy.

Egg Sourcs. The embryonaled
crucxan eggs used in the producticn
of BRON-3LEN were cotaned from
soeafic cathogen fres flocks. (SPF).

w

o

~

PACKAGING

" List No. | Administration | Case Size Dilgent
3038-C3 Svecrop 10x1C00 acse | 1030 e

| 5588-03 Sanking Water 101000 2ose | none

CEVA Laboratories, inc.
10580 arkiey
Cverlang Park, XS 86212

A SD00K Lader

Fenteal § 4 C-9.13
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SO : BI-BLEN'-H

! - e Newcastle-Bronchitis
. : i — Vaccine
e R Live Virus/Chicken £maryo Ongin
— - - - 2-1 tvpe, 8-1 strain
chusatts t/ee

e
Mizss
;

33
(Nzineriands strain)

< Protection against both
i . Newcastle and bronchitis
s o . disaases

Zyedrop Administration
o 3 'List o, 3733)

-4 / g immal gt ravacsination 1CCC cos@ size
ol i 27 53 Tiveng.

s é 1 Drinking-Water
! | . Administration {List No. 5724)
\ ‘mua 3 revacgination 200 cose size
A ' .trcul Cluend.

Beak-O-Vac Administration
iiust No. 3734-£3)

1000 Zcsa size (150 2 —crles of
Ziuant, rransfar soikes. snd 3QMIMSTA '
36N S8 srGped separatatv).

-:;. Pure Virus Seed Stock

Tasts were negauve fcr cthar avian
sathogens.

-‘7 SPF Egg Source

Emiryonated eqg useq in the
orocucuon of 81-8LEN-H are from
soecific-pathogen-fres focks.

BRELEN-H provicas arfacive mmumcy
against 3ot Newcaste Giseass ang he
Massacnusens type (Netnenands stain)
of bronchitis in cickans. 31-3LEN-H is a
live virug vaccine suitagle for imtial and
ravacemadon of chicks, troilers and
replacemaent puliets. These nignly
sontagious ciseases are heawny invorved
with cnremic respiratory diseass snd

can cause RO0r faed conversion.



BI-BLEN’-H
Newecastle-Bronchitis
Vaccine

st No. 5733 (Evearcol
List No. §724 (Onniing-Waten
List No. 5734-63 (Beak-O-Vag)

DESCRIPTION

B1-8LEN-H is 3 live virus vacone
of crucken emoryo ongn for the
srevention of Newcastie 3ng tron.
critis Cis2ases in crickens. it
contains 3-1 vpe, 3-1 stran News
sasta ang Massachugeas nos
iNemenangas strain) oronchitis virus.

ADMINISTRATION

Initial Vacginaticn.
Zyedrop Metnod.
The eyegroo mecrod
of adrmmstraton
'List No. 3730) mav
3@ used ‘cr mial vaceinacon of
chickens 4 3ays of age cr cider

Initial Vaecination,
Drinking-Watar
Mathod. The cnnking-
watar memnea of
el  :qrmimstavon st
No. 3724} may te useq for:mnal
vacznauon of cruckans 21 cavs of
age or cider.

Initial Vaccinastion,
Beak-0-Vac Method.
K The Deak-c-vac method
: af admimstraton (Ust
; No. $724-33) may be
used for cnickans at 1 cay of age.

REVACCINATION
Ravaccrate aooroximatary 4

weaks aftar imual vacanauon oy
ayac 0 or ennung-water metnod of

2mimstraton. if Sirds are heid cver
as rapiacemant siock. hev shoud
na revacanated sgainst Newcastle
cisease angd iNfACIous Jroncmos 3t
‘5 10 18 waeks of 2qe.

PRECAUTIONS

1 3irds snould Se vacainated tefora
{Rey reacn MmatuNty SNCe Srenchi-
s vrus Mav cAuse permmarent
damaga (O the reprocuctva tract
of matyre Huras, rasuiing in ggs
With 0O INtenor Quanty and

shail texme.

infegIous troncms «§ mghiy
contagious wnen non-vananaied
2rCS are keOt N COsE CoNtACT MmN

PACKAGING

~
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vaccnated birds dunng the cenad
of resgiratory signs. The vacana
shouid be used with cauton
arouna non-vaccinated laying
turgs.
3. Newcaste virus may cause 4 mic
inflamrmaton of ne eve it hurmnans
wihich {38t for tag Or tiree cays.
Care shouid be taken :n nancting
the vaceiNg (0 avaK! CONWCT with
eves.
Mix only the amount of vacaine
:0 0@ Lsad immediatey ang use
ararnotly. 'Jse ail at one sme and
d0 not strach Josage.
Burn ail vacane containers,
3policators and unusad vacoine
Wwhen vaccinauon i$ comotete.
. Do not vaccinate vathin 21 days
of staugnier.
This vace:ne is prepared for the
vacanagon of healthy birds.
Impregar handing of admMInNStra-
non May resuit in vanadie
responses.
3. Cansuit oacxage arcular for full
sroduct nforrmation and cirections
for use.

STORAGE

Raingerata uncer 40°F (4.4°C} untl
reacy for use.

MANUFACTURER'S QUALITY
ASSURANCE .

Virus Seed Stock. The ‘nrus
5880 $I0CK Lsad in the manufacure
of 81-3LEN-H vacoine was negauve
-wnen @siad for e ivmonoma-
$arcomMa group cf avian viruses
a35ccrated Wty e avian leukos:s
cornpiex (COFAL tesu.

Egg Source. The emoryonated
crickan eggs used in the Zrodugaon
of 31-3LEN-+ were cbraines from
speafic-pathogen-ires (SPF) Hocks.

»

n

-~ o

List Ne. | Administration i Casa Size

| Oiluent

1573303 | Svedroo | 10x1600 dose | 10x30 s
579403 | Onniing-«Vater | 1Cx100C cose | Mone
573453 | Zesk-Q-ac | 10x1000 cosa | 2x150 c2

ki e
\\\
I IS

For beax-o-vac adminestraton. 'S0 ¢S Doltas ot ciluent,
wranster spikes, anNd ACMUMUSTANON 5855 Ire sOped $203-
ratsty from ina vacane as comoonants ior ne BLEN
systems. Twa 150 c2 Dottles of sluent wal ranycrate
10x1000 coses of List Mo. 5734-83. ’

CEVA Laboratories, Inc.
10580 Sarkley

/ Qveriand Park, KS 86212
BLBLEM @ & flng TM 2t AD0YT LIS TG
e ay S A

€. »4.30
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PT-BLEN"

Avian Encephaiomyelitis-
b

Fowl Pox Vaccine
Live Vircs/
Chicken Embryo Crigin

Pratection against buth
Avian Encephalomyelitis
and Fowi Pox

Wing-Web Administration
{List8244)

- Pura Virus Seed Stack

Tasts wers nagarg icr 2iner avian
cathagens.

- SPF Egg Source

Emeryonated eegs usa2in tna cmdugien
of PT-3LEN are fram scecific pathogan
frem flccks,

PT-BLEN is an affaczva. desiccated
vacoine for tma mmunizzien of
camemarcial idyers O Sraecar
rgoiacement puilels 33anst avian
encethAemyeinsg ana {Swi Sox. Avian
20C2ONZIOMySINS 3 cause G2ath o
caratvsis in Chucks ang a 3roo i1 eqg
2r3CUCTON IN MAture SIrCs. Fowl cax can
‘asultin MOrtality Cr 3 tamporary Cregin
2Gg srogucton.

AT-3LEN 13 a liva virug vaczine for
WING-neT AdmInisIglon,

393% e
ente <“";",';¢‘
.3 el
it e 2
f ‘f‘uﬂ‘f Py

g
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PT-BLEN"
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PRECAUTIONS
1. Mix only the amount of vaccine

Avian Encephalomyelitis~ * o ce usad immediateiy 1nd use

Fowi Pox Vaccine

DESCRIPTION

AT-BLEN is a live virus, chicken
ambryo ongin vaccne for the
prevenucon of avian encegnhaiomyetits
and fowi pox in commarcal laver of
bresder raplacerment puiles.

ADMINISTRATION
Initial Vaceination, ‘Ning-Wed
Method. The wing-web metrog of

adrministration (List
W No. 3344) 15 used for
eisi vacenanon of
' cnickens oetween
10 weeks of age and
4 weeks tefore
Dirds o INto 8¢g Aroducuon. At
aoout 7-10 gays after vaccinacen,

the birds shouid te checkad for fowl
pox takes.

REVACCINATION

Revactinaton is not requirad for
F.1an enceghaiomvaiits ‘ollowing
orcoer inoal vacsination. fevac-
cranon for fowd pox may te
required following imtial vaccinauon
=azending on gecgraonic area and
management practces.

PACKAGING

promoty. Use all at one time and
4o not straten dasage.

2. Burn all vaccine containers,
applicators and unused vacsing
witen vacoinaton is Compiere.

3. Do not vaccinate within 21 days
of staughter.

4. This vacginae is prepared ‘or
vacanauon of hesithy owds.
imoroper nandling or
2dMmINISTaton may result in
vanadle resconses.

. Cansult packags areuiar for fuil
sroduct infermanon and direclions
for use.

STORAGE

Reingerate under 40°F (4.4°C) untl
reagy for use.

MANUFACTURER'S QUAUTY
ASSURANCE

Virus Seed Stock. The virus
ssad stock used in manufaciure of
PT-SLEN vacane was negatve when
tested for Ne iyrranema-
$3rearMa gQrous of avian virusas
assocatad #nth the avian leuxosis
comnglex [ICTFAL tesd.

Egg Sourcs. The embryonated
chicken aggs used in provuction of
PT-ALEN ware cowined from
speaific pathcgen frae flocks (SPF).

(V1)

ListNa. | Administration | CasaSizs Dilywnt

|

3324-04-C1 | Wing-Weo

| 10x5C0cose | 5 mi/S00cosas

A5 mi botte of dilyent and 3 wa prarged wing-sask agplcator are
arovidad with sach battie of vactine for wing-wad adrmnistaton.

CEVA
Labaratories, Inc.
10580 Barkiey

Qverana Park, XS 88212
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BRON BLEN™-L

Newecastle-B8ronchitis

Vaczine

Live VirusiChicken Embryo Ornigin
3-1 tyce, LaSots strain

Vigssachusetts anc
Czrnacucut iypes

Protaction against both
Newcastle and Bronchitis

Jiseasa

Drinking Water

Administration |L:st 3285)
Sevacsirauon (00O dos2 size.

Pure Virus Seed Stock
Tasts were negatva 3r Sther avian

gathegens.

SPF Egg Source

Zmirvonated 2gGs Lses e
sroduction of SRON 2LIN-L 219
from soecfic sathogen irae flocks.

BRON SLEN-L crovices zacive
mrmemity 3ganst 20T Newcaite
<:sease and Massacrusars and
Cennecticut t/pes of Sronchits in
zmickens, 3otn diseases are heavily
inveived wath Chronic Resoiratory
Cissase and cause ncreasad feed
cansuMmconon and reducaa wegnt
zan. 3ACN BLIN-L '3 3 iva rus
vaczine suitacie fer revaccinaucn of

replacament Jiras.
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BRON SLEN™L

Newcastle-Bronchitis
Vaccine

DEECRIPTION

ARCN BLENAL is 3 lve “arus,
shicxen emrva ongin vacone far
*ha prevencon of Newcaste 2nd
brorcrius Gisease in cnigkans, it
cartaing 8.1 tyoe. LaSora strain
Newcasye and Massacnusens and
Connecacut types of bronchitis virus.

ADMINISTRATION

Initial Vaccination,
Drinking Water
Y Mathod. ~or
ravacenaton aniy
gl  see r2vacsinauon
beiow.

REVACCINATION

3RON BLEN-L may e used bv
e dnnking water ‘List No. 5285}
mathod of adminisiraton for the
ravacainagon of crickens at laast
12 weaks aiter an imnal Drorcuts
vacgiraticn ang Sefore the crickens
come into a3g crocucton. 3RCN
SLEN-L is specifically recammences
for revaccinaton folowing
NS-3LEN? or TRI-BLENDY

PRECAUTIONS

1. Newcasue virus mav <ause a mid
Afiamimaton of 8 3ye N Aumans
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which lases for a0 or three days.
Cars should be taken in handling
the virus (0 avaid contact with
eyes,

2. Mix only the amount of vaccine
0 De used immedistety and use
oromptiy Usa ail at one tme and
30 nat stretch cosage.

3. 3um ali vacaine containers,
3ophcators ana unused vaccine
‘ANAN VacCNatonN is compiats.

4. Oa not vacerate wathin 21 cays
of staughter.

5. This vacaine is oresared for

the vacanation of haaithy oirds.

'moroper nandhng or adrminis-

tragon may resuit in vanabie

rasconses.

Cansuit fackage Giecular for fuil

sroduct infarmation andg directons

for use.

STORAGE

Rafngerats under 40°F {4.4°C) unct
reaqy for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The ‘arus
seed stock usad in manufacture
5t 2RON 3LEN-L vaccine was
neqgatve ‘vhen tastad for the
fympnoma-sarcoma groun of avian
viruses associatad with the avian
laukosis comoiex (CSFAL test).

Eqg Source. The emoryonatad
chrexgn eggs usad in oroducton of
SACN 3LIM-L weme obtained from
scaaific sancgen frae flacks (SPF),

@

PACKAGING
[T UstNa. | Administration |  Case Size Diluent
| 52650401  Onmang'Nater | 1CxICC0 cose aone

TIA T- 30 orx of AROUE? LatOremnes.
B AQ g TIROTaY 34 AIDG LIRS

CEVA

Laboratories, inc.
109560 Barkiey
Qverland Park, KS §6212
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STERWIN LABORATORIES INC.
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BOOST SVERY 70 DAYS THEREAFTZR WITH A-43 IN THE DRINKING WATER.

* THE 12 WEEK G-603 SHOULD 3E GIVEN FOR SUPE P SIROS DO NOT TEST 20SITIVE ON AGP FOR

DIFECTIOUS SURSAL DISEASE.

Q12381

Broiler Breeder Vaccination Program.

Subsigiony of Steriing Orug ine. SROIIZ2 3RZ¥YDTR VACCINATION
2ROGRAM $1
METHGD OF STERWIN
AGE VACCINE ADMINTSTRATION CODE NO.
1 DAY STERWIN'S HVT (Frozen) Marex's Vaccine
(In the Hatchery) SUBCUTANEOUS 5-50%
(Stact 3irds on Teed Containing a Total of 12-18 uillion Ynits of
Vitamin A, and 4-3 Crams of Vitamin X Pec Ton of Feed. NoO
Coceidioscat.)
7 OAYS SURSA VAC (OPTIONAL) NATER G-603
12-14 DAYS COCCIVAC - TYPE D WATEZR ATD=-3
N79 SROILERSRON~4 (Clone Selected lLasota Strain
Newcastle with Modified Mass-Holland 3ronchitis) WATER HC-40S
5 WKS. N63 POLYBRON (Bl Type ~ Lasota Strain) Newcastls/
Broncnitis (Mass + Coan) WATER C-401
3 WKS. BROILIRTRAKE (laryngotracheitis) EZYEDROP D-30Q7
10 wKXs. TENG=VAXIN {Tenosynovitis) WATER ™~1133
* 12 WKS. SURSA-~* {J X Cose) WATER G~503
14=18 WKS. 3ROILERTVAKE (Laryngotzacheitis) EYEDROP 0-307
A.S. (Ava~-Trem) * ANATER {or} =303
WINGWER K=307
FCWL 20X * AINGAES z-102
FOWL _CHOLERA 3ACTER DM SUBCUTANEQUS 7C3-200
* (A.2. & POX MAY 2E MIXERD ¥ ONE OILUENT FOR WINGWES DWJEICTION)
13 wKS. N63 POLZBRON (31 Type - lLasota Strain) Newcastle/
Bronehtitis (Mass + Conn) WATER C-403
19-20 WKS. FOWL CHOLEPA 3ACTERIN SUBCUTANEQUS FC3~200
26 WxS. N6 NEWCASTLE (81 Type lLasota Strain) WATER A=43



STERWIN LABORATORIES INC.

Subsidiary of Stevting Orug ine.

AGE

1 DAY

8 DAYS

10 Days

5 WKS.

10 wKS.

12 WKS.

14 Wks.

13-16 WKS.

13 Wxs.

e

20 WKS.

012881

SROILIR 3JRETDER VRCIINATION
PROGRAM $2

VACCINE

STERWIN'S BVT (Prozen) Macrek's Vaccine

METHOD OF

ADMINISTRATICN

SUBCU TANEOUS

{Start 3icds on Feed Containing a Total of 12-18 Million Units
of vitamin A, and $~3 Grams of Vitamin X Per Ton of Feed ~

Na Coecidiostat.)

SURSA VAC

(OPTIQNAL)

N79 SROILEDBAON-# (Clone Selected Lasota Strain
Newcastle with Modified Mass-Holland Bronchizis)

COCCIVAC - TYPE D
SROTIZRTRAKE (Lacyngotsacheitis) ¢

N63 AVA-BRON-# (Holland Strain Bzonchitis with
Lasota Newcastle) ¢

FCWL 20X

WATER

WATER

FATER

EYEDROP

EYEDROP

WINGWEB

* (8-407 § 0-407 MIXED IN ONE OILUENT AND EZYT OJRCPPED.)

N63 AVA-BRON=H (Holland Strain Bronchitis with
lLasota Newcastle)

BURSA-VAC (IF INDICATID)

TENO-VAXIN (Tenosynovitis)

BROILERTRARE (laryngotracheitis)

(Ava=-Trem)

A2,

FCWL CROLERA IACTERIN

N63 AVA-3RON-3 (Rolland Serain 3conchitis with
Lasota Newcastle) ¢

AATER

WATER

WATER

EYEDROP

WATER

SUBCUTANEQUS

WATER

(SOME COMPANIZS SPRAY THIS VACCINATION T© ACHIEVEZ #IGAER TITER.)

FCWL CHOLIRA 3ACTERIN

MOVE TC LAY HOUSZ AND SECTND INJECTION OF FC3-200

SUBCUTANEQOUS

STERWIN

QSDE MO,

5-40S

G=-5Q3

HC~408

ATD-3

0~-307

g-407

-102

H-407

G-303

™1133

0-807
X-%03

FC2-200

3-407

FC3=-200
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STERWIN LABORATORIES INC.

Subsidiary of Sterting Drug Inc. 2ROILER JASEDLR YACCINATION '
280GCRAM 1)
METHOD CFP
AGE VACCINE ADMINTSTRATION
1 DAY STERWIN'S HVT (Frozen) Marak's Vaccine
(In The Hatchesy) SUBCUTANEOUS
(Start Birds on Peed Concaining a Tocal of 12-18 Million Units of
Vitamin A, and 4-3 Grams of vitamin X Per Ton of Feed. No
Coccidiosecac.)
7 DAYS AURSA-VAC WATER
12«14 DAYS COCCIVAC - TY?2 O WATER
N79 3ROILERSBRON=H (Clone Selected Lasoca Strain
Newcastle wich Modified Mass~Folland 3ronchizis) WATER
5 WEEZXS N63 POLYBRON (Bl Type - Lasota Stzain) Newcastls/
S8ronchitis (Mass + Conn) WATER
3 WEEXS BROILERTRAKE (Latyngotzacheitis) IYEDROP
10 WEEXS TENO-VAXIN ° (Tenosynovicis) WATER
12 WEEZXS SURSA~VAC (1l X DQSE) WATER
l4~1l5 WEEXS 3RCILERTRAKE (Lazyngoeracheitis) TYEDROP
AE~POX COMBINATICN * AINGWES
POWL _CHOLERA 3ACTERIN SUBCUTANEOUS
* This is a .new combined product.
17-18 WEEXS FCWY, CHOLERA BACTERIN STBCUTANEQCS
Xilled Infectious 3urssal Disease (Gunboco Vaccine) ¢
* Not Presently Available from Stervin
18 WE=XS N63 JOLYBRON (Bl = TYPe - Lasota Strain) Newcastle/
Sronchitis (Mass + Conn) WATER
25 WEEXS N63 NEWCASTLE (31 TYPe Lasota Strain) WATER

B00ST IVERY 70 CAYS THEREAFTER WITH A~43 IN TEE ORINKING WATER.

STERWIN
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COBE NQ,

5-503

G~603

ATD-3

2C-409%

C-403

S=307

T-1133

G-403

D307

EP-312
7C3~2590

FC3~200

C-401

A=43



STERWIN LABORATORIES
Refarence Sheet ‘or Qrdering Starwin Vaccines

INC.

I i l . ! Contains . ;
' Code No. : Trade Name Usa Metnod Newcastia Bronchitis :
™ A3 | 3, , Zve Nateror Spaav 2. None !
A3 ¢ N-63 : Eve‘;v.'-;aref LaSota None !
j A.33 8. [ Mater 3, None
A3 N-83 I Mater LaSowm ‘one
= a82 N63 intrarmuscuiar LaSot ‘lone i
PATS N-73 2@ or Water LaSota None :
239 N7 Nater waSot None
2103 Powvbron 3. Ev,'e_or-v'\later 3, Reguiar Mass, = Zonn, k
2203 Saivoron N-63 Sva or Water <aSoa A2guiar Mass. - Cann,
. C-303 Pawvoron 3. ‘Water 3. Ragular Mass. - Cann. '
C403 Paiyoron MN-83 ; Water LaSota Reguiar Mass. = Conn,
c1o7 ' Avapron 3, © Zyeor\Warer 3. Raguiar Mass.
v €307 Avaoron 3, ‘Water 3. Reguiar Mass. |
' esa3 Ceibran 3. Eve or \Water 3, Reguiar Mass, = JMX '
C-703 Ceigron 8. \Water 3, Raguiar Mass, - MK }
0-807 Brodertraxe Zve None Nons .
tE02 Ava-Pox-CE Wing-Wea None None J
*OR102 | Pigeon Pox Vaccine Wing-Weo None None :
G-503 ' 3ursavac Water Mone None
P o~ Gea7 Sursa-vac- M Suscumnecus None None i
! GM-80S 3ursa-vac-M-=VT Subcutanecus None None !
: QML-308 3ursa-vac-M-=VT Lsoontizac Sudcutaneous None None !
. =93 Ava-dron-S , Sve or \Water Hlone Mass. Hollana :
' L1107 Ava-8ron-H 3, r—:ve’o‘r—‘:‘-l;;r 3. *Mass. <ollang
H-207 Ava-Bron-r N33 | Zveor'Water LiSoa Mass. Hottand
| 307 ava-3ron-n 3. “Water j Mass. Hoilana |
L H-307 Ava-3ron-H N-63 \Water _aSota Mass. Hollana i
-108 i Broviercronm 3. Sve or Watar i 3. Miig Mass. Hciang !
: © 4305 3roiieroron-+ 3. L Water . 3. Mild Mass. Haitang i
;M0 Sroreroronr I Gvaorwater o sone Mild Mass. Hoiland i
. U mC.208 Sroierbron-H N-73 | Zvaorwater ¢ LiSom Milg Mass. Hotland
| HC40S | Broiersrond N-79 I Warer I LaSom Milg AMass. Hallang !
: H-503 ' Seworon-H 9, i SveorWater i a Mild Mass. Haiiang = JMK |
=-7Q3 1 Qemronr 3. i ‘Water 3, Miid Mass. Hotland = MK |
i X-303 Ava-Trem.OW ! ‘Watar i None None |
i X307 Ava-Trem-wWwW | wing-waee ! Mone None :
i $-508 | Sterwin HVT Frozen ! Subcutaneous i None None )
i L-808 | Sterwin WVT Lyoohilizea { Sudcuaneous 1 None None |
,-ui ATD-3 | Cocsivac TyceO I wWater I None None N
" FC8:200 1 F C.3actenn Water-Gil | Supcutmanecus I None None i
. “Inqicares 300 dose size SALES OFFICES AND WAREMOUSE
= 3wrmngnam, Alabams 35233 PHONE: 205-251.7138 I Qoeska, Alsoama 38801 PHONE: 208-387-7038
T Sonngcale. Arkansas 77784 PHONE: 301-751.7464 = Manio Park, Cautorma 94028 PHONE: 4153284721
= Oasllas, Tanas 75238 PHONE: 214-387101S 2 Gainesviile, Georgia 30501 PHONE; 104-534-7354

= iHome Otfice) Milistora, Deiaware 19368

PHONE: 302:934-9274 2

oL 48k
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Appendix 6. Male and Female Mortality

The mortality rate among.the flock is one of the most serious
problems confronting poultrymen in Venezuela. There have been almost
no studies done in this area in order to find a way to predict the
mortality rate among the flock, even though the farmers are really
concerned aobut the general condition of the flock. The purpose
of the researcher in this Appendix is to find such a way.

The researcher collected some data of male and female mortality
in one of the largest Broiler breeder Farms in Valencia, Venezuela.
The data comes from four different flocks, all of them were Arbor
Acres Broiler Breeders. The mortality rates are expressed in per-
centage during the life of the flock (67 weeks). The collected
data is shown in Tables 10 and 11.

In order to analyze the data an average for week was found
based on the four collected values of mortality rates. These aver-
ages are plotted against time in Figure 5 for the male population
and in Figure 6 for the female one.

From Figures 5 and 6 it can be seen that the mortality rates
for both populations are considerably higher during the first two
weeks. Such values of mortality are undoubtedly due to the adjust-
ment of the flock to a new environment. Since there is such abrupt
change in the flock mortality, two different treatments were applied
in the study of it.

There are only two values of average mortality rate for the
first two weeks of the flock's life. Therefore, a complete analysis

seems very difficult to carry on. For that reason the average values
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obtained from the collected data are used as an approximation of
the existing male and female mortality during the first two weeks
in the simulation.

For the rest of the flock's Tlife (65 weeks) statistical analy-
sis was done in order to find the relationship between male and
female mortality and time. For that purpose linear regression
methods were used and the results provided by this application are

explained below.
Male Mortality

The first step in the analysis of the male mortality was the
examination of the plot shown in Figure 5 which presents how the
male mortality changes during the flock's 1ife. The researcher
found evidences of curvature in that plot and she proceeded to fit
the quadratic model:

= 2
Y = 8,+8; X+ Byp X7t e

where:
Y is the percentage of male mortality (APMMOR)
Byr B9 and B,y are parameters
X is the age in weeks of the male population (AGE)
e is a random error assumed as having an expected value
equal to zero and a constant variance
The equation which best fitted the data was the following paralola:
APMMOR (AGE) = .2851 + .0887* AGE - .0011 *(AGE)2
The fitted regression equation is plotted in Figure 5, together with

the original data. The Analysis of Variance is shown in Table 8.
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To test for the existence of a regression relation, we have

the hypothesis:

C]: B] = 0

CZ: nqt both B and 811 equal 0.

= (0 and 8

The test statistic for the hypothesis is:

MSR _ 8.9333
MSE  .218]

F* = = 40.9597

Controlling the level of significance at .05, it is required that
F(.95; 2,62) = 3.15 (the degrees of freedom for error were assumed
to be 60 because the actual value does not appear in the F tables
available). Since F* far exceeds the action Timit (3.15), it can
be concluded that C2 is true. That is, there is a regression rela-
tion between APMMOR and AGE and AGEZ.

For a descriptive measure of the degree of relation between
male mortality and the age of the male population, the researcher
calculated the coefficient of multiple determination using the data
in Table 1:

2 . SSR _ 17.8666 _
SSO  31.3879

.5692

This measure shows that the variation in the average percentage of
male mortality is reduced by 56.92% when the quadratic relation to
the age of the male population is utilized. It should be pointed
out that in order to examine the aptness of the equation for the
data part of the residual analysis was made concluding that the

error terms present in the calculations of the male mortality

using the fitted equation have a constant variance, an expected
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value equal to zero; they are independent and they do not show any

major departure from normality.
Female Mortality

A similar procedure was fop]owed and the researcher proceeded

to fit the following modg]: |
1 i

where: [
Y is the percentage of female mortality (APFMOR)
Bo and B, are parameters
X is the age in weeks of the female population (AGE)
e 1s a random error.

A reciprocal transformation wés used to make the model linear
Y' = an Y

X' 1/x

Then the Tinear model is:

Y' = eo' + B+ X' + ¢!

The equation which best fitted the data was
_ 4.4998
APFMOR (AGE) = .6007* e AGE
The fitted regression equation is plotted in Figure 6, together with
the original data. The Analysis of Variance is shown in Table 9.
To test for the existence of a regression relation, we have
the hypothesis:

C,:8, =0

1°71
C2:B-| #0
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The test statistic for the hypothesis is:

MSR _ 4.3262 _ c5 34
MSE  .0683

F* =

Assuming the significance level is to be.held at .05, it is required
that F {.95; 1,63) = 4 (the degrees of freedom for error were
assumed to be 60 because the actual value does not appear in the
F tables available).

Since F* exceeds the action limit (4), it can be concluded that
C] is true. That is, there ig a regression relation between APFMOR
and the exponential value e EéE.

For a descriptive measure of the degree of relation between
female mortality and the age of the female population, the researcher
calculated the coefficient of determination using the data in Table 9.

2 _ SSR_4.3262 _ 415

RS =
SSTO 8.6298

This value shows that the variation in the average percentage of
female mortality is reduced by 50.13% where the age is taken into
account.

A residual analysis was made in order to examine the aptness
of the equation for the data. The results were similar to those
obtained with the male population. The error terms used in the
residual analysis were those of the linear model (e').

The equations found are the best approximation of the existing
relationship between male and female mortality and age of the popu-
lation taking into account the existence of error in the measure-

ments of the mortality rates. The two equations were incorporated
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to the simulation as the following functions: APMMOR (average per-
centage of male mortality) and APFMOR (average percentage of female
mortality). The values of mortality for the first two weeks were
the averages calculated from the collected data during those weeks.
The equations found are applicable to Arbor Acres Broiler Breeders
because all the data utilized for their calculations comes from

flocks of such breed.
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TABLE 8
ANALYSIS OF VARIANCE
Source of SS df MS
Variation
Regression 17.8666 - 2 8.9333
Error 13.5213 62 .2181
TOTAL 31.3879 64
TABLE 9
ANALYSIS OF VARIANCE
Source of SS | df MS
Variation
Regression 4.3262 1 4.3262
Error 4.3036 63 .0683
TOTAL 8.6298 64
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TABLE 10

COLLECTED DATA OF MALE MORTALITY

Mortality Rate (%)

152

Flock
Age 1 2 3
1 11.43 10.49 .70 .58
2 5.45 5.27 2.24 .23
3 1.54 .83 .84 1
4 2.43 .84 .24 .23
5 .43 .28 1.22 47
6 1.32 2.12 2.23 .59
7 .14 72 2 .00
8 .44 .29 .50 .00
9 .60 .29 .25 .23
10 1.51 1.02 .25 .00
1 2.76 2.07 .25 .47
12 .15 .30 1.28 .00
13 15 .30 1.82 .24
14 .47 .15 1.72 .60
15 39 .45 1.61 2.91
16 15 .46 2.88 3.12
17 79 1.07 4,37 2.71
18 .48 .15 3.84 1.85
19 .16 .15 3.53 3.78
20 .81 1.09 3.34 4.64
21 .00 1.26 2.47 2.21
22 .65 .48 4.22 .75
23 .32 1.68 2.82 1.61
24 1.32 1.92 .36 1.20
25 1.81 1.51 .79 1.92
26 2.33 2.17 .80 3.92
27 2.60 2.22 1.01 2.44
28 2.00 2.22 1.22 2.71
29 4.10 3.04 2.06 3.01
30 3.33 7.48 3.82 .66
31 3.19 3.13 .74 1.11
32 3.30 1.34 2.07 .90
33 2.88 1.36 2.31 1.82
34 2.43 1.38 .59 .46
35 2.49 1.96 .79 2.09
36 1.70 3.15 2.73 3.33
37 2.60 .59 1.37 2.46
38 2.67 2.08 1.86 2.02
39 2.35 2.35 2.13 2.57
40 2.59 4.12 2.68 1.32
41 1.66 1.66 1.45 1.87
42 1.24 1.08 .98 .81
43 1.72 .73 99 1.92
44 1.44 1.28 1.50 2.52



TABLE 10 (Continued)

Mortality Rate (%)
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FTock 2
Age

45 1.62 1.30 1.26 .86
46 .98 .56 1.53 1.74
47 1.16 1.14 1.55 1.77
48 1.00 2.11 1.57 1.20
49 .84 2.16 1.33 2.13
50 4.10 5.42 1.89 1.24
51 1.24 1.48 .82 .63
52 1.26 .64 1.67 2.22
53 1.27 5.64 1.98 .99
54 .37 1.83 .86 .65
55 .74 1.40 1.74 1.28
56 1.13 1.66 2.96 1.35
57 1.51 1.44 2.75 .68
58 1.73 1.47 2.20 1.37
59 .97 1.99 1.60 2.78
60 .59 .50 1.63 4.65
61 .99 1.53 1.99 1.87
62 .80 2.07 1.01 1.14
63 1.41 1.05 1.71 1.85
64 2.25 1.33 3.48 2.36
65 .84 .81 .83 .83
66 .84 .54 .69 .69
67 1.49 1.49 1.50 1.49
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TABLE 11
COLLECTED DATA OF FEMALE MORTALITY
Mortality Rate (%)

Flock
Age 1 2 3 4
1 3.42 4.16 2.28 .88
2 1.93 2.79 1.29 .82
3 22 .24 .10 .09
4 31 .24 .14 .09
5 35 .26 .31 .20
6 13 .80 3.8 .05
7 43 .40 .09 .07
8 16 .64 .49 .05
9 20 .25 .14 .09
10 63 .56 .05 .09
11 56 .51 .25 .07
12 22 7 .40 .09
13 11 21 .50 .09
14 03 .03 .80 .65
15 11 .29 .45 .99
16 07 .09 .51 1.78
17 78 .45 1.06 1.62
18 25 .18 77 1.04
19 11 12 .83 1.68
20 21 .34 .92 1.95
21 42 - .38 1.40 .88
22 50 .32 1.52 33
23 33 7 87 46
24 15 .40 22 26
25 52 .52 38 66
26 28 .60 66 76
27 38 .29 62 48
28 32 .34 45 75
29 32 .63 78 53
30 83 .66 52 68
31 53 .39 79 61
32 41 .39 53 67
33 59 .44 56 77
34 35 .39 42 60
35 56 .53 33 88
36 60 .47 49 40
37 37 .33 51 82
38 48 .28 42 69
39 42 .40 73 31
40 55 .31 88 62
41 53 .50 53 79
42 77 .31 58 55
43 69 .45 60 37
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Flock 2
Age

45 41 .43 .69 .78
46 .57 .39 .29 .67
47 .37 .61 77 .38
48 .44 .66 .68 .52
49 .58 77 .76 .96
50 44 .44 .46 .41
51 .41 .46 .69 .67
52 .30 .55 .41 .64
53 .44 1.39 .70 .42
54 .44 .48 .49 71
55 .47 .34 .52 .74
56 .40 .29 .68 .28
57 .47 .24 .63 .60
58 35 .86 .52 .34
59 43 .54 .54 .38
60 .38 .49 .76 .61
61 .45 .35 .52 .76
62 31 .49 .80 .77
63 41 .68 .75 .51
64 .31 47 .98 .72
65 .44 .53 .49 .49
66 54 .44 .49 .49
67 76 .78 .74 .76
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Appendix 7. Listing of the Simulation Program
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Listing of the Simulation Program
for example 1: Main Program
Subroutines and

Functions
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