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SIMULATION OF A BROILER BREEDER FARM

CHAPTER 1

GENERAL CONSIDERATIONS

Introduction

A Broiler Breeder Farm is the 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 packaged poultry. 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 evaluated 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

be expected regarding the performance of the farm.
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Objective

The objective of this thesis is to produce a simulation 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 exploration 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
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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 development 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 place. 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 live 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 one-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 the 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 practices.

Factors Due to the Physiology of the Bird Itself

These factors are those which affect the fertility, or produc-

tiveness, of the pullets
1

and cockerels,
2

and are related to the

bird's genetic constitution.

The fertility of the population is subject to the combined proc-

esses which occur in the reproductive physiology of the male and

female. Some of the factors involved in or affecting those processes

are:

Genetic Factors

Different breeds of fowl have specific ages at which they reach

sexual maturity, egg production and semen production. All 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.

1,2
See Glossary of Terms
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It 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 she 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 related 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.
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How the bird is going to respond to the 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 least 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 generally 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 high 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 levels. 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 life 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 light 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



12

aspects related to the performance of the bird. The breed of the

flock is a very important factor in determining 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 this 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 amounts 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 adequate 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-

\pensable 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 light during the life 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 rate.

From a practical point of view, 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 live, 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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litter materials. The troubles involved in this method are the

limited availability of litter materials and the cost of labour

necessary for cleaning 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 4.

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. All 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 and 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-

lowed 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

time (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

DESCRIPTION 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 development 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 other 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



22

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 light per day,

etc. All 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 which 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 definition, the values

they can take on and any related information. There is a glossary

of simulation parameters and variables at the end of the thesis

which provides a definition of each term and the page where it

is explained.

The parameters of the simulation include the following.

1) Parameters: MBREED and EBREED

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 quality 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: location of the farm and month when flock was

hatched, respectively.

Values: for LOCF

1 when the farm is located north of the equator

2 when the farm is located south of the equator.
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for MOFLHA

1 when the flock was hatched in January

2 when the flock was hatched in February

12 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.

3) 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"

4) Parameter: LATFA

Definition: Latitude where farm is located

Values: 0 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 life 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 variables give the bases for future calculations of the

outputs in the simulation

2) 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.

3) 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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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.

4) 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.

5) 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.



27

This variable, computed by subroutine 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.

6) Variable: THRLD and AHDL

Definition: total hours of required light 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 lighting

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.

7) 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 life:

APMMOR(1) = 5.80

APMMOR(2) = 3.30

APFMOR(1) = 2.69

APFMOR(2) = 1.71

for the rest of the flock life the following two

equations are used to generate the values of the

mortality rate:



APMMOR(AGE) = .2851+.0887*AGE-.0011*(AGE)
2

and 4.4998

AGE
APFMOR(AGE)=.6007*e
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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 procedures, 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 lighting 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.

2) Variable: 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.

3) 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.

4) 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)

5) 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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determined by multiplying AFAF by the total number

of females at the beginning of each week.

6) Variable: CFEAMF

Definition: cumulative amount 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.

7) 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)

This variable shows the effect of the male mortality every week.

8) 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

female population.

9) Variable: TAFAM

Definition: total amount of feed consumed by males on a
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given day (Kg) during the growing period.

Values: 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.

10) Variable: CFEAMM

Definition: cumulative amount of feed consumed by males

(Kg) per week during the growing period.

Values: this variable accumulates the total amount of feed

consumed by males every week during the growing

period

11) Variable: AFBWP

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

the production period

Values: Subroutine PRODUC determines the values for this

variable accordiong to the values of LOCFA and

MOFLHA.

12) Variable: TAFAFP

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

a given day during the production period.

Values: 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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13) Variable: AMEGGD

Definition: average number of eggs 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.

14) Variable: AMHAEG

Definition: average number of hatching eggs produced per

day.

Values: Subroutine PRODUC provides the recommended values

of ARHEG (average rate of hatching eggs per day).

The value of AMHAEG is determined by multiplying

ARHEG by the total number of eggs produced each

day.

15) 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.

16) 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



34

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-

ior 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)
3. Latitude Area (LATFA)
4. Mate and Female Feeding

Programs (FEEPRM, FEEPRF)

5. Number of males and
females arriving atthe
farm (MARR, FARR)

6. Month when flock was hatched
(MOFLHA)

4,

Read and print initial conditions
for the simulation
OAGE - desired age for

the

Use Subroutine LIGHT
to determine:
1. Total hours of required

light per day; natural and
artificial (THRLO)

2. Average hours of daylight
(AHDL)

Use Subroutine GROWTH
to determine:
1. Average female body

weight (AFBW)
during growing
period

2. Average male body
weight/week (AMIN)
during growing
period

3. Average feed amount
per 100 females per
day during growing
period (AFAF)

. Average feed amount
per 100 males per
say during growing
period .AFAM)

AGE is
less than 25

weeks

Print parameters,
title "FEMALE" and
heading of tables

Loop
AGE = DAGE, 2

Exit

Print title
"MALE" and

heading of
tables

Figure 3. Flow Diagram
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Use of function APFMOR
to determine the
number of dead
females (FEMOR)

Compute:
1. The number of females

in the farm (ANFEM)

2. Total amount of feed
consumed by females
per day (TAFAF)

J,
Accumulate the amount
of feed consumed by
females (CFEAMF)

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

Repeat



loop

<AGE = OAGE, 24

True

Use of function APMMOR I
to determine the number !
cf dead males (MAMOR)

s."

Compute the number of
males in Farm (ANMAL)

ANMAL is
less than 107 of
the number of

females

False

An order of
males is made
and the number
of males in farm
is 10% cf the
number of
females

Compute total amount
of feed consumed by
males per day (TAFAM)

Accumulate the amount
of feed consumed by
males (CF'CAMM)

Print ANMAL, MAMOR,
AMBW, TAFAM, CFEAMM,
THRLO, AGE

Repeat

Fig. 3 (cont.)
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Use Subroutine PPOOUC
to determine:
1. Average flock body

weight/week during
production period
(AF3WP)

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

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

4. Average rate of
hatching eggs per
day (ARMEG)

Print title 'FLOCK"
and heading of tables

loop

AGE 2 DAGE, 6

Fig. 3 (cont.)

Use Subroutine APFMOR
to determine the number
of dead females (FEMUR)

Use Subroutine APMMOR
to determine the number
of dead males (MAMOR)

Compute the number of
females (ANFEM) and
males (ANMAL) in
farm
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ANMAL is
less than 10% of

ANFEM

An order of males is
made and the number
of males in farm is
10% of the number
of females

Compute:
1. Total amount of feed

consumed by flock
day (TAFAFP)

2. Average amount of
eggs produced per day
(AMEGGO)

3. Average number of
hatching eggs produced
Per day (AMHAEG)

per

Accumulate:
1. The amount of feed

consumed by flock in
production (CFEAMP)

2. The number of atching
eggs oroduced (CHATEGG)

Compute the cumulative
feed amount consumed
by flock in production
per dozen eggs produced
(FEPOEG)

Print AGE, ANFEM, ANMAL,
FEMOR, MAMOR, AFBWP,
TAFAFP, CFEAMP,
AMEGGD, AMHAEG,
CHATEG, THRLD, FEPOEG

Fig. 3 (cont.)

Repeat
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Read and
print parameters
and initial
conditions for
the simulation

Subroutine LIGHT

Subroutine GROWTH

Function APFMOR

Function APMMOR

Subroutine PROOOC

MAIN

PROGRAM

Compute the variables
for the female and
male population
during the growing
period (0 -24 week)

and print them

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

APMMOR

: computes total hours of required light 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 tool

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 light, 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. All these

values represent very useful information to the management which,

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

sary means to meet the_needs of the flock.

In order to visualize what the simulation 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 are 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 production 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 growing 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 management 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 lighting 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 life 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)

Male Feeding Program: FEEPRM = 1 (limited every day)

Female Feeding Program: FEEPRF = 1 (limited every day)

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 lighting 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.



44

The results provided by the simulation are shown in Table 1

for the female population 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 light 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 farnabd 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 performance 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 life 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 losses 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.
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Tables 1, 2, 3. Results of example 1.
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Table 1

Results of the Simulation for the female population in Example 1.

OES:REO AGE FOR THE SIMULATION = 1 '4EEK
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_ .
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3 5235 7 .465 188.71:. 2655; vs-----. NOL

4 52 2 1:3 .711 21.415 4.007.13 NUL
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7 71al lo .14( 17(V1.14 NOL

5 -5163 18------ .930 --13113.2. NOL

9 5144- 1.024 340.76 --NOL

5.24 Z L 442 17940. do NOL

IS 5104 ZO 1.ZIC 314.od 2045 /.64 NOL

12 -5083" 372759 223-65:76--NOL-
1.4 71.151 cL 351.2I 42/34.4- NOL

14. 50 3 9 ---2 CO+ 5 9771 84-62721--NOC
zr----- .580---3987011-3/2c8. fa NOLf-

--/7

--114 4 -14-3

4.4 4 .74

23 1 . 75.5 41975 ,3 37065.41 NOG

23 1 363 Z7751 4-0137751--N L

19 4925 23 1.955 435.42 43105.52 NOL

20 4901 24 2.050 448.16 4E242.75 NOL

21 4477 24 2.140 455.79 49433.30 NOL

22 4853 24 2.235 463.32 52675.50 13
23 41129 24 2.325 475.59 5E035.66 13
24 4805 24 2.420 482.90 59355.96 13



49

Table 2

Results of the Simulation for the male population in Example 1.
A L 3

--R1ETbRS:C

NUMSEA

= 1

OF NALc.5 AAIvING Tbr4k-Nr7ii 959

;-Lc0J.NG 2ROGmA4 = 1

---i-or--A-NOUgr-FITTS-gaRTILITY-OclIGTSOCY---F0
(WO V113 OF )11( (AMOUNT) WEIGHT (KG) AmOuNT(KG)

CUT1UUTIVE
FEED AmousT(KG)

,Kt01nE13
LIGHT(HR)

1 109 50 MIN. FULL FO FULL FEED !JCL

2 782 27 MIN. FULL FO 231.37 NOL

3

4

771 4 MIN. 30.11 442.12 NOL

773 5 ITN. 38.90 714.42 NOL

5 768 5 MIN. 43.67 1020.14 NOL

6 762 6 .929 48.00 1356.14 NOL

7 756 6 2.045 49.15 1700.19 NOL

8 749 7 1.161 50.65 2054.75 NOL

9 742 7 1.277 52.06 241.9.14 NOL

11 734 8 1.615 53.80 2795.71 NOL

726 8 1.533 54.68 3178.45 NOL

12 71.7 9 1.650 56.27 3572.34 NOL

13 708 9 1.769 57.00 3971.35 NOL

14 699 9 1.287 53.75 4382.70 NOL

IS 6.39 10 2.000 59.42 4753.60 NOL

16 679 10 2.122 60.29 5220.62 NOL

17 669 10 2.240 60.77 5646.01 NOL

Is 659 to 2.359 52.22

62.61

6081.51

6519.6

NOL

run..
19 615 10 2.477

20 638 11 Z.294 61.21 6962.71 NOL

1 11 . .1

63.95

64.37

7856.59

e307.51

1361.6 1_ 2.873

605 11 2.993 13

594 11 1160.73 13

f4EnflI-WifeEKErl1A alS7137al5 fPAN TEN-)ER-CENT-or-THE-farATN-Uristg-tr-

_-.--FEt4Aca7 THVCCE;/".ua-Nvife-S--orliArrs-TiAs-ra-se.--3Rcc,111)



Table 3
Results of the Simulation for the flock in Example I

DESIRED AGE FOR THE 51E10E41104 I WEEK

FEEDING PROGRAM 1

AGE AHOUNI AMOUNT NORIALIEV

r L 0 C

AVERAGE BOOT

K

FEED PER
IKET

CUMULATIVE PROOUC I ION HAIChiN6 euruLAIlvE 11610/ CUMULATIVE
EGGS10AUTTLICHINVEGG-1111,1111RE -FEED/001=16G---TEED -11EGT 446$7021

25 4181 583 24
2111

2.528 758.54 5309.92 239 4 13 38.69

26 1.757 -522' 24 2.420 611.12 18921:34 -951
.-

713 4991 13 15.24

27 4133 561 24 Lk 2.730 644.45 16835.87 1199 1461 44412 13

21- -4709 -550 24 It 2.790 885.75 '23143.01
---

2598"- 2124 291 14 13 9.84

29 1.655 539 24 11 2.860 461.84 29269.24 3373 49/41 13
12191----14------4.53---lir---14-6-63 921 vr----tr----2.s211 675;02 53341:44 3729

31 4437 SI& 24 II 2.948 469.16 42414.51 3849 3349 95644 14 9.37

32- 4413 SOS 24 10 3.030 463.46 47462.74 3829 119231 14 14.64

33 4589 498 24 10 3.636 051.27 53462.11 1743 141444 14 1

--14 4565 -416 ---24 10 1.136 852:07 59431.62 3496
3:21:

165744 14 13.66

35 4541 478 24 18 3.030 440.94 45831.92 3670 3318
44 4,31-7----468----E4-----14----1.111-------795.51 /0606:5 1 3614 3253
37 1.433 450 24 SO 3.438 794.21 76137.36 3549 3194 234443 14 14.22

4449 449 24 9 7.136 144.71 61438.51-----.3131 3174 256241 14 19.77

39 4445 444 24 9 3.434 779.54 42641.62 3467 221451 14 11.31

-.48-- 4421-7- 442' 24 1 3.126 775.67 92512.41- 3484 299461 14 23.44
41 4397 448 24 9 3.126 776.79 97947.97 3342 2941 319144 14 24.01

s 3.120 746;18 113122.26 3244 2446 ----339454 16--26:21-
41 4349 435 24 9 3.124 144.14 244347.44 3210 359674 14 24.57

44 14 9 3.121 734.74 143464.59 3151 379124 14 38.41

45 4301 438 24 9 3.120 732.23 116513.71 3197 2694 192974 14 32.51

13 9 3.128 720.57 -123493.73 3632
-.

1642 416472 14 34.51
47 4259 426 23 9 3.120 124.72 121146.86 2979 2592 431.616 14 36.69
48 4272----4'2T---13 3.120 211:17------11111-2792 2912--------2571 452655 14 30.61

49 4289 421 23 3.124 711.87 130631.41 2904 2492 478134 14 46.51
-se 4106 419 23 11 3.120 671.35 143536.44 2846 2446 441213 16 42.19
51 4143 416 23 0 3.120 667.73 144244.53 2149 2311 543461 14 45.49
'St 41.44 414 23 8 3.276 663.56 152452.22 2732 2322 520121 14 47.46
53 41E7 412 23 3.278 660.33 151414.53 2676 2244 535E51 14 49.92

-2261 -551264-- -14 ----52.443.270 -656.71- 142171;46 £426-----
55 1.571 442 23 s 3.2/4 652.44 16E642.21 2SES 2129 566161 14 55.44

409 23 1.270 449.31 111101.14 2510 1054 544573 14 57.43
57 4624 403 22 f 3.214 645.69 115746.91 , 2456 1949 534496 14 60.65

-.54 -4064 406 22 7 . 1.214 622.27 148062.49 2442 1914 604342 14 63.42
'59 3482 398 22 1 3.213 614.16 144394.23 1349 1911 621719 14 65.43

7- 1.210- ---11169" 631.082 -14 -66:46-615;39 1111701:46 USG-
41 3934 394 22 6 3.211 617.02 392916.64 2244 1004 647410 14 71.61

-42- -3914 392 22 4 3.278 684.65 197246.61 2232 2763 659/71 14 74.84
43 1494 369 22

3172 -. 307 22

6

6

1.270
3.276

685.22
611.76

261413.52
_ 2115695.15.____f__

21e1
_2138

110*
*661

421614
643345

14
14

76.27
51.80

-.45 3440 305 22 5 3.220 594.39 269814.58 2479 164* 694512 14 45.44

66 3424 343 22 5 3.21E 595.42 2141149.74 2429 1562 745446 14 09..12

4/____1006 -384 22 5 3.210 591.15 214191.22 1479 1404 114814 14 93.32

,--THE-TorEC-HUTHIER-OF-WES-IS-USS1H4H-TEH-01HCENT-VT-THE-1016E-WOH4ER-OF-EIMUES:-THEN CERTAIN i0140ER-OF-PALES HAs T0-2E ORDERED

----ALL THE VALUES SHOWN OH 111412i ARE GIVEN PER WEEK WITH ENE FOLLOWING EXCEPTIONS FEED AN01N.T PER DAY, EGG PRODUCTION PER DAV.
ANOWE Of NA1CNING EGG PER nee. tAGNI PER DAY
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Tables 4, 5, 6. Results of example 2.
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Table 4
Results of the simulation fo the female population in Example 2.

'...opiorr:ons go; Ttir

AGE = 16

HumEER OF FEMALES = 4509

CUMULATIVE FE EC AMOUNT FOR FEHALEs 2 30230.33

NUMBER MALES * 654

CUmULAT:VE FEED AMOUNT FOR ',ALES 2 4560.55

FE4AL
FEIIALE E2 f.E0 =

Num.1E2 OF FEMALE'S 1,IR nfinG TO FARM = 5480

4C,714 4SfiN FLCC4 +.:5 HATCHET = 23

LCCATION OF FARM :it

LATITU0 WHERE FAPI IS

FETING FRCGRAN 2 1

:NELT.... GE HOOF S CF OATLZGHT =12.13

23= 2"SUNT q1110S MORTALITY AvER;ss 3csr Fs:Ea CUMULATIVE REOUIREC
t'ocI--Z,V0-ZF-wK-TAHou4rT--wrrcHr-IKG1--AHCuNrtKGT-FIEO-AHOURT(KP-LICHTCwR)

4406 ..0 4C3IS.

. NOL

ta *4.3 a .1 1. 364 4 !ISL. si% NUL

L') 441, c. 1.177 ::4.74 4.3t7.r7 NUL

4.751.14. 47, VI. 4 a NCL

ti 3 C.Z. 4775- -4-c-C-31--- 4 541-7

44 cl C._., . .0. *.4 4.

433T---- Lr--
24 43.0



Table 5

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

II ALE

MALE BREED a;

NU$9ER OF HALCSA-kRIVIMG-10 FARM = '459

--FEE 131MG-RROCR-Ali s

AGE
INK)

AMOUNT BIROS. MORT ALIT,' AVERAGE OODY FEED
ENO OF WK (AMOUNT) WEIGHT (KG) AMOUNT (KG)

CUMULATIVE
FEED AMOUNT (KG1

REQUIRED
L !GMT OIRI

:6 (41 9 2.122 56.88 4958.68 NOE

17 632 9 2.240 57.37 5363.26 1401

18 E22 10 2.359 58.78 5771 .6 c 1.04.

:9 612 :a 2.477 59.09 E185.32 NUL

20 6C2 13 2.594 59.67 E661.01 HD/

21 592 1E 2.712 6C.20 7024.41 )41

22 582 10 2.873 60.38 7447.10 13

23 572 10 2.993 60.82 7872.61 13

24 562 1r.: 3.113 61.23 83.:1.26 13

7HS. TOTAL fiUMDEk Of MALES IS LESS THAN Ti N PERCENT OF THE TOTAL MUMUK OF FEMALES. THEN CEkTAIN NUMBER OF MALE: HAS TO (lc ORDEkil)



Table 6
Rftsylks 9fcthp $jmulation for the flock in Example 2.

66E01666 PkuGaAN * 1

--AGE--ANOuNT--AM0UNT MORTALITY AVERAGE Bony FEEL PER GutuLATIVE PRODUCTION HATCHING cuPuLATIV6. LIGHT/ CUMULATIVE
WI FEMALE HALE fEn HAL HEIGHT (Kra DAY EKG, FEED 18G/ LGGS/DAV EGGS/0AV HATCHING EGG DAYIHNI FEED/DOZ-EGG_

25 4288 552 22 10 2.520 684.52 4751.61 214 0 0 13 38.38
26 4266 542 22 10 2.624 723.58 9856.67 853 643 4464 13 15.94

-17 1.244 512----22-----10 3;730- -762.17 --1-519f:15 1613 -1258- -1323 13 10.56

28 4222 522 22 10 2.790 799.98 20791.01 2322 1904 26E14 13 9.06
---29-----4200---- 512 -.22 10 2.860 794.62 26353.35 3024 2570 44604 13 8.45

30 4178 502 22 10 2.920 769.26 31878.17 3342 2674 64722 14 0.58

---31----4156--492-- -22 10 2.984 783.90 37365.47 : 3449 3051 65729 14 9.43
32 4114 482 22 10 3.030 778.54 42815.25 ,' 3431 3019 136462 14 10.67

----3.3 4112 47722 14----1.030 -MT.& 4-4227.51 ; 3372-------2967 127E31 14 12.15
34 4090 462 22 10 3.030 767.82 51602.25 ' 3313 2942 148505 14 13.75

----35-- -4068 453 22 9 3.030 721.49 58652.69 : 3295 2966 :69267 14 15.22
36 4046 444 22 9 3.033 716.58 63668.74 : 3237 2913 169651 14 16.71

--37---4024- 435 22 9 3.030 111.67 64650.40 , 1179 2861 245645 14 18.34
38 4003 426 21 9 3.030 706.75 71597.66 . 3:62 2046 229E01 14 19.90

-39-39814-1721 9----3.410 702.00 78511.63 3106 2764 248555 14 21.47
40 3961 408 21 9 3.120 697.24 03352.32 3054 2715 267963 14 23.22
41 3940 ---400 21 8 3.120 692.49 88239.73 2994 2635 286405 14 25.03
42 3919 392 21 6 3.120 666.36 92918.25 2939 2586 344507 14 26.85

`943 3898 390 21 8 3.120 663.69 97565.51 2845 2539 322283 :4 28.72
44 3877 388 21 a 3.120 660.35 102137.97 2830 2490 33971) 14 30.65
'45 38 P6 386-----21 A 3.120 656;81 106785;64-- 2776 2415 356615 14 32.65
'46 3835 384 21 8 3.120 653.27 111358.52 2723 2363 373198 14 34.72

--f47 -3014- 381 21 a 3.120 649.73 115906.60 2670 2323 369459 14 36.84
'46 3793 379 2: a 3.120 646.03 124426.81 2655 2310 445624 14 38.77

-7.49----37727::7377 21 6 3,120 fi42,59_±__:124926.22 2603 2239 421302 i4 40.73
-450 -3751 -375 21 7 3.120 601.61 129137.46 2551 2194 436660 14 42.95
51 3730 373 21 7 3.120 598.27 133325.35 2499 2124 451523 14 45.26

---52 -3709 371 21 7 3.270 594.94 137489.69 2448 -2081 466095 14 47.64
53 3689 369 20 7 3.270 591.60 141631.09 2398 2014 480193 14 54.10

-1154 3669 367-24 7 3.270 588.41 145749.96 2348 1972- 493597 14 52;65-
,55 3549 365 20 7 3.270 585.22 148846.50 2299 1908 507353 14 55.28

-956- -3529 36.0 20 7 3.270 582.03 153924.71 2250 1845 520268 14 58.00
57 3509 361 20 6 3.270 578.84 157972.59 2201 1783 532745 14 60.84
511 -73589 355 20 6 3.270 557.79 161877.09 2189 1173 545:60 14 63.21
+59 3569 357 20 6 3.270 554.69 165759.95 2141 1713 57151 14 65.63
'60 3549 355 20 6----7.770 h51710 169E21.17 2094- -1675 564676- --44----61:66
61 3529 353 20 6 3.270 548.51 173460.15 2447 1617 564145 14 71.81
+42 3509 -351 20 5 1.270 545.42 177274.70 2000 1560 591251 14 75.09
63 3489 349 20 . 5 3.270 542.33 181075.04 :954 1524 601923 14 78.51

--064----1469 347 5 3.270 539.24 184849.68 1908 1464 612335 14 82.05
65 3450 345 19 5 3.270 536.15 184602.72 1663 1415 622144 14 85.74
fb6 343E----743 19 , 3.270 533720-- 1923357,1-4-------- 1818" ----1430-------612144--- 14---$M1
67 3412 341 19 4 3.270 530.25 196046.63 1774 1331 64 :501 14 93.56

THE TOTAL NUMBER OF MALES IS LESS THAN TEN PERCENT OF Trc TOTAL NUMBER OF FEMALES, THEN CEkTAIN NUndER OF PALES HAS TO BE OROIREO

ALL THE VALUES SHOWN ON TABLES ARE GIVEN PER WEEK WITH THE FOLLOWING EXCEPTIONS = FLED AMOUNT pE6 GAY. EGG PRODUCTION PEN DAY.
--ANDUAI or HAILKING7EW-PtRTDAY-,--LIGHT pER-nAy
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Table 7. Results of example 3.



Table 7
Results of the Simulation for the flock in Example 3.

INITIAL CONDITIONS FOA THE 514°1.4114N

AGE . 36

NUMBER OF FEMALES 3498

NUMBER OF HALES a 498

CUMULATIVE FEED AMOUNT 14 PRODu0f104 60837.50

GUM/1M191 HATCHING EGGS . 150225

AVERAGE NUMBER OF BIRDS IN FLOCK = 1980

iv AGE AMOUNT OF EGGS F900MGED PEA DAY 2020

F L 0 C K

166011,0 =106044 a :
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CONCLUSIONS AND RECOMMENDATIONS

Based on the results obtained from the application of the simula-

tion program it can be concluded that:

1) 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 elements of the farm and allows

us to identify the most significant variables in its perform-

ance.

2) The objective of the thesis was achieved since the simulation

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 light 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?
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3) 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.

4) The simulation program is, at the same time, a model of the sys-

tem and therefore it allows 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.

5) Even though the simulation program was developed based on some

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.

2) 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.

3) 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

variabies 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 program 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 Breeder

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

AMHAEG average number of hatching egg production/day

ANFEM total number of females at the end of each
week

p. 32

p. 32

p. 29

60
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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

FARR number of females arriving at the farm

FBREED female breed

FEEPRF female feeding program

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

p. 33

p. 25

p. 23

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
and artificial)

p. 28
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GLOSSARY OF TERMS

Breed: 1) To produce offspring by hatching or gestation; to bear
511aFourish 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.

Ovum: An unfertilized female sex cell, a single large immobile
cell, 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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APPENDIX 1

NUTRIENT RECOMMENDATIONS FOR

SELECTED BREEDS
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CHICK STARTER BREEDER DEVELOPER BREEDER
Crude Protein, % 18.0-20.0 14.5.15.5 15.5-17.0
Calories, Metabolizable

per Ib. 1200-1325 1200-1300 1225-1350
Per kg. 2640-2915 2640.2860 2695.2970

Fat. % 3.0-4.0 3.0-4.0 3.0-4.0
Linoteie Acid, % 1.0-1.5 1.0-1.5 1.0.1.5
Minerals
Calcium, %, min.-max. 0.90-1.1 0.85.1.2 2.75-3.25
Phosphorus, %. min.-max.

available 0.45-0.50 0.38-0.50 0.50-0.55
total 0.55-0.70 0.50-0.70 0.65-0.75

Soduim, le, min.-max. 0.18-0.22 0.18-0.25 0.16-0.25
Salt. %, min.-max. 0.30-0.45 0.30-0.50 0.30-0.60
Trace Minerals (To be Added) Mg./lb. Mg. /kg. Mg./lb. Mg./kg. Mg./lb. Mg./kg.
Manganese 25 55 25 55 27.3 60
Zinc 20 44 20 44 25 55
Iron 10 22 10 22 10 22
Iodine 0.2 0.44 0.2 0.44 0.23 0.5
Copper 2 4.4 2 4.4 2.25 5
Selenium 0.045 0.099 0.045 0.099 0.045 0.099
Vitamins (To be Added) 1 per/lb. per/kg. per/lb. per /kg. per/lb. per/kg.
Vitamin A (I.U.) 3000 6600 3000 6600 4000 8800
Vitamin 03 (1.1.1.) 1250 2750 1250 2750 1250 2750
Vitamin E (1.U.) 5.0 11.0 5.0 11.0 7.0 15.4
Vitamin K3 (mg.) 1.0 2.2 1.0 2.2 0.5 1.1

Thiamine (mg.) 0.5 1.1 0.5 1.1 0.5 1.1
Riboflavin (mg.) 2.5 5.5 2.5 5.5 4.5 9.9
d.Pantothenic Acid (mg.) 5.0 11.0 5.0 11.0 6.0 13.2
Niacin (Mg.) 12 26.4 12 26.4 10.0 22.0
Pyridoxine (mg.) 0.5 1.1 0.5 1.1 3.0 6.6
Biotin (mg.) 0.05 0.11 0.04 0.088 .05 0.11
Choline (mg.) 300 660 300 660 300 600
Vitamin 812 (m9.) 0.005 0.011 . 0.005 0.011 0.005 0.011
Folic Acid (mg.) 0.2 0.44 '0.2 0.44 0.3 0.66
Antioxidant

Ethoxyquin (mg.) or
equivalent 55 120 55 120 55 120

Amino Acids, % - Minimum CHICK STARTER BREEDER DEVELOPER BREEDER
Arginine 0.95-1.20 0.90-1.0 0.95-1.00
Lysine 0.901.00 0.60-0.65 0.70 -0.30
Methionine 0.36-0.40 0.30-033 0.31-0.33
Methionine + Cystine 0.88-0.75 0.50-0.58 0.55.0.60
Tryptophan 0.19.0.21 0.17-0.19 0.17-0.19
Threonine 0.75-0.85 0.60-0.70 0.6543.70
Isoleueine 0.75-0.85 0.60-0.70 0.65-0.70

The nutrient information susestied in this table. while not representing the total nutrient rulthremene of the breeder. ;11C11.10,1
nutrients for 'which requirement data are established and which should be included in setting up nutrient parameters for formulating
high performing breeder feeds.

" The amino acids are those most likely to be of concern in practical diets. Amino acid minimum requirements are expressed u a
percentage of the dial assuming enemy Irons in the 1'200-1350 calonefib. range. For each amino acid Mir lower minimum value
relates to the lower outgo level range.

1) Nutrient Recommendations for Arbor Acres Broiler Breeders.
Source: Broiler Breeder Female. Feeding and Management.

1981.

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

Grower
Diet

Breeder
Diet

Starter
Diet'

Grower
Diet'

Breeder
Diet

Age In Weida 0-3 4-22 23-70 Age trl Weeks 0.3 4-22 23-70

:romp, % 17-19 14-15.5 15-17 Trace minerats,:l4 rirnurn SLOOlonenMl Levels)/

Cali:ries/bounds (M. E.) 1,475-1,325 1,2754.325 1,275-1,350 manganese g7r, :=4 50 50 50

Calcnes/kilograno (A.) 2,805-2,915 2,805-2,915 9,905-2470 Zinc grainitcn 50 50 50

Ftt % 3-4 3.4 3-4 Von grarnitv, 40 40 40

3-4 3-4 3.4 Cooper gram. 4.00 4.00 400

Lnoloc Acid % .50 .50 1.00 twine gm,/ .80 .80 80

Amino Acids Selenium Srts-^1!7: C9 .09 .09

Arginine % 1.15 84 .80 Vitamins (minr-1.,- Smoo.enenMi Levels)

vc:ne and /or Some% 1.00 .70 .00 warrun A !US ::," 6,000,000 6,000,000 6,:00,000

.40 .28 .22 lAtanun 0, ILI !or 2,000,000 1,500,000 2,000.000

!so-At:one% .75 .53 .60 Vitamin E 1.1/7-x 6,000 6,000 1,000

Lasicne % 1.40 .97 1.20 Vitzirnin K 2.00 200 2.00

95 .67 .75 Pyridoxine grsr CO .00 50

metnionine% .40 .25 .32 Riboflavin gra-v*::.:n 4.00 4.00 4.00

merscnine-Cysone% .75 .50 .60 RantoMenicAcd innflon 600 6.00 6.00

6terryialanine % 70 .49 .50 Niacin gran /1 20 90 20

Tervialanine-Tvrosine% 1.30 94 87 °vane ran :ix, 250 250 250

77e7rune% 70 .49 .40 Folic Acid gra-r, .25 .25

7.-iptzonan % 20 .14 .14 8.00 8.00 :0.00

Vtine 80 60 .60 Won grarniz.v. CO .00 50

minerals

Calc,L:^1 85 85 85-3.002

arisonorus
.tai %

Aveoable %

68

.44

.65

.40

.60

40

Sad: m % 19 .19 17

2) Cobb Broiler Breeder Nutrient Level Guide.
Source: Cobb Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.
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Nutrients

Chick Starter
(0-3 wk)

Grower/
Developer
(5-22 wk)

Breeder (alter 22 wk)

Moderate Climate Warm Climate

A 3 C 0 E F

a) Basic
Speciftcationc

Crude Protein % 19-20 18 16 16.7 18 17.4

Met. Energy
kcal/kg 2970 2860 2805 2860 2750 2750

kcal/lb 1350 1300 1275 1300 1250 1250

Calcium % 0.90 ass 1.10 2.30 280 3.10

Available
Phosphorus % 0.45 0.43 0.55 0.47 0.45 0.49

Crude Fat % 3-4 3-4 3-4 3-4 3-4 3-4

Crude Fiber % 2.5-3 2.5-3 3-5 3-5 3-5 3-5

Li noleic Acid % 1.4 1.4 1.3 1.3 1.3 1.4

b) Amino Acids
(as % of diet)

Lysine 1.05 0.95 0.77 0.80 0.77 0.83

Methionine 0.42 0.38 0.33 0.34 0.32 0.35

Cystine 0.34 0.31 0.26 0.27 0.26 0.28

Methionine and
Cystitis 0.76 0.69 0.59 0.61 0.58 0.63

Tryptophan 0.21 0.19 0.17 0.13 0.17 0.19

Arginine 1.10 0.99 0.88 0.84 0.80 0.89

Leucine 1.40 1.26 1.12 1.25 1.20 1.31

I sOleucine 0.80 0.72 0.64 0.84 0.80 0.89

Phenylalanine 0.70 0.63 0.58 0.77 0.74 0.60

Phenylalarene
and Tyrosine 1.40 1.26 1.12 1.10 1.06 1.15

Threonine 0.70 0.63 0.56 0.62 0.59 0.64

Valine 0.88 0.77 0.69 0.72 0.69 0.75

Histidine 0.40 0.36 0.32 0.33 0.32 0.35

4) Mineraly
(for trace elements.
please refer to ;FM

premix specifications)
Sodium % 0.15 0.15 0.15 0.12 0.12 0.13

Chloride % 0.15 0.15 0.15 0.14 0.14 0.15

Salt 1 % accede .13 .0.20-0.25 0.20-0.25 0.20-0.25 0.20.0.25 3.20-0.25 0.20-0.25

Potassium % 0.40 0.39 0.38 0.39 0.37 0.37

Magnesium ppm 535 515 505 515 495 495

3) Suggested Ration Specifications for Shaver Starbro
Broiler Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 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 to 22 weeks) BREEDER RATION (Atter 22 weeks)

Protein % 15-20 PfsteinS 14.5 -15.5 Protein % 15.5-15
M.E. Calories/lb 1250-1300 M.E. Calories/lb 1250-1350 M.E. Calories/lb 1275-1350
M.E. Calories/kg 2750-2560 M.E. Calories/kg 2750-2970 M.E. Calories/kg 2805-2970
Fat, % 3-4 Fat.% 3-4 Fat, % 3-4
Fiber, % 3.5-5.0 Fiber. % 4.6 Fiber. % 3-5
Calcium, % 0.9 Calcium. % 0.9 Calcium, S 3.2
Phosphorous, % av 0.5 Phosphorous, % av 0.5 Phosphorous, av 0.45
Salt. % 0.5 Salt. % 0.5 Salt, 0.5
Copper, mg/lb 2.5 Copper. mg/lb 2.5 Copper. mg/lb 3
Iodine, mg/10 0.3 Iodine, mg/lb 02 Iodine. mg/lb 0.2
Iron, mg/lb 42 Iron, mg/lb 25 Iron, mg/lb 10

Manganese, mg/lb 32 Manganese, mg/lb 30 Manganese, mg/tb 40
Selenium. mg/lb 0.06 Selenium. mg/15 0.06 Selenium. mg/lb 0.06
Zinc, mg/lb 25 Zinc, mg/lb 20 Zinc, mg/ib 30
vitamin A, I.U./lb. 5000 Vitamin A, I.U./tb. 5000 Vitamin A, I.U./lb. 4000
Vitamin 03, I.C.U./lb 1000 Vitamin 03, I.C.U./lb 1000 Vitamin D3, I.C.U./lb 800

Vitamin E. I.U./lb. 10 Vitamin E. Lt.1./tb. 5 Vitamin E. a
Vitamin K. mg/lb 1 Vitamin K. mg/lb 1 Vitamin K, mg/lb 1

Biotin, mg/lb 0.06 Biotin. mg/lb 0.05 Biotin, mg/lb 0.1

Cho line. mg/lb 250 Choline. mg/lb 2000 Choline, mg/lb 250
Folacin, mg/lb 0.5 Folsom mg/lb 0.4 Folacin, mg/lb 0.4
Niacin, mg/lb 15 Niacin. mg/lb 15 Niacin, mg/lb 20

Pantothenic, mg/lb 5 Pantothenic, mg/lb 3 Pantothenic, mg/lb 4

Pyridoxine. mg/lb . 1 Pyridoxine, rma/Ib 1 Pyridoxine, mg/lb 1

Riboflavin, mg/lb 2.5 ROoftevin, mg/lb 2 Riboflavin, mg/lb 3
Thiamine. mg/lb 0.5 Thiamine. mg/lb 0.5 Thiamine, mg/lb 0.5
Vitamin 812. mg /lb 0.009 Vitamin 812. mg/lb 0.004 Vitamin 312, mg /lb 0.006
Antioxidant. mg/lb 55.5 Antioxidant. mg/lb 56.5 Antioxidant, mg/lb MA
Lysine, % 0.96 Lysine, % 0.5 Lysine, 0.75
Methionine & Cystitis, 5 0.75 Methionine & Cyst's., % 0.5 Methionine a Cystine, % 0.8
Linchpin Acid. % 1.4 Unoleic Acid. % 1.5 Unoleic Acid, 1.5

It is difficult to prepare a nutritional guide ins wench will economically meet all of the nutrient requirements of breeders under
many different management systems and environments. These nul-snt level recommendations are intended as a general guide-
line. We suggest that you consult your state unive'sity or nuIritionst for specific feed formulas which will be best suited to your
climate and management system.

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

Pilch, Inc.
P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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STARTER RATION
(0 to 2 Weeks)

PULLET DEVELOPER
(2 to 22 Weeks)

BREEDER RATION
(After 22 Weeks)

Protein, % 17 15-16 155-16
9.1.8. Calories/lb 1250.1300 1275-1325 1275-1325

/kg 2750.2860 2800-2915 2800-2915
Fat. % 34 3-4 3-4
Fiber, % 3.54 .4-5 3-4
Lino laic Acid, % 1.4 1 5 15
AMINO ACIDS - %
Arginine 1.05 0.88 0.96
Lysine 0.80 0.82 0.70
Histidine 0.35 0.32 0.32
Methionine 0.30 0.27 0.31
Methionine & Cystine 0.57 0.50 0.55
Tryptophan 0.20 0.17 0.17
Glycine 0.80 ..0.70 0.75
Leucine 1.20 1.05 1.16
Isoleucine 0.75 0.66 0.70
Phenylalanine 0.62 0.52. 0.55
Phenylalanine & Tyrosine 1.30 1.05 1.10
Threonine 0.60 0.50 0.50
Valine 0.75 0.65 0.70

MINERALS (Inorganic Elements)

STARTER & DEVELOPER BREEDER
Added Levels to
Com-Soy Ration

Approximate
Total

Added Levels to
Carn-Soy Ration

Approximate
Total

Calcium. 9(, Var. 0.8 max. Var. 2.8-3.0
Phosphorus, Available % Var. 0.45-0.50 Var 0.45-0.55
Salt, % 0.25 0.30-0.35 0.25 0 30-0.35
Sodium. % - 0.20 0.20
Chloride, % - 0.24 0.24
Potassium, % - 0.6 08
Magnesium, mg/lb - 250 (550) 250 (5501
Manganese, mg/lb 30 (68) 35 (77) 30 (58) 40 (881
Zinc. mg/lb 23 (501 36 (80) . 23 (50) 38 (80)
Iron, mg/lb 18 (40) 30 (661 8 (181 20 (44)
Copper, mg/lb 2 (4) 5 (11) 2 (4 5 (11)
Iodine, mg/lb 0.5 (1.1) 0 5 (1.11 0.5 (1.1) 0.5 (1.1)
Molybdenum, mg/lb Var. 0.1 (0.2) Var 0.1 (0.2)
Selenium. mg/lb 0.045 (0.11 0 07 (0.151 0.045 (0.1) 0.07 (0.15)

VITAMINS
Vitamin A, I.U./lb 5000 (11,0001 8800 (15,0001 5000 (11,0001 . . . .6800 (15,0001
Vitamin 03, I.C.U./14 1000 (2,200) 1000 12,2001 1500 (3,3001 1500 [3,3001
Vitamin E, I.U./lb 5 (111 14 [311 5 [111 14 (311
Vitamin K3 (rnerladione), mg/lb.0.33 (0.73) 0.33 (0.73) 0.33 (0.731 0.33 (0.73)
Thiamine 1811, mg/lb 1.0 (2.2) 1.5 (3.3) 1.0 (2.2) 1 5 (3.3)
Riboflavin (82), mg/lb 2.5 (5.5) 3.5 (7.7) 3.5 (7.7) 4 5 (9.9)
Pantothenic Acid, mg/lb 5.0 (11.0) 8.0(17.8) 6.0(131 10 0 (221
Niacin, mgiib 12 (261 24 (53) 12 (26) 24 (53)
Pyridoxine (9.5), mg/lb 1.0 (22) 2.5 (5.5) 1.0 (2.21 2.5 (5.51
Cholint, mg/lb 175 (385) 600(1320) 175(385) 600(13201
Folacin, mg/lb 0.25 (0.55) 0.60 (1.3) 0.25 (0.55) 0.60 (1.3)
Biotin, mcg/lb 25 (55) 90 (200) 50 (110) 115 (250)
Vitamin 312, mcg/lb 5 (11) 6 (13) 5 (11) 7 (151

Antioxidant, Ethoxyduin or
BHT, mg/lb 55 (120) 55 (120) 55(120) 55 (1201

1 = unitsikg. ( mg/kg or Ppm % = POm 10.000
Var. = Add variable levels depending on ration ingredients.

:pm =91, x 10,000

5) Recommended Nutrient Levels for the Hubbard Breeder
Pullet.
Source: Management Guide for the Hubbard Breeder

Pullet, 1981-1982.
Hubbard Farms.
Research and Development.
Walpole, New Hampshire.
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APPENDIX 2

FEEDING PROGRAMS

GROWING AND LAYING PROGRAMS

AVERAGE WEEKLY BODY WEIGHT
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FOR FLOCKS HATCHED OCTOESIA THAL, MARCH (NORTH OF EQUATOR)
FOR FLOCKS HATCHED APRIL TH ALI SEPTEMBER (SOUTH OF EQUATOR)

AGE
OF

FLOCK

AVERAGE Il .

,APPROMMATE FEED AMOUNT PER 100 BIRDS
ON Llm17150 EVERY DAY FEEDING PROGRAM

FLOCK
BODY WEIGHT

LBS. I KG.
I LBS. KG.WEEK DAYS LBS. 17 KG.

1st 1-7 MM. 11 Min. II F U 1. L FEED
2nd 8-14 11 4 FULL FEED
3rd 15-21 1.0-1.05 It .453-.475 ..I 2.3_ I 1 5 L 112.0 50.8
4th 22-28 1.2-126 71 .544-.571 1 13.5 I 4 5 7 185.5 84.1
5th 29-35 1.4-1.47 1 .635-.666 .1 12.0 I 3.4 1 269.5 122.2
6th 36-42 1.6-1.83 U .726-.762 11 73.0 I 5.9 I 360.5 163.5
7th 43-49 1.8-1.89 11 .816-.857 11 13.5 I 5,1 1 455.0 208.4
8th 50-58 2.0-2.10 11 .907-.952 14.0 i 4

1 553.0 250.8
9-M 57-63 2.2-2.31 1 .998-7.05 .1 14.5 I 6.6 _1 634.5 296.9

10th 64-70 2.4-2.52 I.1 1.09-1.14 1 15.3 I 6.8 I 759.5 344.5
11th 71-77 2.6-2.73 1.18-1.24 .1 15.5 I 7.0 1 368.0 393.7
12th 78-84 2.8-2.94 , 1.27-1.33 1 15.0 1 7.3 980.0 444.5
13th 85-91 3.0-3.15 11 1.36-1.43 .1 16.5 r 7.5 1095.5 496.9
14th 92-98 3.2-3.35 3 1.45-1.52 i1 17.0 1 7.7 I 1214.5 550.9
13th 99-105 3.4-3.57 11 1.54-1.62 17 17.5 I 7.9 1 1337.0 606.5
16th 106-112 3.6-3.78 1 1.63-1.71 II 13 0 I 3 2 T 1463.0 663.6
17M 113-119 3.8-3.99 1 1.72-1.81 11 18.8 1 8.4 1 1592.5 , 722.3
12th 120-126 4.0-4.20 1.81-1.91 19.0 1 3.5 1 1725.5 782.7
19th 127-133 11 4.2-4.41 .4 1.91-2.00 I 13.5 1 2.0 I 1862.0 844.6
20th 134-140.. 1 4.4-4.62 11 2.00-2.10 20.0 2.1 I 2002.0 908.1
21st 141-147 4.6-4.83 II 109-2.19 4 205 1 9.3 1 2145.5 973.2
22nd 148-154 .1 4.8- 5.04 1 2.18-2.29 1 21.0 9.5 7 2292.5 1039.9

I 23nd 155-161 I 5.0-5.25 II 2.27-2.38 1 21.3 9.2 I 2443.0 1108.1
240 162-168 5.2-5.46 17 2.36-2.48 22.0 1 10.0 _I 2597.0 1178.0

When using the "Skip-A Day" feeding program, feed the amounts shown per 100 birds under the "Limited Every Day"
schedule above during the first five weeks. The "Skip-A-Day" feeding program may begin at the 6th week of age by double
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)

AGE
OF

FLOCK

AVERAGE
FLOCK

BOGY WEIGHT

APPROXIMATE FEED AMOUNT PER 100 BIROS
ON LIMITED EVERY DAY FEEDING PROGRAM

LBS . KG.
CUMULATIVE

WEEK GAYS I LBS. KG,_ _ LBS. 1 KG.
1s-: 1-7 Min. Non. F U L I. F E E 0
2,-.5 3-14 F U L 1. F E E 0
3rd 15-21 1.10-1.16 .498-.526 9.0 4.1 119.0 54.0
4m 22-28 1.33-1.40 r .603-.635 11.0 5.0 196.0 88.9
55, 29-35 1.58-1.64 I .707-.743 I 12.5 5.7 283.5 128.6
6tn I 36-42 1.79-1.88 .811-.852 13.5 I 6.1 378.0 771.5
7tr 43-49 2.02-2.12 .916-.961 14.0 6.4 476.0 215.9
3M I 50-56 2.25-2.36 1.02-1.07 15.0 6.8 581.0 263.5
4tn 57-63 2.48-2.60 1.12-1.18 15.5 7.0 689.5 312.8

10m 34-70 2.71-2.85 7.23-7.29 16.0 7.3 801.5 363.6
11m 71-77 2.94-3.09 1.33-1.40 16.5 7.5 917.0 415,9
12m. 73-84 3.17-3.33 1.44-1.51 17.5 7.9 1039.5 471.5
131-.. 55-91 3.40-3.57 1.54-1.52 j 18.0 3.2 1165.5 528.7
14m 92-98 3.63-3.81 1.65-1.73 18.5 8.4 1295.0 587.4
15m 39 -105 )- 3.86-4.05 1.75-1.84 19.0 8.6 1 1428.0 647.7

I 15th 108 -112 4.09-4.29 1.66-1.95 20.0 9.1 1568.0 711.2
17m 113-119 4.32-4.54 1 1.96-2.06 20.5 9.3 1711.5 776.3
13m 120-126 4.55-4.78 2.06-2.17 21.0 9.5 1858.5 843.0
19th 127-133 4.78-5.02 2.17-2.28 l 21.5 I 9.8 I 2009.0 911.3

, 20th 134-140 5.01 -5.26 2.27-2.39 22.5 10.2 2166.5 982.7
' 21st 741-147 5.24-5.50 2.38-2.49 I 23.0 10.4 2327.5 1036.7

22nd 148-154 5.47-5.74 2.48-2.60 23.5 1 10.7 2492.0 1130.4
23rd 155-161 5.70-5.99 2.59-2.72 ii 24.0 10.9 2660.0 1206.8
24th 162 -188 ! 5.93-6.23 2.69-2.83 25.0 11.3 2835.0 1285.9

When using the "Skip-A.Day" feeding program, feed the amounts shown per 100 birds under the "Limited Every Day"
schedule above during the first five weeks. The "Skip-A-Day" feeding program may begin at the 6th week of age by double
feeding the feed amounts shown above under the "Limited Every Day" column.

11,2) 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



74

FLOCKS HATCHED OCTOBER THRU MARCH (NORTH OF EQUATOR)
FLOCKS HATCHED APRIL THRU SEPTEMBER (SOUTH OF EQUATOR)

AGE
OF

1

FLOCK I

AVERAGE
FLOCK

BOOT WEIGHT

APPROXIMATE FEED AMOUNTS PER 100 BIRDS
ON SKIP TWO DAYS PER WEEK FEEDING PROGRAM

LBS. KG.
CUMULATIVE

WEEK I DAYS I LBS. KG.
LBS. KG.

1st V 1-7 !

2nd 1 8-14 1

3rd I 15-21 3 1.Q-1.C8 4.'23-.476 1

4th j 22-28 1 1.2-1.25 544-.571 I

5th I 29-35 11 1.4-1.47 .535-.566
6th 36-42 I 1.5-1.58 .725-.762 : 18.2 8.25 360.5 163.5

7th 43-49 1.8 -153 816-.557 I 1$.9 $.57 455.0 206.4

8th 50-56 I 2.0-2.10 ! .937 -.552 ;
79.6 8.89 553.0 250.8

9th 1 57-63 I 2.2-2.21 .993-1.05 I 20.3 9.20 654.5 295.9

10th I 64-70 II 2.4-2.52 1.09-1.14 ! 21.0 9.52 759.5 344.5 I

11th 71-77 11 2.6-2.73 1. 1.18-1.24 21.7 9.84 868.0 393.7

12th 78-84 1 2.8-2.54 . 1.27 -1.33 I 22.4 10.16 980.0 t 144.5

13th 85-91 I 3.0-3.15 1.36-1.43 1 23.1 10.47 1095.5 496.3

14th I 92-98 it 3.2 -3.35 1.45-1.52 I 23.8 10.79 1214.5 550.9

15th 99-105 !I 3.4-3.57 t 1.54-1.62 it 24.5 11.11 1337.0 606.5

16th I 106-112 It 3.6-3.78 t 1.63-1.71 II 25.2 11.43 1463.0 563.6

17th 113-119 !I 3A-3.99 I 1.72-1.81 II 25.9 11.75 1592.5 722.3

18th 120-126 IT 4.0-4.20 : 1.81-1.91 1 26.6 12.06 1725.5 782.7

19th 127-133 3 4.2-4.41 i 1.91-2.00 27.3 12.33 1862.0 644.6

20th 134-140 II 4.4 -452 ! 2.00-2.10 t 28.0 12.70 2002.0 908.1

21st I 141-147 I 4.6-4.33 . 2.09-2.19 28.7 13.02 2145.5 973.2

22nd I 148-154 11 4.8 -5.04 1 2.18-2.29 I 29.4 13.34 2292.5 1039.9

23rd I 155-161 1,1 5.0-5.25 ' 2.27-2.38 , 30.1 13.66 2443.0 1108.1

24th t 162-168 it 5.2-5.46 2.35 -2.48 i' 30.8 13.97 2597.0 1178.0

'When using the "Skip Two Days Per Week" feeding program, feed the amounts shown per 100 birds under the "Limited
Every Day" schedule for the first five weeks as outlined in programs '1 and 2 on the facing page.

FOR FLOCKS HATCHED APRIL MALI SEPTEMBER NORTH OF EQUATOR)
FOR FLOCKS HATCHED OCTOBER THRU MARCH !SOUTH OF EQUATOR)

AGE
OF

FLOCK

AVERAGE
FLOCK

BODY WEIGHT

j
APPROXIMATE FEED AMOUNTS PER 100 BIRDS

ON SKIP TWO DAYS PER WEEK FEEDING PROGRAM

j UM KG.
CUMULATIVE

LBS. KG.
WEEK DAYS I LBS. KG.

1st 1-7 Ii

2nd 8-14
3rd 15-21 1.10-1.16 i .498-.562 Ii

4th 22-28 1.33-1.40 .503-.635 !I

5th 29-35 1.56-1.64 .707-.743 II

6th , 36-42 1.79 -1.88 311-.852 t 18.9 8.57 378.0 171.5

7th 43-49 2.02-2.12 : .918-.961 11 19.6 8.89 476.0 215.9

8th 50-56 2.25-2.25 ' 1.02-1.07 7! 21.0 9.52 581.0 263.5

9th 57-63 2.48-2.50 1.12-1.18 I! 21.7 9.84 I 689.5 312.8

10th 84 -70 2.71-2.35 1.23-1.29 1: 22.4 10.16 801.5 363.6

11th 71-77 I 2.94-3.09 ' 1.33-1.40 I' 23.1 10.47 917.0 415.9

12th 78-34 3.17 -3.33 : 1.44-1.51 II 24.5 11.11 1039.5 471.5

13th 85-91 3.40-3.57 1.54-1.62 ! 25.2 11.43 1165.5 528.7

14th 92-98 i 3.63-3.81 : 165 -1.73 25.9 11.75 1295.0 587.4

15th 99-105 i 3.88-4.06 . 1.75-1.84 I! 26.6 12.06 1428.0 647.7

16th 106-112 1 4.09-4.29 1.86-1.95 I 23.0 12.70 1568.0 711,2

17th 1 113-119 4.32-4.54 7.96 -2.06 1: 25.7 13.02 1711.5 776.3

18th 120-126 4.55-4.78 2.06-2.17 I. 29.4 13.34 1858.5 843.0

19th 127-133 4.78-5.02 . 2.17-2.28 j: 30.1 13.68 2009.0 911.3

20th 134-140 5.01-5.26 2.27-2.39 ;! 31.5 14.28 2166.5 982.7

21st I 141-147 5.24-5.50 ' 2.33-2.49 7 22.2 14,60 2327.5 1055.7

22nd 148-154 5.47-5.74 t 2.48-2.60 II 32.9 14.92 2492.0 1130.4

23rd 155-161 5.70-5.99 : 2.59-2.72 4 33.6 15.24 2660.0 1206.6

24th f 162-168 5.93-6.23 : 2.69-2.83 !! 35.0 15.37 2835.0 1285.9

When using the "Skip Two Days Per Week" feeding program, feed the amounts shown per 100 birds under the "Limited
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 HATCHED: APRIL THRU SEPTEMBER (NORTH OF EQUATOR)
FOR FLOCKS HATCHED: OCTOBER THRU MARCH (SOUTH OF EQUATOR)

AGE OF
FLOCK

AVERAGE
MALE
BODY

WEIGHT

APPROXIMATE FEED AMOUNTS PER 100 BIRDS ON FEED DAYS

sKIF EVERY OTHER DAY LIMITED EVERY DAY CUMULATIVE

WEEK DAYS LBS. KG. LBS. KG. LBS. KG. LBS. KG.
1-7

FEED FULL FEED2 8-14 . . FULL
3 15-21 ' ( 9.0-10.0 4.1-4.5 119.0-14013 54 0-63.3 .

635-1C34 22-28
1

r 11.0-12.0 5.0-5.4 196.0-224.0
5 29-35 12.5-13.5 5.7-6.1 283.5-318.5 103 2-143 4

6 36-42 2.82 1.283 I 27-30 12.2-13 6 13.5-15.0 6.1-6.8 r 37813-423.5 171 4-192.1
7 43-49 3.07 1.391 38-31 12 7-14.1 14.0-15.5 6.4-7.0 476.0-532.0 215.9-24, 3
8 50-56 3.33 1.512 30-33 13.6-15_0 15.0-18.5 6.8-7 5 581.0-647.5 263 5-293 7
9 57.63 3.56 1.611 31-34 14.1-15.4 i 15,5-17.0 7.0-7.7 689.5-766.5 312.7-347 7

10 84-70 3.90 1.773 1 32-36 14 5-15.3 16.0-18.0 7 3-8.2 301.5-892.5 363.5-404 3
11 71-77 4.16 1 881

1 33-37 15.0-16.8 18.5-18.5 7.5-8.4 9170-1022.0 415.9-4633 5
12 78-84 4.42 2.000 1 33-39 15.9-77 7 17.5-19.5 7.9-8 8 1039.5-1158.5 471.4-5214
13 85-91 . 4.68 2.121 1 36-40 16.3-131 18.0-20.0 8.2-9.1 1165.5-1298.5 523.5-585 9
14 I 92.98 4.94 2.241 L. 37-42 16.8-19.0 18.5-21.0 84-9.5 1295.0-1445.5 587.3-535.5
15 99-105 5.20 2.360 ! 38-43 17.2-19 5 19.0-21.5 8.8-9.7 1428.0-1596.0 647 5-723 8
16 106-112 5.46 2.473 1 43-45 18.1-20.4 20.0-22.5 9.1-10.2 1568.0-1753.5 711.7-793.3
17 113-119 5.72 2.603 41-46 168-23.9 I 20.5-23.0 9.3-10.4 1711.5-1914.5 773.2-665.3
18 120026 5.98 2.113 42-48 19.1 -218 1 21 0-24 0 9.5-10.9 1858.5-2082.5 842.9 -9415
19 127-133 6.24 2.830 43-49 195 -22.2 1 21.5-24.5 9.8-11.1 2009.0-2254.0 911 9-,022 3
20 134-140 5.50 2.957 45-51 20.4-23.1 22.5-25.5 10.2-11.6 2166.5-2432.5 982.5 - 1103.2
21 141-147 13.78 3.060 j 46-52 209 -23.6 210-28.0 10.4-11.8 2327.5-2614.5 1055.6-1183.5
22 148-154 7.13 3.233 1 47-53 21.3-34 0 23.5-26.5 10.7-12.0 2492.0-2800.0 1130.2-1270 0
23 155-161 7.39 3.352 1 4E-54 21.8 -24.5 24.0-27.0 10.9-12.2 2660.0-2989.0 1206.4-1335 5
24 162-168 0 7.66 3.470 1 30-56 22.7-25.4 25.0-28.0 11.3-12.7 2835.0-3185.0 1285 8-1444 5

FOR FLOCKS HATCHED: OCTOBER THAI) MARCH (NORTH OF EQUATOR)
FOR FLOCKS HATCHED: APRIL THRU SEPTEMBER (SOUTH OF EQUATOR)

AGE OF
FLOCK

AVERAGE
MALE
BODY

WEIGHT

APPROXIMATE FEED AMOUNTS PER 100 BIRDS ON FEED DAYS

I SKIP EVERY OTHER DAY LIMITED EVERY DAY CUMULATIVE

WEEK DAYS I LBS. KG. 1 LBS. KG. LBS. KG. LBS. KG.

1 1.7 I

.
FULL FEED FULL FEED

2 8-14
3 15-21

. 8.0-9.0 18-4.1 L 112.0-133.0 50.8-60.3

4 22-28 ' I 105 -11.5 I 4 8-5.2 185.5-213.5 84.1-95.8

5 29-35 12.0-13.0 j 5.4-5.9 269.5-304.5 122.3-138.1

6 36-42 2.05 .929 26-29 118.13.2 13.0.14.5 1 5.9-6.8 360.5-406.0 1635 -1841

7 43-49 2.30 1.045 27-30 12.2-13.8 13.5-15.0 j 6.1-8.8 355.0-511.0 208.4 -2318

a 50-56 2.56 1.181 28-31 12.7-14.1 14.0-15.5 1 8.4-7 0 55311419.5 250.8-281.0

9 57-63 2.82 1.277 29-32 13.2-14.5 I 14.5-18.0 I 5.6-7.3 854.5-731.5 296.9-331.3

10 64-70 3.12 1.415 30-34 13.6 -15.4 +5.0-17 0 3 8-7.7 759.5-850.5 344.5-385.7

11 71-77 3.38 1.533 31-35 14.1-15_9 15.5 -175 70-7.9 868.0-973.0 393.7-441.3

12 78.84 3.64 1.650 32-38 143,08.4 15.0-18.0 I 7.3-8.2 980.0-1299.0 444,5 -498.4

13 85-91 I 3.90 1.789 1 33-37 15.0-16.8 16.5-18.5 1 7.5-8.4 1095.5-1228.5 396.9-557.2

14 92-98 4.16 1.687 i 34-39 15.4-17.7 17.0-19.5 1 7.7-8.9 1214.5-1385.0 550.9-619.1

15 99-105 4.42 2.000 35-40 15.9-18.2 17.5-20.0 1 7 9-9.1 1337.0-1505.0 608.5 -632.6

18 106-112 4.58 2.122 36-41 16.3-18.6 18.0-20.5 T- 32 -9.3 I 1463.0-1848.5 863.6-747.7

17 113-119 4.94 2.240 I 37-42 16140 9.1 18.5-210 I 8.4-9.5 1592.5-1795.5 722.3-814.3

18 120-126 I 5.20 2.359 1 38-44 17.2-20.0 19.0-22.0 1 8.6-10.0 1725.5-1949.5 782.7-884.2

19 127-133 5.46 2.477 j 39-45 17.7-20.4 19.5-22.5 1_ 8.8-143.2 1862.0-2107.0 844.8 -955,6

20 134-140 5.72 2.594 j 40-48 18.1-20.9 20.0-23.0 1 9.1-10.4 2002.0-2268.0 908.1-1028.6

21 141-141 5.98 2.712 41-47 186-21.4 20.5-23.5 1 9 3-10.7 2145.5-2432.5 973.2-1103.2

22 148-154 6.34 2.873 42-48 19.1-21.8 21 0-24.0 1 9.5-10.9 2292.5-2500.5 1039.9-1179.4

23 155-161 6.60 2.993 43-49 19.5-22.3 21.5-24.5 I 93 -11.1 2443.0-2772.0 1108.1-1257.2

24 162-1E18 atm 3.113 4462 20.0-22.7 22.0-25.0 1 1200 1.4 25970-29470 1176.0-1336.8

5),6) Feeding Programs for Arbor Acres Broiler Breeder Male.

Source: Broiler Breeder Male. Feeding and Management. 1981.

Arbor Acres Farm, Inc. Technical Service Department.

Glastonbury, Connecticut USA
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APPROXIMATE FEED I AVERAGE' SODY WEIGHTS FLOCKS HATCHED-- PER 100 BIRDS . .

emeir We,* X Cum. PER DAY North of EquatorOct-Mar. North of EquatorApr.-Sep.KC %or Of M.D. prod. South of EcualorAhr.-Sep. South of Equator Oct -Mar.
.3.0a i Prod. Prod. M.M. LBS. KG. LBS. KG. LBS. KG.
25 1 5 0 28-34 12.7'5.4 I 5.43-5.70 . 2.46-2.58 1 6.16-6.47 2.79-2.93
25 2 20 0 75 30-36 , 13.6 , 5.3 5.66-5.31 2.55-2.68 6.39-6.68 2.90-3.03
27 I 3 38 1 78 32-38 1 14.5-17.2 1 5.82-6.13 2.57-2.78 6.62-6.88 3.00-3.12

' 23 4 55 4 82 34-40 I 15.4-18.1 6.05-6.25 2.74-2.83 6.79-7.03 3.08-3.19
29 5 72 8 85 34-40 15.4-18.1 6.20-6.12 2.31-2.90 6.95-7.16 3.15-3.24
30 6 80 14 86 I 34-40 15.4-18.1 I 6.35-6.51 i 2.58-2.95 7.10-7.28 3.22-3.30
31 7 83 19 87 34-40 15.4-18.1 l 6.50 e.66 I 2.34 -3.02 7.25-7.43 3.28-3.37
32 8 83 25 88 34-40 15.4-18.1 f 6.60-6.77 2.39-3.07 7.35-7.53 3.33-3.41
33 ) 9 82 30 88 34-40 15.4-18.1
34 10 81 35 90 34-40 15.4-18.1
35 11 81 41 90 I 32-38 14.5-17.2
33 12 80 46 90 32-38 14.5-17.2
38 14 79 56 90 32-38 14.5-17.2
40 16 77 67 89 32-38 14.5-17.2 r 6.80-6.97 3.08-3.16 7.55-7.74 3.42-3.51
42 18 75 76 88 32-36 14.5-16.3
.4 20 73 86 88 32-36 14.5-16.3

46 22 71 95 87 I 32-36 14.5-16.3
48 24 70 104 87 I 32-36 14.5-16.3
50 26 68 113 86 I 30-34 13.6 -15.4
52 28 66 122 85 30-34 13.6-15.4 1 55 0 7 . M i 122-131 7.754.84 3.51 -3.55
54 30 64 130 84 30-34 13.5-15.4
56 32 62 138 82 30-34 13.6 -15.4
58 34 61 145 81 30-32 13.5 -14.5
60 36 59 153 80 30-32 13.6-14.5
62 1 38 57 160 79 30-32 13.6-14.5 i
64 40 55 167 78 30-32 13.5-14.5
65 42 53 174 77 30-32 13.5-14.5 II I

sa 44 51 180 75 30-32 13.5-14.5
53% Av. Prod. 85.5% Average Hatch

II

7) Production Standards, Body Weight Guide and Suggested Feed Amounts for Arbor Acres
Broiler Breeders.

Source: Broiler Breeder Female. Feeding and Management. 1981.

Arbor Acres Farm, Inc.

Technical Service Department

Glastonbury, Connecticut USA
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8) 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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FEMALE BODY WEIGHT GUIDE (1)

AGE
IN

WEEKS

AUG.. JAN.
HATCHES'

FEB. -JULY
HATCHES'

ESTIMATED FEED PER
100 BIRDS

EST:'.:-.7ED FEED PER

BiqD
FOUNDS KILOS OUNCES GRAMSPOUNDS KILOS =CUNCS KILOS

0 12) (2) (2) (2) °u (I Feed Full Feed Full Fee Full Feed iS
.. ..

C4
2 ). >. ,

3 ca .95 .43 .95 .43 8.10 a 3.64 .5 a l.3.1.6 :1
.,

36.45 =
4 ..-,.. 1.20 .54 I '.20 .54 ./".

, 2014) 9.1(4) "..% 3.2 (4) "I -Z
91 141 I

5 1.45(3) .88(3' 1.45(31 .66(3) 21-22 9.5-110 3.4-3.5 95-100 I
6 1.65 .75 1.65 .75 21.23 9.5-10.5 14.17 95-105 I

7 1.80 .82 7.90 .86 1, 22.24 10.0-10.8 3.5.3.8 100-108 1

8 1.95 .88 2.10 .95 22.24 10.0-10.8 3.5-3.8 lcaloa I

9 2.10 .95 2.30 1.04 23-25 10.5-11.4 3.7-4.0 105-114 I

10 2.30 1 04 2.50 1.13 24-28 >. 10.8-11.8 ,. 3.8.4.2 ,. 103-118 >.

11 x- .. 2.50 1.13 2.70 1.23 24-26 't 10.8.111 '( 3.8-4.2 `t 108-1 18 `t
12 a. 2.70 1.22 2.90 I 1.32 28-30 . 11.8-13.8 ' 4.2-4.8 . 118-136 .

13 ''4 2.90 1.32 2.10 1.41 26-30 11.8-13.8 .

4
42-4.8 - 118-136

14 La 110 1.40 2.30 I 1.50 26.32
u.- 12.7-14.5

...- 4.5-5.1 = 127.145 =
15 w 3.30 1.50 3.50 1.59

4.
28-32 A 12.7-14.5

... ,.c.
4.5.5.1 127-745 ..,

16 c2 3.45 1.55 2.70 1.68 29-33 13.2.15.0 4.6-5.3 122.150 (

17 3.65 1.66 2.90 1.77 29-33 13.2-15.0 4.8-5.3 122-153 I

18 3.85 1.75 4.10 1.88 30-35 13.6-15.9 4.8-5.6 138-159

19 4.05 184 4.30 1.95 32-38 14.5-17.3 5.1-6.1 145.173

20 4.25 1.93 4.50 2.04 32.38 14.5-17.3 5.1-6.1 145.1 73 I .

21 4.50 2.04 4.75 2.18 34-40 15.4-18.2 5.4-6.4 154 .182 1 1

22 . 4.70 2.13 5.00 2.27 40-48 ,,,/ 18.2-20.9 \i/ 1 6.4-7.4 \i/1 182.20g 4/

23 5 5.0015) 2.27 (51) 51513) 2.38 (5) 22-28 _1 10.0-12.7 _., 3.5.4.5 . '1.- 100-127 ...;

24 W 5.20 2.36 580 2.83 2630 o 11.803.6 Z4.2-4.8 c 116.136 a t

NORTHERN HEMISPHERE

10) Growing Program for Cobb Female Breeder Flocks.
Source: Cobb Broiler Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.
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Laying Program for Cobb Female Breeder Flocks

FEMALE BODY WEtGHT GUIDE (1)

AGE
IN

W

AUG. - JAN.
HATCHES'

FEB. -JULY
HATCHES'

r ESTIMATED BREEDER FEED (2)
PER 100 BIRDS PER DAY

'.DOTAL EGG
DO 4"/LICT! nN

1 1. II 4 It a I, 2 . e cp

25 5.50 (3) 2.49 (3) 5.00 2.72 28-31 (4) 12.7-14.1 (4) 5

26 5.75 2.61 8.25 2.84 30.32 116-14.5 20
27 5.95 2.70 6.40 2.90 31.34 14.1.15.5 35

28 6.15 2.79 6.55 2.97 32-35 14.5-15.9 50
29 6.35 2.58 6.73 3.06 32.36 14.5-16.3 65

30 6.40 2.90 1 6.80 3.08 32-36 14.5.16.3 78
31 6.45 2.93 1 6.85 3.11 32-36 14.5.16.3 82

32 8.55 2.97 6.90 3.13 32.38 14.5-16.3 83
33 6.55 2.97 6.90 3.13 32.36 (4.5-16.3 83

34 6.60 2.99 6.95 3.15 32.36 14.5.16.3 82
35 8.60 2.99 6.95 3.15 32-36 14.5.16.3 81

36 6.65 3.C2 7.00 3.18 32-36 14.5. 16.3 80

37 6.65 3.02 7.00 3.20 32-36 14.5.16.3 79

38 6.70 3.04 1.10 3.20 32.36 14.5-16.3 78

39 6.70 3.04 7.10 3.20 32.36 14.5-16.3 77

40 6.80 3.08 7.15 3.24 31.5.35.5 14.3-16.1 76

42 6.85 3.11 7.20 3.27 31.5-35.5 (4.3-16.1 74

44 5.85 3.11 7.25 3.29 31.5.35.5 14.3-16.1 72

45 5.90 3.13 7.25 3.29 31.5-35.5 14.3-16.1 70

48 8.90 3.13 7.30 3.31 31.0.35.0 14.1. 15.9 68

50 8.95 3.15 7.30 3.31 31.435.0 14.1.15.9 66

52 6.95 115 7.35 3.31 1 30.5-34.5 13.9.15.7 64

54 7.00 3.18 7.35 3.33 30.5.34.5 13.9-15.7 62

56 7.05 3.20 7.35 3.33 30.5-34 5 13.9. 15.7 60

58 7.05 3.23 7.40 3.36 30.5-34.0 13.9.15.4 58

60 7.10 3.22 7.40 3.38 30.5-33.5 13.9-15.2 56
62 7.10 3.22 7.40 3.36 30.433.0 13.6-15.0 54

64 7.15 3.24 7.45 3.38 30.432.5 13.8-14.8 51

68 7.15 3.24 7.45 3.38 i 30.0-32.5 13.6-14.8 47

66 7.20 3.27 7.45 3.36 30.0-32.0 13.6-14.5 45

70 7.20 3.27 7.45 3.38 I 30.0.32.0 13.614.5 44

NORTHERN HEMISPHERE

11) Laying Program for Cobb Female Breeder Flocks.
Source: Cobb Broiler Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.
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Egg Estimated Estimated
Age Production Tout Hatcrunts matching Accumulated Straight Run Chicks

In lends On Hand Estrrate Egos Per Eggs Eggs Hatching Hatching Per Week

WeekS Wei Females Finest week knelt Per Week Eggs Percent Straight Run

25 105 1000 5 250 0 0 0 0 0

26 103 995 4 '793 4 418 418 72 300'

27 101 NO 15 8425 70 1607 2115 78 1323

28 99 985 50 3.447 80 2758 4873 84 2316

29 97 980 55 4459 85 3790 8663 86 3414

30 96 975 SO 5460 90 4014 13577 88 4324

31 95 970 Si 5703 92 9246 18823 90 4721

32 94 966 a 5747 94 5402 24225 90 aa 1

33 93 962 35 5723 95 5436 29661 91 4946

34 93 958 34 56.33 95 5351 35012 91 4869

35 92 954 33 1542 95 5264 40976 92 4842

36 92 950 82 9453 95 5180 45456 92 4765

37 91 947 21 1169 95 5100 50556 92 4692

38 91 944 80 52E6 95 5021 55577 92 4619

39 90 941 53 5269 96 5058 60635 92 4653

40 90 938 78 1121 96 4616 65551 91 4473

41 89 935 73 5105 96 4900 70451 91 4459

42 89 933 Ti 5328 46 4897 75278 91 4392

43 88 931 77 5118 96 4817 80095 90 4335

44 88 929 75 4;42 96 4744 84839 90 4969

45 87 927 75 4866 96 4672 89511 90 4204

46 87 995 75 =356 96 4662 94173 so 4149

47 86 923 74 4781 96 4589 98762 89 4084

48 86 921 73 4706 96 4518 103280 89 4021

49 85 919 72 4:31 % 4446 107726 88 3912

50 85 917 4557 % 4375 112101 88 3850

51 84 915 4483 96 4304 116405 88 3787

52 84 913 64 4406 95 4189 120594 87 3644

53 83 911 68 4/36 95 4119 124713 87 3583

54 83 909 67 4263 95 4050 128763 87 3523

55 82 908 te 4195 95 3985 132748 86 3427

56 82 907 55 4126 95 3920 136668 86 3371

57 81 906 54 4058 95 3855 140523 86 3315

58 81 905 63 3991 94 3751 144274 86 3225

59 80 904 62 3.993 94 3687 147961 85 3133

60 80 903 61 2655 94 3694 151585 85 3080

61 79 902 60 3788 94 3561 155146 84 2991

62 79 900 59 3717 93 3456 158602 84 9903

63 78 899 98 3649 93 3394 161996 83 2817

64 78 898 57 1583 93 3332 165328 83 2765

65 77 897 56 3:16' 93 3270 168598 82 2681

66 77 896 53 3A49 92 3173 171771 n 2601

67 76 895 54 3333 99 3112 174883 81 9520

68 76 894 13 3.316 92 3051 177934 80 2440

TOW

AftrogektitWoHmesed

190,910

190.9 93

177,934

177.9

156,599
156.5

1. Chkie mama 3 wins tear

12) Production Guide Cobb Broiler Breeders.
Source: Cobb Broiler Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.
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13) Cobb Breeder Performance Chart.
Source: Cobb Breeder Management Guide, 1981.

Cobb Incorporated.
Concord, Massachusetts 01742.
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Age
in

Weeks

Days
of

Age

Metric Imperial

Female
Body

Weight
Targets(x)

(Flock
Average)

Average
Male
Body

Weight
(9)

(xx)
Feed

Allow-
ance

Guide-
line

(9, bird)

g
=a
&
2
..

Female
Body

Weight
Targets(x)

(Flock
Average)

Average
Male
Body

Weight
(Ib)

(xx)
Feed

Allow.
ance

G4ide-
line

(!b1100
birds)

3

if
.6.

Min. Max.
(g) (g)

Min. Max.

(Ib) (Ib)

0
1

2

3
4

5
6
7
8
9

10

11

12
13

14

15

16

17
18

19
20
21

22
23

(x)
1- 7

8- 14
15- 21
22- 23
29- 35
35- 42
43- 49
50- 55
57- 63
64- 70
71- 77
78- 84
85- 91
92- 98
99-105

106-112
113-119
120-128
127-133
134-140
141-147
148-154
155-161
162-163

.

320 460 420
430 59G I 520
540 735 620
540 570 1 720
730 573 j 850
820 360 j 1000
910 1053 1130

1 1000 1140 1260
1090 1228 1390
1160 1320 1530
1270 1410 i 1660
1350 1504 1800
1450 1^...= 1940
1540 1705 2080
1630 1600 2230
1720 1595 2330
1800 1903 2540
1880 2O53 2700
1950 2152 2900
2040 2240 3100
2250 246.5 I 3300

.0

2u. u.
i

0.70 110
' ass 1.50

1.20 1.70
1.40 1.90
1.60 1.90
1.80 2.10

1 2.00 2.30
2.20 2.50
2.40 2.70
2.60 2.90
2.80 3.10
3.00 3.30
3.20 3.55
3.40 1 75
3.60 3.95
3.80 4.15
3.95 4_35
4.15 4.55
4.30 4.75
4.50 4.95
4.95 5.40

aso
1.10
135
1.65
1.85
2.20
250
2 SO

3.05
3.35
3.65
3.97
4.25

4.60
4 95
5.25
5.60
595
343
685
7.30

-3

2
u. ti-

.71.i

g -,T, ;
(3o u-

E
o A 3

(".)

t..114.

13 ;
Max.
9 51b

35- 95
91-100
95-104

100-109
109-118
113-122
¶18-127
122-132
127-140
132-145
136-150
1.45-159

150-163
159-176
167-186
177-195
183204
19.3-209
104-118

sz
fir!
9 2
1
7. S.-

°

RI

I
0 ,i.,

LL

E

19-21

20-22
21-23
22.24
24.26
25.27
26-28
27-29
28-31
29-32
30 -33
32-35
33-36
35.39
37-41
39-43
41-45
42-46
23-26

52r:
,30 ti
O
O.

' '-0

F:

=

()ally Daly

14) Growth Rate Targets and Feeding Guidelines for Starbro
Parent Breeders (Males grown with Females).
Source: Shaver Starbro Parent Management Guide, 1981.

Shavor Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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BODY WEIGHT TARGETS & FEEDING GUIDELINES
'STARBRO PARENT BREEDERS (24-64 WEEKS)

Age
In

Weeks

Days
of

Age

Metric Imperial

Female
Body

Weight
Targets
(Floc%

Average)
Average

Male
Body

Weight
(9)

Feed
All ow-
inc.

Guide-
line

(g.. bird)

;
8
1
0
tr.

Female
Body

Weight
Targets
(Pock

Average)
Average

Male
Body

Weight
(lb)

Feed
Allow-
ante

.Guide-
line

ib/100
birds)

.
e
O
F.1

.c.1.

Min. Max.
(0) (g)

Min.
(Ib)

Max.
(Ib)

23
24
25
26
27
213

29
30
31
32
33
34
35
36
37
38
39
40
44
48

52
58
60

63-64

162-168
169-175
178-182
183-189
190-198
197-203
204-210
211-217
218-224
225-231
232-238
39-245
246-252
253-259
260-268
287-273
274-260
281-287
309-315
337-343
365-371
393-399
421-427
442-448

2250
2360
2460
2560
2640
2710
2770
2830
2380
2920
2940
2960
2980
3000
3000
3010
3010
3020
3030
3040
3050
3060
3070
3080

2450
2550
2660
2750
2340
2310
2970
3030
3050
3120
3140
3160
3180
3200
3200
3210
3210
3220
3230
3240
2250

' 3250
3270
3253

3200
3500
3680
3870
3960
4060
4110
4170
4190
4220
4230
4240
4250
4260
4270
4280
4290
4300
4350
4400
4450
4490
4520
4550

104 -113
10-4-122
109-132
113-150
122-154
135-159
145-163
150-163
154-167
154-167
154-157
154-167
154-157
154-167
154-167
152-165
150-163
147-161
145-159
143-155
141-'54
136-152
135 -153
134-147

c
.2
'3 ;
.8 21
a a
2 SC3 0
c ..;
1 i
):,, g
; g
c ....: I

.3 g
7,93 2

0 0
, --:

75 -
0

4.95
5.20
5.40
5.65
5.80
5.95
6.10
6.25
6.35
6.45
6.50
6.55
6.60
6.60
6.60
6.65
6.65
6.65
6.70
6.70
6.70
6.75
6.75
6.80

5.40
5.65
5.85
6.10
6.25
6.40
6.55
6.70
8.80
6.85
6.90
6.95
7.00
7.00
7.00
7.05
7.05
7.10
7.10
7.15.

7.15
7.20
7.20
7.25

7.30
7.70
8.10
8.50
8.75
8.95
9.05
9.20
9.25
9.30
9.30
9.35
9.35
9.40
9.40
9.45
9.45
9.50
9.80
9.70
9.80
9.90
9.95

10.00

23.0-26.0
23.0-27.0
24 0-29.0
25.0-33.0
27.0-34.0
30.0-35.0
32.0-36.0
33.0-36.0
34.0-37.0
34.0-37.0
34.0-37.0
34.0-37.0
34 0-37.0
34.0 -37.0
34.0-37.0
33.5-36.5
33.0-36.0
32.5-35.5
32.0-35.0
31.5-34.5
31.0-34.0
30.5-33.5
30.0-310
29.5-32.5

c
'73

.a 48

2 F'
o a
CA

-5 -.
3 '2
d g; 8

..,g if.

?, F.,; 2
o,31 "Ic

Ie 73-
g

(-)

15) Body Weight Targets and Feeding Guidelines for Starbro
Parent Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada NJR 5V9
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r
Age
in

Wk

%
Prod.
H.D.
Basis

°'.
Prod.
N.H.

Basis

EggsWk
per

H.H.

Cum.
s Eggs

per
H.H.

;,
H.E.

H.E.
per Wk

per
H.H.

Cum.
H.E.
per

H.H.

Potential
%

Hatch

Broiler
Chicks

Hatched
per Wk

per
H.H.

Cum.
Droller
Chicks

Hatched
per H.H.

24

25 18.0 17.9 1.25
25 32.0 31.8 2.22 15 33.0 .37 70.0 .61

27 43.0 42.7 299 a 5 50.0 1.79 2.7 76.0 1.36 1.9

28 56.0 55.6 3.53 13.4 72.0 2.80 5.5 83.0 2.32 4.3

29 70.0 69.0 4. 15.2 55.0 4.11 9.6 85.0 3.49 7.8

30 80.0 73.8 5.52 20.7 90.0 4.97 14.5 87.0 4.32 12.1

31 82.0 80.8 5.65 25.4 92.0 5.21 19.7 88.0 4.58 16.7

32 82.0 80.8 5.55 32.0 94.5 5.35 25.1 89.0 4.76 21.5

33 81.5 79.7 s.5-.5 37.6 95.0 5.35 30.5 89.5 4.79 26.2

34 80.5 78.7 537 43.1 97.0 5.34 35.3 90.0 4.81 31.0

35 79.5 77.7 5.44 48.5 97.5 5.30 41.1 90.5 4.80 35.8

38 78.5 76.7 537 54.0 93.0 5.25 46.3 91.0 4.79 43.6

37 77.5 75.2 525 59.3 98.0 5.15 51.5 90.5 4.66 45.3

38 76.5 742 5-25 64.5 93.0 5.09 56.6 90.0 4.58 49.9

39 75.5 73.2 5.15 69.7 98.0 5.02 61.8 83.5 4.50 . 54.4
40 .74.5 72.2 5.11 74.8 98.0 4.96 68.6 89.0 4.42 58.8
41 73.5 70.8. 4.,..-5 79 8 93.0 4.86 71.4 88.5 4.30 63.1

42 72.5 69.8 4.59 84.7 98.0 4.79 76.2 83.0 4.22 67.3

43 71.5 68.8 4.82 89.5 93.0 4.73 80.9 87.5 4.14 71.5

44 70.5 67.8 4.75 94.2 97.5 4.64 55.6 87.0 4.04 75.6

45 -69.5 66.4 4.65 98.9 97.5 4.53 90.1 86.5 3.92 79.4
46 68.5 65.4 4E3 103.5 97.5 4.48 94.6 85.0 3.84 823

47 67.5 64.5 4.51 108.0 97.0 4.40 99.0 85.5 3.76 87.0
48 66.5 63.5 445 1125 97.0 4.32 103.3 85.0 3.67 90.7
49 65.0 61.6 4.31 116.7 97.0 4.18 107.5 84.5 3.53 94.2
50 64.0 60.6 4.2z 121.0 97.0 4.11 111.6 24.0 3.45 97.6

51 63.0 59.7 4.13 125.2 97.0 4.05 115.6 83.5 3.38 101.0

52 62.0 58.7 4.11 129.3 97.0 3.98 119.6 83.0 3.30 103.3

53 61.0 57.3 4.01 133.3 97.0 3.89 123.5 32.5 3.21 107.6

54 60.5 56.9 3c: 137.3 96.5 3.84 127.3 320 3.15 110.7

55 59.5 58.0 392 141.2 96.5 3.78 131.1 81.5 3.08 113.8

56 58.5 55.0 18.5 145.0 96.5 3.72 134.3 51.0 3.01 118.8

57 57.5 53.6 3.75 148.8 95.5 3.62 138.5 80.5 2.91 119.7

58 58.5 52.7 3.52 152.5 95.0 3.55 142.0 80.0 2.84 122.5

59 55.5 51.8 3.62 158.0 930 3.49 145.5 79.5 2.77 125.3

60 54.5 51.0 157 159.7 930 3.43 148.9 79.0 2.71 123.0

61 54.0 49.9 3.43 183.2 95.5 3.33 152.3 78.5 2.61 130.6

62 53.0 49.0 3.43 168.6 95.5 3.28 155.6 78.0 2.56 133.2

63 52.0 45.0 3.35 170.0 95.0 3.20 158.8 77.5 2.48 135.6

64 51.0 47.0 3.29 173.2 95.0 3.13 161.9 77.0 2.41 138.1

16) Potential Performance Starbro Parent Female.
Source: Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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Age
Wooks

Ass In
Days

Flted/Skd/Osy
Grams

Feed /100 /Day Cum. Fated
Pounds Per Bird Lbs.

Optimum Body Wt.
Grams Pounds

1

2

3

4 - -

0-7

_-- 8-14
- _

;:_15.21
z-'.---

...._

,znr. 22-28

11

23

- 34

_,,.,:',-: START
_.

41

2.6

5

7.5

SKIP-A-DAY

9_._

.18

.53

1.06

FEED

1.69 540 1.19

5 29-35 41 9 2.32 641 1.41

6 36-42 59 13 3.23 742 1.63

7 43-49 59 13 4.14 820 1.80

8 50-56 61 13.5 5.08 _ 898 1.98

9 57-63 61 13.5 6.02 980 2.16

10 64-70 64 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

16 106-112 82 18 13.61 1568 3.45

17 113-119 86 19 14.94 1660 3.68

18 120 -128 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 4.22

21 141-147 104 23 20.96 2030 4.47

22 148-155 109 24 22.64 2142 4.72

23 156 -163 113 25 24.39 2250 4.96

On Skip-A-Day- Double 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 1Ya pounds (681 grams) of oats per 100 birds. If 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.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Ago
In Weeks

Breeder Feed
Bird/Day-Grams

Breeder
1.223/100/Day

Aga
In Weeks

BIrd/Day
Grams

Lbs/100
Per Day

23 113 25 43 145 32

24 118 26 44 144 313/4

25 122 27 45 143 311/2

26 132 29 46 142 311/4

27 141 31 47 141 31

28 150 33 48 140 303/4

29 155 34 49 138 301/2

30 155 34 50 138 30%

31 155 34 51 138 301/z

32 155 34 52 138 301/2

33 155 34 53 138 301/2

34 155 34 54 138 30'/z

35 155 34 55 137 301/4

36 153 333/4 56 137 301/4

37 152 331/2 57 137 301/4

38 151 331/4 58 137 301/4

39 150 33 59 136 30

40 149 323/4 60 136 30

41 148 321/2 61 136 30

42 147 321/4 62 136 30

19) Feed and Weight Guide for Pilch Broiler Breeder Females
Laying Period
Source: Managing Pilch Breeders -Broilers, 1981.

Pilch, Inc.
P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Age In
Weeks

Production
%

Tend Eggs
Pr Inc.-Cum.

Hatching Eggs
PAII1c,. Cum.

Body Weight
Grams

Females Males

24 5 .4 .4
25 13 .9 1.3
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 11.1 3.3 6.0
29 78 5.5 16.6 4.4 10.4

30 81 5.7 22.3 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 36.8 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

38 77 5.4 67.2 5.3 58.4 3000 4176
39 76 5.3 72.5 5.2 63.6
40 74 5.2 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 71 5.0 92.8 4.9 83.5
44 70 4.9 97.7 4.8 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 4.5 102.0
48 65 4.5 116.2 4.4 106.4

49 64 4.5 120.7 4.4 110.8

50 63 4.4 125.1 4.3 115.1 3120 4550

51 62 4.3 129.4 4.2 119.3

52 61 4.3 133.7 4.2 123.5
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 56 3.9 154.0 3.7 143.2

58 55 3.8 157.8 3.6 146.8 3180 4670

59 54 3.8 161.8 3.6 150.4

60 53 3.7 165.3 3.5 153.9

61 52 3.6 168.9 3.4 157.3

62 51 3.6 172.5 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, 1981.

Pilch, INc.
P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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_
Age In
Weeks

Weeks In
Production % Hatch Chicks/Hen Cum. Chicks/Hen

26 3 75 .75 .75
27 4 77 1.15 1.90
28 5 81 2.67 4.57
29 6 83 3.65 8.22
30 7 85 4.08 12.30
31 8 86 4.47 16.77
32 9 87 4.70 21.47
33 10 87 4.78 26.25
34 11 88 4.84 31.09
35 12 88 4.84 35.93
36 13 89 4.81 40.74
37 14 89 4.81 45.55
38 15 88 4.66 50.21
39 16 88 4.57 54.78
40 17 88 4.49 59.27
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 31 84 3.36 112.95

.55 32 83 3.32 116.27
56 33 83 3.23 119.50
57 34 83 3.07 122.57
58 35 82 2.95 125.52
59 36 82 2.95 128.47
60 37 81 2.83 131.30
61 38 81 2.75 134.05
62 39 80 2.72 136.77
63 40 80 2.64 139.41

I

21) Average Performance per Hen Housed for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.

Pilch, .INc.

P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

IS

10

Age 0
Wicks

1 1 1 1 1 1 1 1

% OF BIRDS HOUSED REMAINING

% HATCHABILITY

24 25 26 27 28 29 30 31 32 33 34 35 36

% HEN HOUSE PRODUCTION

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

22) Performance Standards for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.

Pilch, Inc.
P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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Age
in

Wks.

Age
in

Days

Feeding Rate
per 100 Birds

lb.

Feeding Rate
per Bird

gm.

0 0-6 FF (2.5 Daily) FF (11 Daily)

1 1 FF (4.0 Daily) FF (18 Daily)

2 14 7-8 Daily 30-35 Daily

3 21' 9-10 Daily 40-45 Daily

18 -50 Every 80.90 Every

ii

4 28 2C-21 90-95

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

11 77 25-29 115-130

12 84 27-3' 120-140

13 91 23-33 125.150

14 98 29-35 130-160

15 105 30-36 135-165

16 112 31-38 140-175

17 119 32.40 145-180

18 126 33-42 150-190

19 133 34.44 155.200

20 140 36-46 165-210

21 147 38-48 170-220

22 154 40-50 180-225

23 161 44.54 200-245 1.
24 168 25-29 Daily 115-130 Daily

25 175 28-32 125-145

26 182 30-34 135-165

27-

36

189-

252

34-36 155.165

37-

68

259-

476

Gradually
Reduce
Feed

Intake
to 30.33
@ 56 Wks.

Gradually
Reduce
Feed
Intake
to 135 -150
@ 56 Wks.

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

23) Feeding Recommendations 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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0

2

3

4

5

6

7

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

30

32

36

40

68"

1

7

14

21

28

35

42

49

58

63

70

77

84

91

98

105

112

119

126

133

140

147

154

161

168

175

182

189

196

210

224

252

280

476

r Pounds

Body
lb.

Avg. Hubbard
Body

Aug. -Oct.
Hatches

Male
Wt. lb.

Jan.-July
Hatches

Avg. Female
Wt

Aug.-Oec.
Hatches

Jan.-July
Hatches

0.09 0.09 0.09 0.09

0.25 0.25 0.21 0.27

0.50 0.50 0.55 0.55

0.75 0.75 0.86 0.86

1.00* 1.03' 1.20 1.20'

1.20 1.20 1.50 1.50

1.40 1.40 1.75 1.75

1.60 1.60 2.00 2.00

1.80 1.80 2.25 2.25

2.00 2.05 2.50 2.50

2.20 2.30. 2.75 2.75

2.40 2.55 3.00 3.00

2.65 2.75 3.30 3.30

2.85 3.00 3.50 3.60

3.10 3.25 3.80 3.90

3.30 3.45 4.05 4.25

3.50 3.70 4.35 4.60

3.70 3.95 4.60 4.85

3.90 4.20 4.85 5.10

4.10 4.45 5.10 5.40

4.35 4.70 5.40 5.70

4.55 5.00 5.65 6.00

4.75 5.25 5.90 6.30

5.00 5.50 6.15 6.65

5.60 6.10' 1.15 7.70*

5.90 6.40 7.50 8.15

6.20 6.60 7.85 8.50

6.40 6.80 8.20 8.70

6.55 6.90 8.50 8.95

6.80 7.05 8.90 9.25

6.95 7.15 9.25 9.50

7.05 7.25 9.70 10.00

7.10 7.35 10.00 10.30

7.65 7.90 10.50 10.75

*Body weights are for off -feed day weights from 4 thru
23 weeks for females and ma /es and are midday
weights after 24 weeks.

*Final weights are for average chicken house body
weights. Plant weights 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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Age
Hatching Eggs

Per Hen Housed Hatch

Weekly
Broiler
Chicks

26
27
28

65
1 84
2 96

29 415 77 50
30 4 80 81 1 49
31 505 32 2.42
32 5 30 83 344
33 548 85 4 08
34 5 33 87 4 39
35 526 88 4 66
36 519 89 4.88
37 5 11 90 4 80
38 5 04 91 4.79
39 4 97 91 4.72
40 4 92 91 4.65
41 4 86 90 4.54
42 4 78 90 4 47
43 471 90 443
44 4 66 89 4.33
45 4 58 89 4 30
48 4 52 88 4.14
47 4 45 87 4 05
48 4 37 87 3 98
49 4 30 86 3 88
50 4 22 86 3 83
51 4 15 85 3 71
52 4 06 85 3 65
53 399 84 354
54 3 91 83 3 44
55 3 83 83 3 37
56 3 76 82 3 27
57 . . , ...... 3.67 82 3 20
58 3 58 81 3 10
59 3 47 81 3 04
60 3 36 80 2 94
61 3 29 80 2 86
62 322 79 2 74
63 312 79 2.65
64 3 04 78 2.56
65 2.94 78 2.51
66 2 37 77 2 40
67 2.80 77 2 34
68 2 73 76 2.23
69 76 2.18
70 75 210
71 75 2 05

43 Wks. 173 Hatching Eggs 84.4% 145 Broiler
Per Hen Housed Chicks

Production Goals for the Hubbard Breeder Female.

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

Hubbard Farms. Research and Development. Walpole, Mew Hampshire.
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This chart indicates the rate that production should total eggs. 173 hatching eggs, and 146 broiler chicks
increase from 10% to peak production. If the per- wilt be produced per pullet housed to 68 weeks
formance curves are equalled, approximately 183 of age.

26) Performance Goals 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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Suggested Lighting Program for Conventional (Windowed) Suggested Lighting Program for Conventional (Windowed)
Poultry H0111101, O 29°Latitudi

TABLE I Tow Waft ON: Nast... oft 8.1.1fto

..::::: I
YIEIICS OF AGE

...............ma '...."....PPP, 1.131 1 , 111 I 18 1 20 32 1. i a I 21 30411

JUL JAN um. NM. ow. i

a Went
1AUG F 5

_I

I 43"'""VV.A. .vs
SAP MAR - Vin71.1 4,41* ,:. ,

12 ._._, mCOT API N 2
16A S I WM I . ..5 ,, ,.

NCI I MAY
1414

u ..As 1---'1 ag ---"" .ms I
SIC JUN .- 421 I''''... ..:11, 1" .'45I
JAM JUL 4 ,,'41---- ,.4f--* 4, i
FE! AUG 0 al ='-' as H" L:11
VAN SIP ' asr---,a,r--1 .0s I
API OR r'. --.4-gte.-- ; 41.(---'7;--4 .:,t,
MAY NOV 1 1.1v Nev. 0a, Po 30 1.:4.
:UN DIG ri Ul INew Cow le 211..8 .2,4',

Suggested Lighting Program for Conventional (Windowed)
Poultry Mouses, 40e45'Latitude

TABLE III 1 ,........,. Lyra G.: Al1 awe Awn..
-.1....a > Y41161 OF AGE

1 .17:1.1. 1.:7,.11.111 11111 141 10 1 10 1 20 1 al241211 21 I DM

..IJL JAN 1 . 1 U'...2.2=2". 71 RIIIIIIIIIIINIIIMIINGI.,, ! .E9 1 1 l/ NAM: !IN TO 1 .14%

556 MAR
1 I LIS

1 1.1

OCT APO ' A .,Z A
NOV MAY i .; L: IS

MILis
SIC JUN i al '2.''-.. v'PtS 1 a ...

6
, INIIIIIIMEIS

2.6.11 ' .1.1 1. .'MS H... aS i aS al '6..". 414

I.1 'PI! AUG _is i'.".' ,aS I 6.':$ v'IS ,:,:s
'AAA SIP ! al aS I al v'141-A. »hall

;,.1,01 OCT , Use Nom.* Oft ft 11

VAY NOV :

,

,.. ...mufti G.A.. 55 28 V .P3

..2:ft OIC I 1.140 144440 34444,44 vo 211 Veen ' 421

Poultry Houses. 30' 3eLatitude

lAtiLhI 1 1,.1 pro. IhmsPNI 1.4.111w Ow: Pam.. afts A...PP
...a a. ZaIP al, NEEICS OP AGE

..... F...". ; ,;,w' 1.12 11,11111201121211 PH a Ise
iJUL 1 JAN ....P.M 066 IA IS

:2w.... vvvr
LUG I rE ' '''''' ww2.'" 7,1

sir, I 'JAN m GERMEGGRIGIRG. a,
OCT I APR

ra...., 3
11111111111111111111111

NOV I ..rwe ,
NMI

Ir_, .4, rv. -,:, i »'

OIC I :UN I , .00 1---- ..'..?. i .,:s r---.4 aS
JAN JUL ! ' as , as as r.10

33FEE AUG 3 ,j1 w'pit :3 ri..""-.
MAN I SR .Ps '.i mr S .., S

. vAl
APO I OCT ." 'Sr: Z:1" ''' 1w s 5

INIUMMINII
EIMMEMilan.

3MAY j NOV
6,

...16 NAP. eilvipl. Na PPM

JUN GIG .... 41444410.14 ye 211 V.. NM

Suggested Lighting Program for Conventions, (Windowed)
Poultry Houses, 46 SS° Lail tUdlt

TABLE Iv I 26. Mew et ANN.* ...Ohl 0:111 Aft.0.1.1

r.1.: I I= WEEKS OP AGE
....7....4.1.5 I .."::...... 13 T.! III %sin a a i al I a jam

JUL JAM . ,., '''. Tr.::::ssa.." as
AUG P IS ''s -... rr..66.°6" 1 ;A 4,71
SIP I 'JAI a,
OCT API . s. . . ...A)

NOV I MAY ..! at =1.."... :615 aS 1

Of C JUN ', a, as I o:3 »110 al 1 as
JAN JUL ..'' .2. .'is: .1s I as a, a,
P II AUG . m 2 M

-4S 4SI 14451 1441S
14 I IS

POI 1.113
IS I 17 1 17

No1111.,,.ng

SEP _22. .as i ,as as as I as wwsi asi as
AP, OCT U66 og 06,0p1P to 30 Moho at A.* i Wig

MAY NOV Ws* Pawl. C. e 30 V10Na et A. I 141115

JUN OEC
12 , 2 i 17L. eunol 001011' 00 21/ VON <0 011 wag I +PC MAI

1) Lighting Program for Arbor Acres Broiler Breeders.
Source: Broiler Breeder Female. Feeding and Management.

1981.
Arbor Acres Farm, Inc.
Technical Service Department
Glastonbury, Connecticut USA
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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.



Cobb Layer Lighting Program Guide
for 30'.39' North Latitude Area

Ayr
In Weeks

MCWIM Jam Feb. Y. AO[ My June July Aug. Sept Oct NO ()CC.

WWWOWUMM 1 Iwo *50 1403 1430 1440 1310 1210 11:15 10:15 945

NiconthArmkid

UgnaStmt
NWpf Are Arf Sept Ckz. Ncv Ost. Jan. Feb. Met Acr

NiumalDaylemrh 18 1440 1430 1444 1310 1210 1115 1015 945 1040 10,50 1150 1340

ictallighting

(NeturallDerfts

Arm7cialLight0

18 N' N 1440 1440 1440 1340 1340 1340 1340 N

20 N 1540 1540 '430 1430 1440 1440 1440 1440 N

23 1540 1530 164C 1530 1530 1540 1540 1500 1500 1400 N

28 1640 1640 1620 1640 1640 1640 1600 1600 1640 1500 15.00 1500

34 1620 1630 1634 1630 1630 1630 1630 1630 1630 1640 1640 1640

1. wwoom DirfLenet

World Latitudinal Area Map

Age.lavgarow
ANL

4/4 ItIF rl

11144

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 403-45° North Latitude Area

Age
In Weeks

Notching Month lam Fee. M% NY MW June Jun h g Sept Oct N04 Dec

Natural Day Length 1 900 10:20 11:40 1310 1440 1530 15-30 7.15.1 1120 10-50 9,20 840

month Artificial
Ugh% Start

may June July Aug. Sc.c. Om Sc o 3.,= Feb. MY Apt

Naaral Day Length 18 1440 1530 1503 1350 1230 10,50 5,43 9,00 10,20 11:40 1120

Total lighting
(Natural Day Plus
Artificial Lights)

18 N1 N 1500 15,00 1300 13.00 13,X '100 1330 N N N

20 N 1530 1500 1500 14.20 1400 74.,:0 '+':D 14,00 1300 N N

93 1530 1600 16,00 1600 1530 1500 '5-:0 ':40 1500 1540 N N

28 1600 1630 16-30 16-30 7600 1600 "6-:c !CO 16,00 1603 16-00 16,30

34 16,30 1610 1610 1610 1530 1630 '5.21'. "t..10 1630 1630 16,30 1.5,30

1. Nave Oev

Cobb Layer Lighting Program Guide
for 45:-50' North Latitude Area

Age
In Weeks

Hatcrungmonth Jan. Feb. Mac Aoc may June Jul, Avg Sept. Oct. No4 Dec.

Natural Day length 1 810 10,00 1130 14,00 75-90 1620 "550 '430 12:15 1030 9-20 am

month Artificial
Lgnts Start

.may June July Aug 5. .0 lam Feb Mat At

Natural Oar !vim 18 1520 1620 15:50 14,30 1115 10.30 ;20 5-CO 810 1000 11:30 1400

Tad Lighting
(Krafft Day Ptus
ArtlicalW7W

18 N1 N 1600 1500 1400 1300 1300 "100 1300 N

20 N 16-00 16,00 15,00 14.30 14.0p '4-X '4.00 1400 1300 14

23 16.30 1610 16.30 1630 "530 1500 '3 X "5:0 1500 1400 N

29 1700 1700 1700 16:30 '601 1600 t-X 1600 1500 1600 1630

34 17,00 1700 17,00 1630 16-30 1630 63-0 t:30 1630 1600 16;0 1700

4) 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°-451South Latitude Area

A91
In Weeks

Hatching month Jam Feo. mas Aoc may Jane July Aug. Seot Oct. NaY DeC.

Natural Day ten1/1 1 1500 13.50 1220 1050 920 3:40 900 1020 1140 1320 1440 13.30

month ArttfiCal
Lights Start

May June July AVI Sept. Oct. Nov Dec Jan Feb. mer. Art

Neural Day length 18 9:20 840 900 10:20 1140 13.20 1440 1530 1500 1350 1220 1050

Total Lighting
(NetUral OW MU'S
Arundel tights)

18 1300 1300 1300 N' N N N N 15,00 1500 1400 1300

20 1400 1400 1400 N N N N 15:30 1500 1500 14:30 1400

23 1500 1500 1500 1500 N N 15:30 1600 16,00 1600 1530 1500

28 1600 1600 1600 1600 1600 1600 16,00 1630 1630 16-30 1600 16,30

34 16.30 1630 16:30 1630 1630 1630 16:30 1630 16-30 1630 16:30 1630

Nano Ow apr

Cobb Layer Lighting Program Guide
for 30°-39'South Latitude Area

Age
In Weeks

Hatching month Jan. Feb, Met Ace Me/ June July Aug. Sect Oct Noy Dec.

Natural Day Len5t1 1 14:10 13:10 1430 11 15 10:15 945 10,00 10:50 11:50 1300 1400 14,30

month Aroloal
Lights Start

may lure July Aug Sept Oct Noy Dec. Jan. Feb. /Ay Ace

Natural Day Length 18 1015 945 1000 1030 11.50 1300 1400 1430 1410 13:10 1220 11.15

Total ligrnirrg
(Natural Day Plus
Artifkial tights)

18 1300 1300 1300 N' N N N N 14:30 1400 1400 1300

20 1400 1400 1400 N N N N 15:00 15:00 1430 1430 1400

33 1590 15430 1500 1500 N N 1500 15-30 16:00 15-30 1530 1500

28 1600 16430 1600 1690 1500 1500 1600 1600 16,30 1600 1600 1600

34 1630 16.30 1630 1630 1600 1600 1630 1630 16.30 16.30 16.30 16.30

. Wore Or..Cr.

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

Hatch Oslo
A1111 Weeks of Age Total Oaylengttc Artificial and/or Natural LightNorthern

Hemisphere
Southern

Hemisphere Date
Natural

Day length
1.3

Oays 4 Days to 133 Days 19 wk 20 wk 21 wk 22wk 23 wk 29 wk 31 wk 32 wk 52 wk l

Jan. 15
Juiv 15

May 21
Nov. 18 12:36 I 23 n 12.5 h constant light 15 ri 15 h 15 h 16 II 16 h 16 h 16'.: n 17 11 1711

Feb. 15
Aug. 15

Juno 21
Dec. 19 12:40 1 n h 12y. rt constant fight 15 h 1511 15 h 1611 1611 16h 16', h 17 h 171,

Mar. 15
Sept. 15

July 19
Jan. 19 12:36 0 23 n

12,.i n to 14 weeps
14-18 weeks' Oa-light. :

1511 1511 15h 1611 1611 1611 16'.-h 17 h 17,1

Apr. IS
Oct. 15 Feb.

Aug
18

. 19 12:22 0 2311 10-18 weeks: Daylight
1511 1511 1511 1611 1611 1611 18'.11 17h 17h

May 15
Nov. 15

Sept 19
Mar. 21

12:06 0 2311 Daylight 15h 1511 1511 16h 1611 16h 16',11 17 h 17h

June 15
Dec . 15

Oct. 19
ACtr. 20

1151 0
.-

23 h Daylight 1511 15h 1511 16h 1611 1611 16..1'1 1711 17h

July 15
Jan. 15

Nov. 18
Mav 21 1137 :0 23 n Daylight 14 h 15 h 1511 15 h 16 h 16h 15':h 1611 '17n

Aug. 15
Feb. 15

Dec. 19
June 21 11:30 0 231' Daylight 14h 14h 14h 15n 15h 1511 I5':h 1611 .17n

Sept. 15
Mar 15

Jan. 19
July19 11-34 I 23 n Daylight 14h 1411 1411 15 1 15h 1511 15'..11 16 h '17^

Oct. 15
Apr 15

Feb. 18
Aug 19 11:47 I 23n 12 h constant light 1511 15h 1511 16h 1611 1611 16'.1, 1711 17.

Nov. 15
May 15

Mar. 21
Scot 19 12:05 I 2:11 1211 constant fight 1511 1511 1511 1611 161, 16h 16 11 1711 17-

Oec. 15
June 15

Apr. 20
Oct 19

12:21 I 33 n 12%. h constant light 1511 1511 15 h 1611 1611 1611 16'. ri 17 h 77 n

klOurs: Mins

"lncreasmg=1
Decreasing = 0

'A ter 52 weeks of age. !he increase
O daylengtel by one hour is opt.or

6) Lighting Programs for Starbro Broiler Breeders.

Source: Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 20° N or S

Hatch Date
At 18 Weeks of Age Total Day length: Artificial and or Natural Light

Northern
Hemisphere
Southern

Hemisphere Date
Natural

Day length .

-.
1-3

Days 4 Days to 133 Days 19 wk 20 wk
1

21 wk :22 wit 23 wk128 wk 31 wk 32 wk 52 wk

Jan. 15
July 15

May21
Nov. 18

1109 1 2311 13 h constant 110'11 1511 15n 1 13 n 1511 16 h 1611 16',11 77h 1711

Feb. IS
Aug. 15

June21
Dec. 19

I 1 23 h 131/2 h conStant lig^t 1611 1 16 n1 15h 1611 1611 161, h 17I1 1711

Mar' 15Sept 15 Ju'Y 15Jan. 19 13:08 0 23 11 1134::181yrt°ele4kr 0751:nn,Y , 1511 15h 115 h i 15n 1611 16 h 18:0 17 h 1711

Apr. 15
Oct. 15

Aug.19
Feb. 18 12:37 0 231 111.1wIcie8125:leakysi,;, 1511 1511 I 15 /1 :5 n 1611 7811 161.1: h 1711 1711

MAY 15
Npv. 15

Sept 14
Mar. 21

12:04 0 23 h Daylight 1511 1511 15 h 1511 1611 1611 161/2 h 17 11 1711

June 15
Dec.15

Oct. 19
Apr. 20

11:31 0 23 h Daylight 14 h 14 h 114 h 15 h 15 h 15 h 151/2h "15 h 1711

July 15
Jan. 15

N°v 15May21
11:05 0 23 h Daylight 14 h

_
1411 141 15n 1511 15 h 151'itl T1511 17 11

Aug. 15
Feb. 15

OeC. 19
June 21

10:54 0 23 h Daylight 1311 14h 1 1411 511 15 h 1511 15'11 *15 h 17h

Sept. 15
Mar. 15

Jan. 19
July 19

11:02 I 23 h

,--
Daylight 1411 1411 1 1411 115 h 15 h 1511 151-th '15 h 1711

Oct_ 15
Apr. 15

Feb. 18
Aug. 19

11:29 I 2311 1114 h constant light 1411 14 h 14 h 115 ho 15 h 15 11 15'411 '1611 1711

Nov. 15
May 15

Mar. 21
Sept. 19 12:05 1 23 h 12 r teonstant light 15h 15h 1511 1611 1611 16 h 161/2h 17 h 17 h

Dec.15
June 15

Apr. 20
Oct. 19

12:38 1

-.
2 3 h 12,1 h constant lig-1 1.5 11 1 h 15 n I 16h 16h 1611 16'.12t1 1711 17h

Hours: Mins.

Increasing =I
Decreasing k 0

-After 52 weeks Of age. the Increase
of claylength by one hour s =tonal.

7) Lighting Programs for Starbro Broiler Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 3011 N or S

Hatch Date
At 18 Weeks of Age Total Daylingth: Artificial and or Natural LightNorthern

Hentsohere
Southern

Hemisphere Oats
Natural

Daylength
1-3

Days 4 Days to 133 Days 19 wk 20 wk 21 wk 22 wk 23 wk 28 wk 31 wkl 32 wkl 52 wk

Jan. 15
Juri 15

maY 21
'.1:-. 19

13:45 I 2311 13:45 h constant 1.; ^t I 1611 h 1511 1611 16-.1, 17h

Feo. 15
Aug 15

June 21
lec. 19 14:09 1 2311 14h constant light 1611! 16h I , 5^. 15h 16h 16'.11 1-h 171

Mar. 15
Sec!. 15

uiy 19
Jay

0
2311

;44.hieveleewur.ci; a4 16h 16, 'in 16n 1611 16..h "-. 1711

Apr. 15
Oct 15

Aug. 19
:47. 5 13:09 2311

10.4 hi es,180ewk:ttasy,, 1511 15n '5^ 1 '6 h 16n 16h 16'.1, --1 171'

MaY 15
Nov 15

Se*f 19
...2 21

12:17 0 2311 Daylight 1511 15 1, 15 h 5 n 16h 16h 16:11 17 h

June 15
DeC. 15

Cc1' 19
1 : :: 11:19 0 2311 Daylight 14h 1411 1411 1 5^1 15h 1511 15'.11 :5, '17 h

July 15
Jan 15

ham. 13
VA.- 21

10:37 0 231' Daylight 1311 141, 12 h i 5, 15h 15h 15'. h 5 , 1711

Aug. 15
,e0 15

OeC 19
e 2.1 10.13 0 23 h Oaylight 13h lam '4:1 I '5, 15h 1511 15'.11 15 ^ "t7h,

Sept. 15
%tar. ii

Jan. 19_.. 1 10:29 I 2311 Oaylignt 1311 141 -:-. 5,, 1511 15h 15..11 6^ '1711

Oct. 15 ar,. 15 11 12 I 2311 11 h constant light 1411 14h lz. ^ ;,.. 15h 1511 15*.n '5- '17h

Nov 15
tta, t5

Mar. 21
Sec: 21 12.08 . 1 23 h 12 h constant lign! 15h 15n .5.-, -5 15n 15h 16 h --- 171,

Oec. 15
june 15

Aar. 20
0.7..! 19

13.01 1 2311 13 h constant itch: 16h 161 '...:- 1.5 16n 15h 16.1 --- 17'

Hours. Mills

increasing =1
Decreasing . 0

A ter 52 veeks of age. -c ease
Carerigth by one hot.- s

8) Lighting Programs for Starbro Broiler Breeders.

Source: Shaver Starbro Parent Management Guide, 1981.
Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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Light Programme for Conventional Windowed or Open-Sided Houses
Latitude: 40° N or S

H.Itch Oate
At 18 Weeks of Age Total Oay length: Artificial and/or Natural LightNorthern

Hemisphere
Southern

Hemisphere Oat*
Natural

Day length
I 1-3

' I 0 ays 4 Days to 133 Days 19 wk 20 wk 21 wk 22 wk 23 wk 28 wk 31 wk 32 wk 52 wk

Jan. 15
July 15

ay21
Nov. 18 14:33 I 21 - I :': h constant 1::;.,-; 16h 16h 16h 16h 16h 16'ih 171 ::--

Feb. 15
Aug. 15

June 21
Dec 19 15:02 I 23 i 15 h Constant ligr: 16h 18 h 16"-:h 16I/211 161/2h 17h 17h 1.

reaort.. q
Jan.
, y 1 : 14:39 C 23 -

: 7 : sh

weeks:
1e4k ;Ts.? 16 h 16h 16h 16h 16h 167th 17h Irr

Apr. 15-0.15 Aug. 19
Feb.18 13:37 C

i -.:- n to 10 wee.s
7."'' . "0-18 weeks: Oai. gm. 16h 16h 16h 16h 1611 1611 161;in 17h rh

_ May 1S
Nov. 15

Sept 19
Mar. 21 12:22 C 22 I Daylight 1511 15h 1511 16h 16h 1611 16%h 17h 1"ri

June 15
Oec. 15

Oct. 19
Aar. 20 10:58 C Z:3 - I Daylight 13 h 14 h 14 h 15h 15 h 15h 15!'ih 16h 1117 :-.

Jut), 15
Jan. 15

Nov.18
May 21 9:55 C 22- I Daylight 12h 13h 14h 15h 15h 15h 151/2h 16h -17.-.

. 15Aug
15Feb.

DeC 19
1June 9:20 C 23- i Daylight 12h 13h 141, 15h 15h 1511 15'.::h 16h '17.

Sept. 15
Mar. 15

Jan:19
July 19 9:45 ! ZZ r Daylight 13h 1411 14h 1511 15 h 15h 'Will 1611 17,

Oct. 15
Apr. 15

Feb. 18
Aug. 19 10:49 23- 13'45 h constant: ;nt 1,411 1411 1411 1511 1511 15h 15Th 1611 17-

Nov. 15
May 15

Mar. 21
Sect 21 12:09 I Z.3 r 1 '2 n constant liv-. 15 h 15h 15 h 16h 16 h 16h 161/2h 17h 17r

Dee. 15
June 15

Apr. 20
Oct 19 13:21 I 23 - I '3'. ri constant kgrtt 16h 16h 18h 16h 16h 161411 171, 171

Hours: Mins.

*InCreasing v
Decreasing -.0

After 52 weeks of age. the .ncrease
of daylerigth by one hour .s opt

9) Lighting Programs for Starbro Broiler Breeders.
Source: Shaver Starbro Parent Management Guide, 1981.

Shaver Poultry Breeding Farms Limited.
P.O. Box 400, Cambridge, Ontario, Canada N1R 5V9
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Month
Placed

rs 1Hours
Daylight

When Placed

urs 01
Daylight

At 20 Wks.
Agit At

Lf Mtn

Hours To
Usa At
Li htin

January 10 141/2 21 Wks. 15 Hrs.

February 101/2 141/2 21 Wks. 15 Hrs.

March 111/2 141/4 20 Wks. 141/2 Hrs.

April 121/2 Lock in natural day
length at 16 weeks.

131/4 18 Wks. 14 Hrs.

May 131/2 Lock in natural day
length at 14 weeks.

12 18 Wks. 14 Hrs.

June 141/2 Lock in natural day
length at 14 weeks.

101/2 18 Wks. 14 Hrs.

July 141/2 Lock in natural day
length at 16 weeks.

10 18 Wks. 14 I-Irs.

August 14 10 20 Wks. 14 Hrs.

September 13 101/4 20 Wks. 14 Hrs.

October 12 - 111/2 21 Wks. 14 Hrs.

November 101/2 121/2 22 Wks. 14 Hrs.

December 10 1334 22 Wks. 141/2 Hrs.

10) Lighting Program for Pilch Broiler Breeders.
Source: Managing Pilch Breeders -Broilers, 1981.

Pilch, Inc.
P.O. Box 4381 Amity Hill Road
Troutman, North Carolina 28166.
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''
Pullet

Hatch Oate
(N. Hemisphere)

Growing Period
Lighting Program

Approx. Oate
Pullets Are
13 Wks Old

{fours @TX
Stimulation to

Add At 18 Wks
of Age

Jan. 1 Natural Daylight May 5 1

Jan. 15 May 20 1

Feb. 1 June 5 11/2

Feb. 15 June 20 11/2

Mar. 1. July 5 11/2

Mar. 15 Lock in Daylight July 20 2
Apr. 1 Hrs When Pullets Aug. 5 11/2
Apr. 15 Reach 16 Wks Aug. 20 11/2

May 1
of Age (Mar. 15-

Sept. 5 11/2

May 15 June 15 Hatches) Sept. 20 11/2

June 1 Oct. 5 1'/2
June 15 Oct. 20 11/2

July 1 Lock in 12 Hrs of Nov. 5 21/2

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 21/2

Oct. 1 Use 12 His of Feb. 5 2
Oct 15 Constant Light Feb. 20 11/2

Nov. 1 1-1.8 Wks (Oct. & Mar. 5 1

Nov. 15 Nov. Hatches) Mar. 20 1

Dec. 1 Natural Daylight Apr. 5
,

1

Dec. 15 t Apr. 20 1
$

NOTE: Additional 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 additional hours of light stimulation after
18 weeks by adding one half-hour of light at 20. 22. 24 and 26 weeks.

11) 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.
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APPENDIX 4

BROODERS

BROODING ARRANGEMENT

PRECISION DEBEAKING

PRODUCTION SYSTEM
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SBM Brooders:
downgoing heat.

58.51 broaden. Ilk. the MR, Padtaie their power from aloof: the poahry and floor are keptvery well heated end vudereayfor linen ...are MIMI ,11,,,fect.

SBM brooders: strong heating
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 ventilation process, the
higher the ambient air temperature,
the higher the energy consumed.
SBM Brooders radiate their power
like the sun, from above. The poultry
at floor level, are precisely heated at
brooding temperature while the am-
bient air in the growing facility re-
mains at a lower adequate tempera-
ture. The visibility for stock man-
agement is perfect.
The energy savings may be as much as
10 to 25% plus.

Better performance

The birds in a growing house require
different amounts of heat depending
on whether they are weak or strong,
sleepy or actively moving.

If birds fail to find a comfortable
temperature, they over-eat and be-
come inefficient converters of feed.

The heat gradient pattern produced
by SBM Brooders at floor level ena-
bles all the birds to locate, at any in-
stant, the exact comfort zone which
suits them individually.

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

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

Lower mortality and better visual
inspection

SBM the eye level brooder. They
are placed about 5 feet off the floor,
leaving an unobstructed view of the
behavior of the birds making it easy
to check their health. The heat re-
fuge is large enough to prevent
crowding.
The heat goes where it does the most
good. The descending heat warms
the floor environment more 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*

midmost toweenweffsai heacimoor-
wet, mhon the trona mew u zoo mall and
isusafteiendy hewed and the anthem air u too hat.
54000,1".1 by field teen in identical butlehada
lash dement production condition., climate,. Mai.
matt, feed, thwart contra ow.

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

1)

Source: SBM Infrared Heating, Inc.
P.O. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401
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SBM Brooders:
powerful and efficient.

SHM Brooders. pieced five feet above the door, radiate enough heat at Root level to heat all the birds without crowding.

SBM Brooders:
Heating power at floor level for
poultry

SBM Brooders should be placed
about five feet off the floor, with the
ambient air temperature adjusted to
approximately 70*-80T according to
birds age and weather conditions.
You will observe a very even spacing
of birds on the floor, with a slightly
lower density at the center of the
warm area. In spite of the low power
consumption of SBM Brooders, the
heated area is large enough for all the
birds, without crowding, and visibil-
ity under the Brooders is excellent.
SBM Brooders are so effective that
it's normal to operate two thirds of
them in the spring and fall and only
half in summer.

How to choose and install your SBM Brooders
A few mistaken to avoid (the wsy your birds place themselves will guide you)

A. Correct use of SBM brood on and controls
glen optimises brooding temperatures and
economy of energy.
If the birds crowd together in the center of the
heat refuge they an being underheatel.

B. If the birds keep away from the heat refuge
area, leaving it unoccupied, they are being
overheated. Bird spacing and movement
will guide you in regulating SBM control:
for correct heating and mamma weep*, my.

SBM brooders: simple to install and highly reliable.

Fuel: Propane, an mileposts:he form of energy
that it easy to store.

Iligh.qualsty brooder, light and compact one 4 single the, mostatconerols a series of broaden:
person can carry several as a time. an EnUallattels is easy CO set op.

2)

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



BEFORE INSTALLATION PLEASE READ THE ENTIRE INFORMATION SHEET CAREFULLY.

semr
DOWNGOING HEAT BROODERS FOR POULTRY

TECHNICAL INFORMATION

SUNNYBIRO 6

SUNNYBIRO 8

SEMI-AUTOMATIC
GROUP CONTROL

GAS VALVE

REF. 6ORPFS: Infrared LPG gas brooder, all stainless steel
with air filter and flame safety device, complete with gas
valve, two suspension chains, brackets and support plates.

Suitable for 500-1000 chicks; 200.350 turkey poults
depending on housing type and climate. Particularly suited
for warm to temperate climate locations. 5.000 to 10,000
BTU. Wt. 4.85 lbs.

REF. 80PRFS: Infrared LPG gas brooder, all stainless steel
with air filter and flame safety device, complete with gas
valve, two suspension chains. brackets and support plates.
Suitable for 500-1250 chicks; 350-500 turkey poults
depending on housing type and climate. Particularly suited
for temperate to cold climate locations. 7.000 to 14,000
BTU, Wt. 5.5 lbs.
Natural gas model available.
Automatic model with auto-start available.

REF. RG6 ST 1: Semi-automatic control panel with
thermostat for regulating output I220V AC 60 Hz) single
phase. Includes gas filter. For 1-18 80PRFS or 1-24
60PRFS.

Input pressure to RG6 15-20 psi; RG6 supplies operating
pressure to brooder variable between 20"-60" W.C. (0.7-
2.2 psi). Maximum flow rate 3.1 gal/hr. Wt. 8.85 lbs.

ACCESSORIES

REF. V 11: Individual gas valve inlet' /." NPT male threaded
pipe, outlet: 3/8" nipple, attached by compression joint.

3/8" ID LPG gas hose is available.

3)

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

111
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DESCRIPTION OF EQUIPMENT

Brooder support is comprised of a mounting plate P for
attaching to the ceiling, two lengths of chains C and a
support plate E. REF. SP 20.
Air filter media for placing in filter box. REF. ME 4.
Security flame failure device is fitted as standard.
Gas supply from rigid pipe circuit to brooder by flexible
hose, nipple connection 3/8" to injector block is standard.
Note: hose ferrule or recognized equipment attachment of
ubber hose to nipple is essential.

6DPRFS 90PRFS

GAS CONSUMPTION
MAXIMUM 160" WG)

0.125 GAL/H 0.182 GAL/H

GAS CONSUMPTION
MINIMUM 120" WG)

0.063 GAL/H 0.09 GAL/H

DIMENSIONS l'4" x 5" a 11" 1'11" s 9" a 11"

UNPACKED WEIGHT 3.75 Lit. 4.2 LS.

SCHEMATIC DIAGRAM OF RG8 CONTROL PANEL THERMOSTAT AND BROODER CONNECTION

EQUIPMENT NECESSARY FOR AN INSTALLATION QUANTITY TOTALS

1 Sunnybird 8 ref. 80PRFS Kit for 500 to 1250 chicks depending on housing type and
climate for 350 to 500 turkey poults depending on housing type and climate.

1 Sunnybird 6 ref. 60PRFS Kit for 500 to 100 chicks:CHECK YOUR REQUIREMENTS.
for 200 to 350 turkey poults: CHECK YOUR REQUIREMENTS.

1 gas valve per brooder lincluded in all kits)
1 control panel RG6 with thermostat ST1 for 1-1E1 30PRFS. 1-24 6DPRFS

Attention: Minimum 1 control panel per brooding chamber.

DO NOT FORGET TO INCLUDE:
in the gas pipe line a general gas valve, a gas filter
flexible hose for each brooder
for the electric circuit, a differential switch and fuse 0.1 A for each RG 6

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

4)

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



NO. J
1

2. I

14. I

S. 1

Mal
5.31
continued
on pee. 4

GUIDELINES FOR INSTALLATION

THIS IS YOUR CHECKLIST

GAS AND PRESSURE
SBM brooders for poultry are designed for using LPG Propane gas. They operate at a pressure vari-
able between 20" and 60" W.G. (0.7-2.2 psi) which is obtained using an SBM control panel. NEVER
drill out a brooder orifice.

INCUNATION AND ATTACHMENT HEIGHT
Brooder 6DPRFS and 80PRFS require a hanging angle of
approximately 20° to the horizontal (as shown ) for efficient
operation and should be suspended such that the brooder
nipple fitting is 5' above the litter or floor level. Height can
be altered for fine adjustment of temperature and heating
area required.

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

6OPRFS: 2 Ft. 80PRFS. 2 ft. 10 in.
In case of polystyrene or straw insulation material, these distances must be increased by l' or more
according to the inflammability of the material or place an asbestos protection sheet between the
brooder and the ceiling. Brooders should be installed at a minimum of 3 ft. from side walls or other
panelling which represents a fire hazard.

MOUNTING FILTER M
Fit filter M into the tip of filter holder B taking care to leave
space 0 open.
Then, put the filter holder into the recess provided on the
brooder. See diag. page 4 if necessary.

GAS PIPING
Diameter: Designed to keep pressure drops below 5%.
RG6 attachment: All the connections should be installed by a professional gas serviceman.
Blow off: All the conduits should be carefully cleaned ensuring there are no dirt particles in the
circuit before making the connection to the different control panels and brooders.
Leaks: Each connection must be checked with leak-detector products before starting up the unit.

FILTER BOX

FINS

SAFETY UNIT

PUSH BUTTON

LOCKING SCREW

CAUTION FOLLOW INSTALLATION INSTRUCTIONS CAREFULLY. 00 NOT TAKE SHORT-CUTS.

5)

Source: SBM Infrared Heating, Inc.
P.O. Box 3437 College Station
225 Industrial Drive,
Fredericksburg, Virginia 22401
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6.1

GUM

CAUTION: AS WITH ALL GAS APPLIANCES, ADEQUATE VENTILATION SHOULD BE ASSURED.

HOW TO START UP SBM BROODERS

LIGHTING BROODERS
Open main valve for building and put maximum regulator to position 7. Turn up thermostat to open
electrovalve, making maximum regulator operational.
Turn on current to installation if a control panel RG6 is being used.
Open individual brooder valve, press safety push button P while holding flame close to fins K. Hold
pressure on button for 30 to 40 seconds. Repeat for next brooder.
Set thermostat to desired temperature. Reset mini and maxi control knobs to required levels.

REGULATION OF HEATING POWER
MANUAL: According to the required temperature under the brooders. regulate by turning the dial.
SEMI-AUTOMATIC: After regulation of your control panel you will obtain the temperature desired

automatically, without any further manual operation. Regulate the controls according to climate
conditions and time of year.

SHUT-OFF BROODERS
Close individual valve of each brooder.
Close main valve for building, turn off current to installation if control panel RG6 is being used.

MAINTENANCE GUIDELINES FOR SBM BROODERS

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

EACH WEEK
Replace the filter with a clean one. 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 E holding thermocouple to injector block.
3. Unscrew U to release the infecting 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.
B. on the grating and fins of the brooder heating surface.

5. Re-assemble injector block and thermocouple. hand tighten plus V. turn with small wrench.
6. Check if the flexible hose is in good condition. Replace at least every 2 years.

E. Thermocouple Screw
Attachment

IMagnetic Mewl

rInntetre Black

P. Fuer, Button

FRtee Holder

GENERALRecoMmanownoNS FOR GAS USAGE
Newer test for ties Wahl with lighted thatett. Only
MOOR all COnneellan new bete tested one then we
no leak, pouted welt the stint tee et unit.

U. Lockv'g QW

Rerrmeglsijecup Block

r--- K.
S.

114

REPLACEMENT PARTS
AU boxadin parts
are available

REGULAR MAINTENANCE - MAXIMUM EFFICIENCY

6)

Source: SBM Infrared Heati
P.O. Box 3437 Coll
225 Industrial Dri
Fredericksburg, Vi

ng, Inc.
ege Station
ye,

rginia 22401



PERMANENT

. . , .....
.4.

WATERERS

.e 0
CHICK

WATERERS ` SURROUND
(IF USED)

FEEDER
TRAYS

Vir
at. ar

VA.

PERMANENT
FEIEDER LINES

PERMANENT
WATERERS

115

"47

7) Suggested Layout for Brooding Period.
Source: Shaver Starbro Parent Management Guide.

1981.

Shaver Breeding Farms Limited.
P.O. Box 400 Cambridge, Ontario
Canada N1R 5V9



Crowding means they're cold.

116

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. 1981.

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

,C7

cs

0111/

111111

j
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FEEDER
TROUGHS

LIGHTS

BACK TO
BACK NESTS

SLAT RAMPS

PERSONNEL
1111 STEPS

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



119

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 TYPE ppobucT LIST fig,. APPLICALM

1 DAY MAREK'S INJECTED

10-14 DAYS NEWCASTLE/BRONCHITIS TRI-BLEN 5046 DRINKING WATER

6 WEEKS NEWCASTLE/BRONCHITIS NB-BLEN 5741 DRINKING WATER
OR

NB-BLEN-PLUS 5299 . DRINKING WATER

8 WEEKS FOWL PDX FP-BLEN 5179 WING STAB

AND
FOWL CHOLERA C.D. STRAIN INJECTED

12 WEEKS A.E. TREMOR-BLEN-0 5210 DRINKING WAlER

OR
A.E./FowL Pox WING STAB

11-12 WEEKS 13.D. (LivE) DRINKING WATER

13-14 WEEKS FOWL Pox FP-BLEN 5179 WING STAB
AND

CHOLERA C.D. STRAIN INJECTED

16 WEEKS NEWCASTLE/BRONCHITIS BRON-BLEN-L 5265 DRINKING WATER

19 WEEKS NEWCASTLE (KILLED) INJECTED

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

10560 Barkley. Overland Park, KS 66212



AGE_ TYPE PRODUCT LIST NO, APPLICATION

1 DAY MAREKS HVT-BLEN 5323 SuB-Cu

1 DAY FOWL Pox TCP-BLEN 5778 SuB-Cu

8 DAYS INFECTIOUS BURSAL BIS. IBD-BLEN 5321 DRINKING WATER

14 DAYS NEWCASTLE-BRONCHITIS TRI-BLEN 5046 DRINKING WATER

4 WEEKS VIRAL ARTHRITIS VA-BLEN 5315 SuB-Cu

6 WEEKS NEWCASTLE-BRONCHITIS NB-BLEN-PLUS 5299 DRINKING WATER

10 WEEKS AE-FowL Pox PT-BLEN
__

8344 WING WEB

10 WEEKS VIRAL ARTHRITIS VA-BLEN 5315 SUB-CU

16 WEEKS NEWCASTLE-BRONCHITIS BI-BLEN-H 3728 DRINKING WATER
OR

NB-BLEN-PLUS 5299 DRINKING WATER

18 WEEKS NEWCASTLE (KILLED) SUB-CU

18 WEEKS FOWL CHOLERA SUB-CU

EVERY 90 DAYS BRONCHITIS BRON-BLEN 5566 DRINKING WATER

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

10560 Barkley. Oveland Park, KS 66212
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TRI-BLEN
Newcastle-Bronchitis
Vaccine

VirusiChicken Embryo Origin
type, B-1 strain

Vassachusetts and
Connecticut types

Protection against both
Newcastle and bronchitis
diseases

Drinking Water Adminis-
tration (List No. 5046)

Pose size iwithout O tend.
=MOM

Beak-O-Vac Administration
(List No. 5046-63)
000 nose size 050 cc conies of ciiuent.

ransfer spikes. ana snapped
separazey).

Eyedrop Administration
(List No. 5049)
000 dose size (With 30 cc diluent)

Pure Virus Seed Stock
ests were reda:Ne for other
avian pathogens.

4 SPF Egg Source
Embrionated eggs used in the
production of TRI-BLEN are from specific
pathogen free flocks.

TAI -13LEN is a combination product for
the protection of cricks. broilers and
replacement birds against Newcastle
disease. and the Massachusetts and
Connecticut types of bronchitis. Both
bronchitis and Newcastle disease
are heavily involved with Chronic
Respiratory Disease and can cause
increased feed consumption and reduced
weight gain.

3) Description of Selected Vaccines.

Source: CEVA Laboratories, Inc.
10560 Barkley
Overland Park, KS 66212



TRI-E3LEN.
Newcastle-Bronchitis
Vaccine
List No. 5.43.46 (Drinking Water)
List No. 5046.63 (SeakOVad
List No. 5049 (Evedr001

DESCRIPTION
TRI-]LEN is a live virus. chicken

emorvo origin vaccine for he =e-
ve/Icon of Newcastle and bronchlos
diseases in chickens. it contains
5.1 croe. 3 strain Newcastle. aria
Massacnusetts and Connectioit
:Wes of broncos
AOMMUSTRAT;ON

Initial Vaccination.
Drinking Water
Method. he dnrking
water rnetnoo Of
administration (List

No. 5046) may be used for initial
vaccination of chickens 21 days

of age or octet.

Initial Vaccination.
Beak-O-Vac
Method. "Se
oeek-o-vac mecuCd
of aorninisu-boon (1.4t

No. 5046.63) may be used for
chickens at one day of age.

Initial Vaccination,
Eyedrop Method.
The evedrco rneasco
of administration (Ust
No. 5049) may ce

used for nom vaccination of
chickens 4 cogs of age or older

REVACCINATION
Revaccinate aoprommately 4

weeeS after 'raoaf vaccination by
eveorOO or dnmong water matrices.
Sifts tied over as reolaCernent SZOC:c
should be revaconated against
Newcastle csease and infectious
bronchitis at 16 to IS weeks of age.

PRECAUTIONS

1 Birds shoos be vaccinated before
tney reach rnatunty since bron-
chia, virus may cause cermanent
damage to the reoroduceve tract
of mature otos. resuiong in eggs
anus poor interior Quality and
shell texture.

2. Int/coatis bronenitis is 'North/
contagious wrier, non - vaccinated
birds are kept in cose contact with
./aconated Cribs curing the period
of resoiracory signs. The vaccine
snouid ce -.540 wart caution
around non-vaccnateo laying bobs.

PACKAGING
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3. ,Newcastle virus may cause a mild
inflammation of the eye in numans
which last for two or three days.
Care should be taken in handling
tne vaccine to avoid contact with
eves.

4. Mix only the amount of vaccine
to Os used immeckate1y and use
promptly Use a4 at one time and
do not strewn' dosage.

5. Bum ail vaccine containers.
a0oliCators and unused vaccine
when vaccination is comotete.

6. 00 not vaccinate within 21 Cays
or slaughter

7 This vaccine is prepared for vac.
=anon of healthy outs. Imorocier
?landing Of admitustratton may
result in venerate resoonses.

B. Consult cacitage circular for full
orocuct information and directions
for use.

STORAGE
Refrigerate under 4(F (4.4C) until

ready for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The virus
seed stock used in the manufacture
of TFU-GLEN was negative wrien
tested for lymphoma- sarcoma group
of avian viruses associated with the
avian leukoses complex (CCF41. test).

Egg Source. The ertibryonated
chicken eggs used in oroducticn
of TRI-81.5N were obtained from
sPechc patsbgen free f!ocics (SPF).

List No.

5046 -01

5346-63
5049-C3

Administration

Onniang Water
Seat -0 -vac
Eyearco

i Case Size

I CCO dose
I10.1000 lose

10x1000 dos.

Diluent

none I._

i 50 cc
10x.30 cc

1

nor Oeeic-owac adrnintEraPoO, ISO cc zotues of diluent transfer
Voice*. and VenoSetS are snapped separately 'Torn the vaccine 35
=moments foe ire 6LEN system. 7.vo ISO cc brutes of c(tuant
will ram/crate 'Ox 1000 doses of List No. 5046,33.

CEVA Laboratories, Inc.
10560 Barkley
Overland Park. KS 86212

sionafeert Laartwes
es. u S Grid
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NS-E3LEN' PLUS
Newcastle-Bronchitis
Vaccine
L :ye VirusiChicken Embryo Origin

LaSota strain
:Massachusetts and
Connec:cut types

it- Protection against both
Newcastle and bronchitis
diseases

Eyedrop Administration
KL:st No. 5289)
^.1riai y ravacpration CC0 dose size
srvith 30 cc ciiuenn.

jDrinking -Water Adminis-
tration {List No. 5299)
;rwsal or revaccination *,:00 lose size
iwchout oluenP.

Pure Virus Seed Stock
:gists were negative for dither avian
oaclogers.

SPF Egg Source
Emoryonated eggs used .n the
drat:coon cf N8-3L.::,1 LS are
7MM soecitic-pattogerr-free

N541.01 PLUS is a dorroinacon prod-
ct for protection against Newcastle

disease and the :Massachusetts and
ConnecacJt "roes pf Pronatitis in Click-
ens. These OiSitaSeS are heavily involved
with c.hronic respiratory 'disease and
cause increased !wad donsurrotion and
recuced weight gain. %9 -GLEN
s a iive virus vene suicabie for ,nicat
and revaconanon of cnicics. Oroders,
and replacement Oats.



NB -ELEN' PLUS
Newcastle-Bronchitis
Vaccine
List No. 5299 i.Sveditoor
Lst No. 5299 iCnniong-Waten

DESCRIPTION
NB -GLEN PLUS is 3 live ..-irus

vaccine of chicken ernoryo origin for
the prevention cif Newcastle and
bronchitis diseases in chickens. It
contains 3 -I ripe. LaSota strain
Newcastle and tile Massacnusetts
an: Connecticut types of trammels
virus.

AOMINISTRA11CN

Initial Vaccination,
Eyedrop Method.
The eveorco memo:
of acministrabon [lust
No. 52591 nay Pe

used far era imai vaccination of
chickens s days Of age or oder

Initial Vaccination,
Drinking-Water
Method. The :I.:Inking
water method of
administration (List

No. 52991 may be used for :na mice
vaccination or creckens 21 cars at
age or cider

REVACCINATION
Revaccinate approximately 4

weeks after Initial vaccination by the
eyfildrap or dam:no-water maenad
of 3Orhinilthatterl. :t birds are neid
over as 'solacement stock. they
shoved be revaccinate: against
Newcastle dem* and inteccous
trancriris at Id to 13 weeks of age.

PRECAUTIONS

1 Birds should be vaccinated before
they reach maturity since bronchi-
tis virus may cause permanent
Carnage to the reoreduccve tract
of mature buds. resulting in eggs
with coo, ,ntenor duality and
snail texture.

2. Infectious croncsitis is highly a:in-
zsgious when non - vaccinated
birds are keen n dose contact
with vaccinated birds during the
Period of respiratory signs. The
vaccine snotild ce used with
caution around non-vacmated
avirtg bros.

3. Newcastle virus may cause a
mad in:amnia:on of the eve in
humans wnici asts !or two or

PAC/CAGING

three days. Care should be taken
in handling the vaccine to avoid
contact with eyes.

4. Mix only use amount of vaccine
to be used immediately and use
promptly Use all at one time and
do not stretch dosage.

5. Burn all vaccine containers. aocii-
caws and unused vacant, when
vaccination is cornolete.

5 Co not vaccinate within 21 days
of slew cer.

7. This vaccine is prepared for vacci-
nation of healthy birds. Improper
handing or administration may
result in varraoie responses.

3. Consult package circular for furl
product Information and Cosa cons
for use.

STORAGE
Refrigerate under 40.F f4.4C)

until ready far use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The virus
seed stock used in the manufacture
of N8 -31_ °N PLUS vaccine was
negative when tasted for the lym-
phoma- sarcoma group of avian
viruses associated with the avian
leultosis complex (CCFAL test!.

Egg Source. The erntryortated
chicken eggs used in the oroductien
of N8 -BL!N PLUS ',vete-aotened
`tom specific - pathogen free tSPF)
flacks.

List Ne. I Administration

5289-(13 I Eyed.=
5299-01 Onniting-vvaur

Case Site Oiluind I

icx1000 apse 10..30 cc
0x1:00 doss f ICAO I

CEVA Laboratories, Inc.
705E0 Barkley
Cvenand Park. KS 56212
wuh 4 Ns rm AMON OW *same

a .Meru 5.a CO119
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TREMOR-3LEN-0'
Avian Encephalomyelitis
Vaccine

Virus;Cricken Embryo Crigir

Effective protection against
epidemic tremor

Wing-Web Administration
gist '40. -32051

_se iize iviach S co osii:ent).

Drinking-Water
Administration 0...ist No. 521(3)

isse size : :!utann.

Pure Virus Seed Stock
-esm were negative for offer avian
oarlogens.

SPF Egg Source
rTorvonate,O aws usal in !ne cro-

ili.ict:on of -7..Vi0A-3LEN-:::: are
'rem specific-oatrogen-free f!ocks.

TREMOR-aLLN 0 ,s ,;(1

oasio.wtec va=ne e I rn MutlaaL0(1

Ci CCMfra(C'34 ,aver Cr oresicar feboiaosi

frant agairst ancetralcs-
-rvaiits ieoicarric :fefrer 1 onicics).
7FIEVCR-3LEN-0 is a ova ems vacoirie
svicacie for iiving-vven or tonxing-.eater
aornintcliacion.



TREMOR - GLEN -D'
Avian Encephalomyelitis
Vaccine
List No. 5205 iWing-Web)
List No. E210 ((Drinking-Water)

anaturnoni
TREMOR-81.E.N.0 is a live virus

vaccine of chicken embryo (rpm for
irnmunIzation of commercial laver or
treader reolacemenr ,outlets against
avian enceonalomyedos.

AomiravaArtoN
Initial Vaccination,
Wing -Weti Method.
The viang-weo tnemcp
of administd5on 1Lst
No. 5205) may Oe

used for initial vaccination Of
dnictens between 10 welts of
Age and 4 weeK3 oefore boos go
ito oroduccon.

rubel Vaccination.
Drinking* Water
Method. The anniong-
water method of
administration iust

No. 5210) may ce used for mina)
vaccination of orackens between TO
weeks of age and 4 weeks oef ore
Crcts go into ofCcluzoon.

REVACCINATION
Revaccriacon is not requirect

following proper ,mica) vaccroacri.

PRECAUTIONS
1. Mix only the amount of vac` tie

to cm used immediately and use
PrPrilOthr. Use ad at one :me and
do not stretch dosage.

2. Sum all vaccine containers.
applicators and visaed vaccne
when vaccination is comic,.

3. Do not vaccnace within 21 Cava
of slaughter.

4. This vaccine is oreoarea for vac-
=anon of healthy girds. Improoer
handling or actrrtinastration may
result in vanable responses.

5. Consult oeCkage circular for 'WI
oreduct information and Cracows
for use.

STORAGE
Refrigerate under 40*F (44n until

ready for use.

MANUFACTURER'S QUALITY
ASSURANCE
Virus Seed Stoat The virus seed
stock used in Ole rranufacture of
TREMOR-ELEM.0 vaccine +Yes
negative when tested for the
lymphoma-sarcoma grout) avian
viruses associated wall the avian
eukosis complex ICCFAL test).

Egg Source. The embryonated
chicken eggs used in the production
of TREMOR-OLEN-0 were obtained
from !pectic-oath:gen-free {5R%1
flocks.

PACKAGING

Licit NO. j Administration Case Sbaa Difuerrt

t 5205434 'vying -web I 10t500 die I 104 cc

5210-02 Onniting-Water !O*1000 ease None

Pot wan-wee acirntrastration. a 5 cc Dome of diluent and 3

7.r.2.0forged applicator are ortmCed 'ones tad+ totes of vaccine.

CEVA Laboratories, Inc.
10560 Oarkley
Overland Park. KS 66212
70,C111-4104 Aos ../1011416 tAmmetonea

344,34

1 2 11
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TCP-BLEW
Fowl Fox Vaccine
Lwe VirusiC'nicken Tissue
Cuiture Origin

-+ Mild, Effective Fowl Pox
Protection

as earl," as ore ,itai r age.

04. Chicken Tissue Culture
Origin

"rive consistent antgerictir arc
riotevec immune tescorse.

11

7e°Wing-Web Administration
111 (List No. 5778)

ree
.ntal or revaccnaccn WC close sue
iwitrt 5 co otl4ent).

u Pure Virus Seed Stock
-ests were negative for citilw avian
paalogens.

SPF Egg Source
Erni:In/Crated eggs uses in tie toroCi:o-
Oon of TCPSLEN are from spe ogle-
catriogen-f tee flocks.

TCP-SLEN is a niertiy affective oroci.,:ct
for me immunization or n eaitriy c.iiekeris
against roves cm. It is a mad :ive virus
vaocrie for veep:ration oir nits iniong-weto
iretroct flowi pox ;a a contagious
disease Criaracoanzeci Sv art.otions of
wart like nodules on me skin. The cis-
ease can result ,n a temperer/ drop in
egg croCixten and can crocuca a nigh
mortality rate.



TCP-BLEN'
Fowl Pox Vaccine
Live Virus/Chicken Tissue
Culture Origin
list No. sre !Wing -weoi

DESCRIPTION

TCP-GLEN is a live virus vaccine of
chiCken asses mature origin tat 11
orevention of fowl pox in onickens

day of age or Oder.

AOMINSTRArt3N
initial Vaccination.
WIntkVileb Method.

I wmgwep
method ci acirnir.iss-a-
tion ilist No. 5773)

may de used for impel vaccination of
chickens 1 Jay cf age or :der 3irCIS
sricuid Os vaccinated no ater than
4 .weeks before they come into egg
production. Fowl cox vaccine will

P:airosusearaeclvfccacccnna7ecig ...ircx1hlieucittil°eynare
in Production. Check for takes 4 to
7 days after vaconauon.

REVACCINATION

Revacarochan with FP.9LEN
No. 5179) is recommended at 4 to
18 weeks of age if birds were
vaccinated at less :nen 4 weeks of
age with 7C2-81..EN.

PRECAUTIONS
I. Mix only the amount of vaccine

to cc used immediately and use
=111°7 Use all at ore time and
do not vetch dosage.

2. ?urn ad vaccine containers. aoph-

PACKAGING

cruse and unused vaccine when
vaccination is complete.

3. Oo not vaccinate within 21 days
of staugriter.

4. This vaccine is meowed for vacci-
nation or healthy birds. Improper
handing or administration may
realer in vaned* responses.

S. Ccrovit package orcuiar for full
on information and direCtiorts
for use.

STORAGE
Refrigerate under 40F 4.4'0

until ready for use.

MANUFACTURER'S QUALM
ASSURANCE

Vim* Seed Stock. The virus
seed stock used in tne manufacture
of TCP-BEEN vaccine was negative
when tested for Tie lymohoma-
sarcoma group of avian viruses
associated with the avian leukoss
complex ICCFAL. test).

Egg Sousa. The ernbrvonated
crucxen eggs used it me Production
of TCP-9LEN were obtained from
sPeotic-riarrogen-five l3PF) flocks.

List Ne. Administration' Case Size Diluent

5778.01 Wing -vveo OxU0 Pose 10x5

,tor wog..eso admrustranon, a CC DOIlle.:Joiuent and a two
ironged yang-stick acute star are nrondea vatli each wale Or
'ac=ne.

130

CEVA Laboratories, Inc.
106E10 Barkley
Overland Park. KS 66212
TOLIA.V are 1,0- it !Ps an ^es Dal W mow
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BRON-BLEN'
Bronchitis Disease Vaccine
Lye Virus/Chicken Embryo Origin
Massachusetts and
Connecticut types

4 Protection against both
Massachusetts and
Connecticut types of
bronchitis disease

Eyedrop Administration
a- (List No. 5066)

For revacanation fc,bwing N8-aLEN
or 'RI -81.EN MO cos* size ism°,
30 cc Citizen°.

Drinking Water Adminis-
tration (List No. 5566}

voiski For evacuation following N8 -31.._N
11111= or 'RI -BEEN ICCO close size.

4 Pure Virus Seed Stock
"rests were negative (or other avian
carnage's.

SPP Egg Source
Emoryonatel eggs used in the :max-
aon of SIRCN-81:EN are from specific
pathogen free f!octra.

BROWILEN is a rive virus vaccine
for crotecnon against both the Mas-
sacnusers and Conneczort tvcsists cf
Proncoutis. it is especially suitable for
,eciacerrert bird revaaanacion following
initlal vacs rtation with N8-8LEN vaccine
or rRI -3LEN vaccine. SRCN-3LEN may
ce aCministered by ether :rift evecrop
er onnicrig water methods.



BRON-BLEN'
Bronchitis Disease
Vaccine
List No. 5066 iEvectrooi
List No. ssas tOnnlong Water)

DESCRIPTION
3RON,at..8N is a live virus,

chicken errorvo ongin vaccine for
the orevention of broncnius disease
in cnickens. It contains Nlassacnu-
setts iCannaugnt strain) and Czn-
nect:cut woes of troncrims

ADMINtSTRATION

Initial Vaccination.
Eyedroo Method.
For revacor.acon only
See revaccmapon
below.

:".7..'frover.ye

Initial Vaccination,
Drinking Water
Method. . -or revacon-
anon only. See revac-
cinaaren below.

REVACCINATION
3PCN-81.EN may be used ov the

eYedroo List No. 5066) or drinking
water )List No. 55661 metnocs for
the revaconacon of chickens at
east 12 weeks alter an initial oron-

vaccination and before me
chickens come into egg production.
EFICINJ-ELEN is specifically recom-
mended for revaccination following
'id-81.EN or TAI-SLEN.

PRECAUTIONS

I Biros should be vaccinated before
they ream maturity since oroncrpi
us virus may cause oernanent
damage to the reoroductive tract
of mature tercts. resulting .n eggs
with poor interior guar/ and smell
texture.

2. 'infectious 'bronchitis is nighty con-
tagious when non-vaccinated
biros are 00: close contact
witn vaccinated tires during tre
;tenors of respiratory signs. The
vaccine should be used with
caution around non - vaccinated
Hying biros.

PACKAGING

1 Mix only the amount of vaccine
to be used immediately and use
promptly Use au at one time and
do not stretch dosage.

4. Sum all vaccine containers, appli-
cators and unused vaccine when
vaccination is complete.

5. Co not vaccinate within 21 days
of slaughter

6. This vaccine is orepared for vaco-
naport or neaithy arils. Improper
rending or administration may
result in variable responses.

7. Consuit aaarage circular for `uil
product inrormation and directions
for use.

STORAGE
Per...dente under 40*f (4.4°C)

until ready for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The virus
seed stock used it the manufacture
of 31,10N-ELEN vaccine was nega-
tive wnen tasted for the lymphoma-
sarcoma group of avian viruses
associated with Me avian leukosis
corrciek (COPAL lest).

Egg Source. The embryonared
crvcxen eggs used in the production
of BRONi-OLEN were obtaned from
scedfic cathogen free flocks. (SPF).

List No. I administration Case Size

5C67:1-C.3 f 5vecrop
5566-03 I Ceinxing water

I Diluent ff

Ox COO ems
toy I CCO 10311

0100 cc
none

CEVA Laboratories, Inc.
10560 8arkiev
Overland Park, KS 86212
..6.1nmona 400.I t...erwrawes

.n.4111.1
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BI-BLEN'-H
Newcastle-Bronchitis
Vaccine
Live Virus/ Chicken Embryo Ongin
6-; twa, 6-1 strain
Massacnusatts 174)e
(Netherlands strain)

Protection against both
Newcastle and bronchitis
diseases

Eyedrop .Administration
',L:st No. 5733)
:nir,ai ,sva=napon Iccc =se SiZt
wari

Drinking-Water
Administration (List No. 57:34)
"11T1,91 r revar.C.rtat;On tole size
witnout cluena.

Beak-O-Vac Administration
(List No. 3734-62)
,000 ccse s;ze i t!0 cc :cues cf

,Parteir satkes. and aorrinistra-
ti.on sets snioped separately).

-- Pure Virus Seed Stock
rests were negative for a:net avian
Cac`logens.

SPF Egg Source
Smoryonated egg used in TA
ardOucoon of 81StEN-H are from
saecicpatriogen-free `locks.

91411EN-H Rrovices effect:Ye mmuniri
against coal Newcastle amuse and ale
Massacnusers type iNetnertands strain)
df bronctuns in cnicxens. 31-8LEN-H is a
rive virus vaccne sunaple for Altial and
revaccmation of cnicks, croilers and
replacement pullets. These nigelly
r=cagiota diseases are heaven! involved
with crircrtic respiratory 6Seeda and
an cause poor feed conversion.
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131-BLEN'-H
Newcastle-Bronchitis
Vaccine
List No 5733 (Eyedrapi
1-4t No. 5734 lOnnking.watera
List No 5734 -63 (Beak-O-Vaca

DESCRIPTION
3I-BLEN-hl is a live virus vaccine

of crocken embryo origin for '.ne
Prevention of Newcasue and bran-
:Nos diseases in clockens. it
contains 3-1 mot. 3-1 amain New-
casaa and Mae SeCrUSE13 NOe
!Netherlands strain) °ranchos virus.

. .

,

-

ADMINISTRATION
!nisi* Vaccination.
eyedeop Metnod.

14 Z1e eyearoo method
of administrator;
'List No. 573::1 may

be used 'cr (haat vaccinacan of
cinicxens 4 says of age or cider

Inoue Vaccination,
Drinking-Water
Method. The onniong-
water merrica of
administration ,1.23t1111110111.01111

No. 57:41 may be useo for initial
vaccination of cnickens 21 days of
age or older

Initial Vaccination.
Beek -O-Vac Method.
The teak-o-vac method
of administration (List
No 5714-63) may be

used for chickens at 1 cay of age.

REVACCINATION
Revacarate aoonoximatery 4

weeks after initial vaccination Oy
avec= or drinking-water rrechod of
administration if :vas are held over
as repiacernent stock, they should
be revacanatecl against Newcastle
disease and infectious =norms at
'6 to 13 weeks of age.

PRECAUTIONS
3irds should be ',accreted tefOre
:rev reads matunty since ZrOnC.1i-

virt4 may cause permanent
damage to the re.aroductve tract
of mature Oros. resulting in eggs
..rri Door intenor Quality and
sheet texture.

2. thieccous croncroos s natty
ccritagious wnen non - vaccinatedmated
circa are keat in c4se contact with

PACKAGING
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vaccinated birds dunng the carioca
of respiratory signs. The vaccine
shouid be used with caution
around nonwaccineted laying
birds.

3. Newcastle virus may muse a (hoc
initammavon of vie eve in humans
which lam for rem or three days.
Care should be taken in handing
the vaccine to avoid contact with
eves.

4. Mix only the amount of vecane
:0 °a used immediately and use
Promotly. Use all at one lime and
do not stretch dosage.

5. Burn ail vaccine containers.
apakavors and unused vaccine
velem vaccination 4 COMotere.

5. 00 rot vaccinate within 21 days
of siaugn ter

7. This vaccine is preoared for the
vaccriaoon of healthy ceps.
Improper handling or aOrnitIsSOI-
Zial may result in wimple
resoonses.

a. Consult Package circular for full
product information and carectians
for use.

STORAGE
Refrigerate under4O'f (4.4*C1 until

ready for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock. The virus
seed stock used in the manufacture
of SI-3LE1 i -14 vaccine was negative
nen tested for the Iympnome-
sarcoma group of avian viruses
associated with the swan Isuk0S4
complex tCCPAL testa.

Egg Souses. The embrYonatecl
C.rtCXen eggs used in the croduccon
or 31-SLEN-r4 were obtainea from
speC5cpaCsocen-free (SPF nooks.

List No. Administration ; Case 546, j Diluent

5733-03 Evecirco 110x1C00 oasis I !0.30 cc

5734.03 Onroung.vVater 1041000 close I None

5733 a3 Seek-CI-Vac 101(1000 cos* 2x150 c:

or bear -o-vae admirestrabon. !SO cc dories Of 6tuent.
Limier( apes!, and acrnirustration tea are smooeo soca-
'woof from 71.1 v4cone as carnoonencs for :re SLEN
systems. Iwo ISO cc bottles of oiluent wi,t ranyClate
ioxICCO doses of LAE No. 57;14.53.

1

Ta

CEVA Laboratories, inc.
10560 Barkley
Overland Park, KS 56212

"SUN C r4C 421,.1t.aterosie
*wog V SA e.,1140



PT-BLEN"
Avian Encephalomyeiitio-
Fowl Pox Vaccine
Live Virt;31
Csicken Embryo Origin

Protection against both
Avian Encephalomyelitis
and Fowl Pox

1-0111111 Wing-Web Administration
(List 8244)
niCai..acaraocn 50C :rose size
,:woot 5 mi

Pure Virus Seed Stock
gists were negartve tor omer avian

cathcgens.

e SPF Egg Source
eller/crated ecgs used. in me cmduc:icri
of PT-SLEN are from s,:eclfic catrogen
free flocks.

P7-81.1N is an .effecove. desiccated
vacc:ne for :re immunizauon of
cornrr erCal laVer5 c:::aecer
reciacernent owlets a;aFnst anran
encecratcmyehts arc fcwi pox. Avian
encecnalomveo CS Car noose ceach or
r,:aralYsis In clicks and a drop m egg
oroducton :n mature cirCs. Fowl cox can
result mom* cr a temporari cm) in
egg ;rota:coon.

FT-31.EN ,s a live virus vaccine for
wing-wez admoistravon.

=16=1=11110=s

--+Awleglim""
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PT-F3LEIT
Avian Encephalomyelitis-
Fowl Pox Vaccine

DESCRIPTION

PT -GLEN is a live virus. chicken
embryo ongo vaccine for the
prevention of avian enceonatornyekts
and fowl pox in commercial Layer Or
breeder reolacernent pullets.

ADMINISTRATION
Initial Vaccination, 'fling-Web

Method. The wig -web memoo of
abfrinistraton Lst
No. a3441 Is used for
Irma vaconation of
creckens oecween1Owe

weets of age and
4 weeks before

birds go into egg production. At
aciout 7-10 bays after vaccine bon,
the birds smotoct be checked for fowl
cox rakes.

REVACCINATION
Revaccination is not required for

van encechalornyeirs following
proper initial vaccination. Revao-
unabon for fowl pox may be
reauired following initial vaccination
oat:ending on geograonic area and
management practices.

PACKAGiNG

PRECAUTIONS
7. Mix only the amount of vaccine

to be used immediately and use
promotht Use alt at one time and
do not stretch dosage.

2. Burn am vaccine containers.
aPOliCatOrs and unused var..**
when vaccination is cornoiete.

3. Do not vaccinate within r days
of slaugnter.

4. This vaccine is prepared for
vaconabon of healthy tools.
Imorocer handling or
administration may result in
variable responses.

S. C.:onsult package circular for full
product information and directions
for use.

STORAGE

Refrigerate under 40'F 14.4''CI until
ready for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stock- The virus
seed stock used in manufacture of
PT-SLEN vaccine was negative when
tested for tne iyrronoma-
sarcoma grouo of avian viruses
associated "itch trte avian leukosis
cornclex iCOFAL, test).

Egg Source The embnionated
chicken eggs used in procuction of
PT-BLEN were obtained from
soeofic pathogen free flocks ISPC).

List No. Atayiinixtration 1 Case Sias Ciluont

1344.0441. wing-weo 10x500 boss 5 rro500 oases

.1 5 mt wale or otuent and a two pronged wtngsa* aodecator are
provided will each bottle of vaccine for wsrv-web adnitnistraaon.

CEVA
Laboratories, Inc.
10560 Barkley
Overland Park. KS 06212

hamtmar. Acemettrolnwea
ammk.uSA :
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BRON BLEN -L
Newcastle-Bronchitis
Vaccine
Live \ArusiChicken Embryo Origin
3-1 type, LaSota strain
Massachusetts and
Connecticut Noes

Protection against both
Newcastle and Bronchitis
Disease

Drinking Water
Administration 5265)
7,tvaccimation tCC dose size.

Pure Virus Seed Stock
'ens were negative cMer avian
catiegens.

SPF Egg Source
linit nitrated eggs c;$13,-*:r1 the
droduction cf EPON 3LEN -L ale
from soecfic catnioden free f!ccxs.

BRON SLEN-t. cr ces ,YfectNe
rTirrurime against cod+ Newcastle

disease and Massacrusers and
C..*:.nnectcut ' ices cf ronci-dzis in
dnicitens. Sotn diseases are ii!eavily
.rwcived Anti, Chronic Pesotratory
disease and cause :ncreasec reed
cdnsumpoon and reduced weideif
;am. 3P.CN ,3 a ;lye "us
vacdne sultacie fcr revaccinaticn of
replacement cods.



Diluent

BRON
Newcastle-Bronchitis
Vaccine

DESCRIPTION

31;CN ELENA_ is a !Are Arus.
chicken embryo ongin vaccine for
the prevention of Newcastle and
bronchitis disease in clic:tens. It
contains 8-1 hem. LaSoca strain
Newcastle and Ntassacnusetts and
Connecticut woes of bronchitis virus.

ADMINISTRATION

umiliInitial Vaccination,
Drinking Water
Method. ;or
revaccination only

IIIIIIIIMIIII see revaccination
below

REVACCINATION

BRON ELENL may be used by
the drinking water 'List No. 5285)
method of admoscation for :la
revaccination of crickens at !east
12 weeks after an finical Prorcnits
vaccnation and before the clickers
come into egg production. 3RCN
SLEN-L specifically recommenced
or revaccination following

NE-aLEN3 TPI-8LENY

PRECAUTIONS

1. Newcastle virus may cause a mild
nilammason or the eye in numans

PACKAGING

Let No.

I 5265-04.31
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which lasts for two or three days.
Care should be taken in handing
tne virus to avoid contact with
eyes.

2. Mix only the amount of vaccine
to be used immediately and use
oromotly Use ad at one time and
do not stretch dosage.

3. Sum ad vaccine containers,
applicators and unused vaccine
"men vaccination is complete.

4 Do not vaccinate worm 21 days
of staid:liar.

5. This vaccine is prepared for
the vaccination of healthy birds.
morocer nandfing or admits-
slaw may result in venal:Net
restonses.

6. C..insuic package circular for full
product information and directions
for use.

STORAGE

Refrigerate under 40'F (4.4(;) and
ready for use.

MANUFACTURER'S QUALITY
ASSURANCE

Virus Seed Stook_ The virus
seed stock used in manufacture
of SRON 3LEN-1.. vaccine was
negative when tested for the
iymonoma-sarcoma grouo of avian
viNses associated with the avian
Ieukosis corroiez (Cf:',FAL test).

Egg Source. The embryonated
oncxen eggs used in production ct
SRCN GLEN -L were obtained from
scacific pattiogen free flocAs (spk).

Administration

Drinking water

Case Size

InaiiM0 none

IMMO,' 0 .0.00
,4000.111 MM.. 0 .000 1400,M,04.

CEVA
Laboratories, Inc.
'0560 Sarkiey
Overland Park, KS 66212

.... S P.1.3a
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STERWIN
&OrakWirirolSumm,On4104

LABONATONIES
3ROItZR SUMER VACCINATION

ST,YRWIN

PROGRAM 1

METHOD OF

AGE VACCINE ADMINISTRATION CODE SO.

1 DAY STERWIN'S HVT (Frozen) Marsk's vaccine
(In the Hatchery)

(Start Birds on Feed Containing a Total

SUBCUTANEOUS

of 12-18 million Units of

5 -405

Vitamin A, and 4-8 Crams of Vitamin K Per Ton of Feed. No

Coccidiostat.)

7 DAYS BURSA VAC (OPTIONAL) WATER G-603

12-14 DAYS COCCIVAC - TYPE 0 WATER ATD-3

N79 3B0ILERBRON-4 (Clone Selected asota Strain
Newcastle with Modified mass-Holland 3conchitis) WATER NC-405

5 *MS. N63 POLYBRON (B1 Type - Lasota Strain) Newcastle/

Bronenttls (HMIs 4. Conn) WATER C-403

9 WKS. 3ROMERTRAKZ (Laryngottacheitis) KYEDROP 0-907

10 WXS. 'TEND -vAXIN (Tenosynowitis) WATER 7-1133

12 WKS. BURSA-774 (3 X Cone) WATER G-403

14-15 WKS. 3ROILERTRAKE (Lacyngotracheitis) EYEDHOP o-a07

A.E. (Ave -Tram) WATER (or) K-303
WINGW1D3 K-907

FOWL PDX WING:MB E-102

FOWL CHOLERA 8ACTERIN SUBCUTANEOUS FC3 -200

(A.E. i PDX MAY BE MIXED ZS ONE DIICENT FOR wiNGwEE INJECTION)

13 WES. )463 POLTBRON (31 Type - Lasota Strain) Newcastle/

Bronchitis (Mass Conn) WATER C-403

18-20 wtS. FOWL OHOLERA IACTERIN SLISCOMNEOCIS F03-200

26 WES. N63 NEWCASTLE (31 Type Lasota Strain) WATER A-43

BOOST EVERY 70 DAYS THEREAFTER WITH A-43 /N THE DRINKING WATER.

THE 12 WEEX 0-603 SHOULD 3E GIVEN FOR SUPS n' SIMS DO NOT TEST POSITIVE ON ACP FOR

INFTIOUS 3URSAL DISEASE.

012981

Broiler Breeder Vaccination Program.
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STERWIN LABORATORIES INC.
UswewomShwtiegoepiee BROILM BRE=ER 7ACCINATI0N

PROGRAM t2

METHOO or STERWIN
AGE VACCINE ADMINISTRATION CODE NO.

1 DAY STERWIN'S avr (Frozen) Marak's vaccine SUBCUTANEOUS S -605

(Start girds on Feed Containing a Total of 12-18 Million Units
of Vitamin A, and 4-8 Grams of Vitamin R Per Ton of Peed -
No Coccidiostat.)

6 DAYS 3URSA VAC (OPTIONAL) WATER 0-503

10 DAYS N79 BROILERSRON-R (Clone Selected Lasota St:ain
Newcastle with Modified Mass-Rolland Bronchitis) WATER HC -405

COCCIVAC - TYPE 0 WATER ATO-3

5 WXS. BROLLER'RAXE (Laryngotracheitis) ETEDROP 0-807

N63 AVA-BRON -3 (Rolland Strain Bronchitis with
LAsota Newcastle) EYWDROP 8-407

mut PDX wINGWEB 8-102

(3-407 5 0-307 MIXED TS ONE =ZEST AND EYE DROPPED.)

10 WXS. N63 AVA-8RON -3 (Holland Strain Bronchitis with
Lasota Newcastle) WATER 3-407

12 WIS. SORSA-VAC (IF DIDICATHO) WATER 0-403

14 WXS. TENO-vAXIN (Tenosynovitis) WATER T-1133

15-16 WXS. BROILERTRARZ (Laryngotracheitis) EYEOROP 0-807

A.E. (Awa-Tree) WATER 8-903

FOWL CHOLERA BACTERIN SUKTIMNEOCIS FCB-200

18 WXS. N63 AVA-BRON-3 (Holland Strain 3conchitis with
Lasota Newcastle) WATER 3-407

(SOME COMPANIES SPRAY ISIS VACCINATION TO ACHIEVE HIGHER TITER.)

20 WKS. FOWL CHOLUA 3ACTERIN SUSCUTANECUS FC3-200

MOW TO LAY SOUSE AND SEC:ND rmazcnom or FC3-200

012881
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STEAWIN LABORATORIES INC.
SubsKhaty of Stoning Drug Inc. apoz=1 BREEDER vACCINATICN

PROGRAM 13

METHOD CF STERWINAGE VACCINE
ADMINISTRATION CODE NO.

I DAY STERWIN'S KVT (F:osen) Masek's Vaccine
(In The Hatchery)

SUBCUTANEOUS 5 -605

(Start Birds on Feed Containing a Total of 12-18 Million Units of
Vitamin A, and 4-3 Grams of Vitamin X Pet Ton of Feed. No
Coccidiottat.)

7 DAYS 3URSA-VAC WATER G-603

12-14 DAYS COCCIVAC - TYPE 0 WATER ATD-3
N79 3ROILER3RON-H (Clone Selected Lasota Strain
Newcastle vith Modified Mass-Rolland 3ronchitia) WATER 3C-405

5 WEEKS N63 POLYBRON (31 Type - Lasota Strain) Newcastle/
Bronchitis (Mass + Conn) WATER C-403

3 WEEKS BROILERTRAKE (Laryngot:acheitis) IYEDROP D-307

10 WV-XS TENO-VAXIN* (Tenosynovitisl WATER T-I133

12 WEEKS SURSA-VAC (1 X DOSE) WATER 0-603

14-15 WEEKS 3ROILERTRAKE (Laryngotracheitis) EXEDROP 0-307
AE -PDX COMBINATICN

W/AGWES EP-912
FOWL CHOLERA SACTERIN

SUBCUTANEOUS FC3-200

This is a new combined product.

17-18 WEEKS FOWL CROLERA BACTERIA
SUBCUTANEOUS FC3-100

Milled Infectious aursal Di (Dumboco vaccine)

Not Presently Available from Sterwin

18 WEEKS N63 POLYBRON (HI - Type - Lasota Strain) Newcastle/
Bronchitis (Mass 4. Conn) WATER C-403

26 WEEKS N63 NEWCASTLE (31 Type Lasota Strain) WATER A-43

BOOST EVERY 70 DAYS =REUTER WITH A-43 IN THE DRINKING WATER.



STERWIN LASORATORSES INC.
Reference Sheet for Ordering Sterwin Vaccines

Code Na Trade Name Use Memod
Contains

Newcastle Bronchitis

r: 4.13 3.

4.23 N-63

433 a.

4 -43 N-63

E.e. later Cr Sorav ! 3. None

Eve or I.Nater I....aSota None

:'pater 3. None

Neter LaSota Non.

4-62 N-63

! A- N.79

intramuscular '-aSoza None

.449 N.73

103 RotvOron 3.

Lye or Water L.ISoca None

Nater ,aSoca None

.E,e or Water 3, Regular Mass. - corm.

203 oolvorOn N 63 Eve or Water LaSota Regular Mass. -

C 303 Polvoron 3. 'Water a, Regular :Mass. Conn.

C403 Polvoron N.63 Water -aSota Regular Mess. Conn.

C 107 Avaoron 3. Eve or Water 3. Regular mass.

C-307 Avabron 3, 'Water 9, Regular Mass.

C.503 Oe ibron a. Eye or Water 3. Regular Mass. -

C703 Oelbron 3. Water 3, Regular Mass. - MK

0.807 3raierrraxe Eve None None

102 Ava.P0x-CE ing. We° None None

F102 Pigeon Pox Vaccine Wing W eo None None

3.603 3ursa-vac Water None None

r" 6.607 3ursa-iac.M Subcutaneous None None

GM-605 3ursa-vac .M.i-tv" Subcutaneous None None

GML 505 3ursa-Vac-M4.,./ 7 L olornlize.o Suocutaneous None None

'n4-93 Ava.a ron.:;

07 ava-drop . 3.

r-207 4va-Bron.,-1 N -63

, Eve or Water None Mass. Holland

Eve ye or Water 3. Mass. Hoilanct

I Rye or Water LaSota , Mass. Holland

H-307 4..damn-Or 3. Water 3. Mass. - !stand

H-407 ava-Aron .ne N-63 Water Mass Holland

H-105 Secniercron.r, 3. Eve or Water 3. Mild Mass. Holland

,4-305 3ro.lerprort-r4 3. Water 3. Mild Mass. Roland

H -110 Sroderoron-H :ye or Water None Mild Mass. Holland

IsC205 arollerbron-r+ N-73 Eve or Water LaSota %WO Mass, !Holland

r4C405 aroilertsron.H N-79 Water LaSota Milo Mass. H011en0

oseoron-nl 3, Eve or Water 3. Mild Mass. Holland - .;MK

H.703 Oeloron-H 3. 'Nate(

K-303

K.307

Ava.7rern.OW Water

3, Mild mass. Holland M K ;

None None

A va.7rem-W W Wing -Web None None

1 3-605 Sternal roil- oten

L 605 I Sterwm HVT L'io0hilizect

47).3 Coc;IVIC 7yort 0

PC3.200 P C. Sactenn Water-04

Subcutaneous None None

Subcutaneous None None

Water None None

Subcutaneous None None

'Inotca ors 500 dose sae SALES OFFICES ANO WAREHOUSES

= Sirmmgnem,Alailsene 35233 PHONE: ZOS251.7138 = Oaroka. Akaoama Just

Soruncate.sceareas 72754 PHONE: 341.731-7464 = Mini° "ark. Caldornla 94025
2 OsSes, Texas 75235 P1401.1E: 214.3874015 Z. Ga.nesvoiie, Georg's 30501

+tome Office, mieseoro. Qeiaware 19966 PHONE: 302. 9344274

PHONE: 205487.7038
PHONE:115.3244721

PHONE 404-534.7113
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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 life (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 life. The researcher

found evidences of curvature in that plot and she proceeded to fit

the quadratic model:

where:

Y = ao + 61 X + al
1

X2 + e

Y is the percentage of male mortality (APMMOR)

so' a
1
and sal are parameters

X is the age in weeks of the male population (AGE)

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:

C1: 81 = 0anda11 =0

C2: not both a
1

and all equal O.

The test statistic for the hypothesis is:

= MSR 8.9333
40.9597

MSE .2181

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 limit (3.15), it can

be concluded that C
2

is true. That is, there is a regression rela-

tion between APMMOR and AGE and AGE 2
.

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:

R2 SSR 17.8666

SSIO 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 followed and the researcher proceeded

to fit the following model:
$1

Y = ao* e +E

where:

Y is the percentage of female mortality (APFMOR)

o
and a

1
are parameters

X is the age in weeks of the female population (AGE)

E is a random error.

A reciprocal transformation was used to make the model linear

Y' = zn Y

X' = l/x

Then the linear model is:

Y' = 5
o

' + a
1
+ X' + e

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:

= 0

C2:81 / 0
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The test statistic for the hypothesis is:

MSR 4.3262
63.34

MSE .0683

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
1

is true. That is, there is a regression relation between APFMOR
_0/

and the exponential value e AGE.

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
R = .5013

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
Variation

SS df MS

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 (%)
Flock

1 2 3 4

1 11.43 10.49 .70 .58

2 5.45 5.27 2.24 .23

3 1.54 .83 .84 .11

4 2.43 .84 .24 .23

5 .43 .28 1.22 .47

6 1.32 2.12 2.23 .59

7 .14 .72 .12 .00

8 .44 .29 .50 .00

9 .60 .29 .25 .23

10 1.51 1.02 .25 .00

11 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
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TABLE 10 (Continued)

Mortality Rate (%)
Flock

1 2 3 4

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 1.55

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 .17 .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 .17 .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

44 .26 .46 .93 .50
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TABLE 11 (Continued)

Mortality Rate (%)
Flock

1 2 3 4

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



---------PROGRAM -Soof / 3/122 OPT -.5 . 112104126. 20.56.11 1-- FIN 5.1.152 PAGE

___ PROGRAM Seof / ItiPulf.outPur lei). INPUT .11 APE6OUT PUTT
E simualati OF A BROILER BREED FIRM

C COHPUFE-G-ROTITH-Atio-pNoouc-ritortf--A-EinLEEN PARK

E REAL ANON 12,2.241. *FON 12,2,241, LEAH 12,2,241. LEAF 12.2.2.24I. *FAN 120. IAFAIF 1n1. CHAINS 121.1._ApftiOR. APhrOR

GATIOff!IFEIAMR11/1.Attf:FitzliiiI,WiEgC1101,[1.9412
41

1-I ER-AGITTFOLIE0---, HDREE-G-ILOCF-11--P, CFEHAT,--FEEPRFT-E-Eritinc-FAINWA *ORAL 101. ANT 15,1. MABOR WI. TENOR 1621. HOE 1671.

IS
i tilt. Nitn,42t117;0:.c.vac 12101671. -AttEGGo 1244611. ANHAEG 1251

16 tRIEGER A. e, POONA 4521. OAGE. ADAGE11' DATA 1RORPA-IAGE1.-AGE 1,611-t 6711-f ____._ _____ __ _
C INPu Ow. DIEM. imf_p_ui2Gth hottrAl LALLas FLEpRF. fEEpo. FAQ
. i *KR

------- C-CC4PU 1AE LIGHTING PROGRAN
Rita. OAGE

CA L LIGHT 1tsefLtiA. 1.01:1-A. LATFA. THRLO. NOE, Ati01.1
_ ADAGE OAGE

It-1344142"E! NERIttlSF ftrOinedgt PFI plifiSIE1 DAY
- littERAGE5 OF-FEED POONT-P 5 sr-FEN IES 211 Y

. _

IOOTA LL II R F F- AL At HAL 000Y G

CALL GROwnt 1H0fLin. LOCFA. FEEPRF. AEON, AFAF. MON, AFAM. FPF.

---I i
11

PRIg12:1 2
PO N t
PR 11 I 1AGE

1
--k.

5-f0 H 11. ESIRED AGE FOR-THE 5IKULAIION .--"'.12,- NIEEK1-
ii lig

Tw'.

-

il:A/ Fi Iii:.. F E 11 A L E S
44 PR in

10 nigiir FEMLEpptER I:ic FARM .It //,' NUM
PILL .5g40ATNIOAEk-ItOCAIET-NliCil 1.14-481/Uil ITV/ 14" IS

4 .--fOREEll. EOCFA. FANR, LAtfA.- tioPLHA FEEPRF, *HOE -

2GRAti .I1,1/. AVERAGE HOURS Of DAILY HT 15:2fX1 E u P °

zyi A VE kEou/RED
ititlit.:1-AGEWC AMOUNT BIROS MORTALITY AVERAGE BODY FEED CUR

RINE, owl END OF- wK lAtiOuti11 HEIGHT 1461 *NOUN! iliG1 PEED
ZAMOUNTIIKG1 LEGHT(Imi

E COMMIE- tin AL .VENICE 1- LEU *YOUNT-PEN UAT . CUNOL-liTTY---FEE-0-AllOUNT
g NUHaER Of FEPALES IN FARM DURING THE FIRST 24 NEEKS c. .

IF IQAGE.E 0.11 IHE ti:Er 111: pal !amnia) REALIFARNI .011
TAM 1 1. AFAF LOtFA,11N,FPF.11 (REAL ifARR1/100.1
filiA1717 PiMPEN rturt.6 (r1

1

asz.071xutlx.1....17.6x.v.. x. ms...t.x..tuti. fEr.5X,'FLLL FEED
7
2 etI to

1,i
mu up RFE11-itiGrzEt - tE1101 iAGE1
11 R AGFA. INT EAPFHORIAGFI REALIANtEHIEGL-LI1 41)0 e GE

IF 1AG .E0.21THEN

r -N --A --L. E '5



--PROGRAM $6OF -73/112 OPT.° FIN 5.11E52 62/64/26. 26.06.0 PAGE 2

. Pi
IF (LOCFA.111.1.AND.MM.E0.41,CR (LOCfA.E0.2.AND.MM.E0.21)IMEN

- f HO 421. 5.6 40(44Ry4IN 111/166 1

i 1117401t29;97i1117i9°. AlOfefFIVI POW(74-14172

EC E
rNOL*1
AARE 121. 25.3 IKEA t IANFEN11111166.1

. A PRINT 46, AGE. ANFEM 421 PERON (2). CFEARF 1211 ,

li
96

z

ELS1l11i

-W itititiVAPfeatignitiP47-CTImilEIL IANFEN (AGE-11 1

92
ELGS I P MIAGfl. AME (AGE-11 A (TAFAF (AGES * r.1

93 Ii IFEEPRF.EQ.IIT))EN
14 _ TAFAFAAGE1 AFAF-IXOCFAON.FPF.AGE1 *AREAL IANFEM1AGE

--1/
9

2

EtSEF'-IFE PRE.E ;HINER
1114,./.11 TAGE-11 (TA/ALAAGE1 /.1

AFAF 144 . AFAF 110CFA,M11.Fff.AGE1 (REAL lANFEMIAGE

1
9 I

ii114141I41.6FEAMF (ACE-11 11AfAF (AGES 3.51

III
EtSE
-IAFAF IA411= LEAF (LOCFA,MM.FPF,AGE1 (REAL IANFEMIAGE

i!
ii i14/ WEI. C4EANT 446E-11 (IAEA, (AGE) 5.)

lit&FR 4

IR
iryN04 (AGE1.40.4ATUtf
PR NT 50. AGE, AMFEM (AGE). FEMUR (AGE). AFAR (LOCIAmr4.6511

2, 'AEA IACE1, CFAAMF 'AGE,

11-

to IORMAI 1/.01.12.4X.12.6X,14./X.F5.3.6k0/.2,5X.F16.2.1X,.Not

_
602.

TIIINTOIF./
11 IMF

FOIAN 1 10.2X. 2,4X. . R. 4.4 . 4. .63.1.7.1.53.410.2.71,121

-34 r1)FINU1
AGE . AEAGE

--1/)
racfEtatga.Z11111X

I/1 c

20 OU.ING Ini PM,' 5 WEEKS)
ENOIF

PRIN)..INE FEEDING PROGRA- 4.1111110 EVERY OAV SUOULI OE USE

-I/11 NELES

Iii

C 1114[5
PK 1.1 t..

PR N *.
PR N °.
PR N .0- .

N ..PR
PR H

MALES".
TRETlli-AURfEDT-MARRT-IFEEPRM

13
44)

-- 21 1. 1.ife FEEDING PROGRAM . %III
/6 BREED . .11,//.. NURSER Of MALES ARRIVING 10 FAA))

41 PRIM AGE AMOUNT BIROS MORTALITY AVERAGE 000! FEED CUM
142 114144 Ti REQUIRED.-
143 PRP( .. 11191 END OF WK (AMOUNT) WEIGHT (KG) AMOUNITIMI FEED

--Itt
TXMOUIIIKG1 LIGP1111F1*

COMPUTE 01AL AVERAGE FEED AMOUNT PER DAI, CUMULATIVE FEED AMOUNT,146

-LOB
C MINDER Of MALES IN FARM DURTs6 ENE FIRST 24 WEEKS
C

49 IF ADAGE.40.)11NEN

ill
53

114404 NIN1 14PMM04 11 REAL (HARR) .611
ANMAL 1* HARR - MANOR 11
TAFAM 1. AFAP 11.0CFA,MMI GC) ifEAL 1NARR1A160.1 cn
CFMN -111.-T1F4n-11-1-4 -7.

154 PRINT gs. ANRAL 111. 1141104 111 m10



PkOGRAn SOOF .-- 73/172 OPT./

1
0A41 . 2

bl iF3 AGE * DAGEr24

C-
11LHOR 14f1= NINI IAPHNOR REAt IANYALIAGE-111 .011
*NUL 134/1../AMAL 4Act.41 - ANOR (AGE)

4

A . HINTzA.) REAL1ANENNIACE11
16t If IANMALIAGE1.11.AITHEN
-63 AMMAL IAGEI . A

il
IF

RORMA 144E1 1

Ili $t 1411141!1:41,T4H:Lititt gaiLIII.Iting 421

6 ILZWESMI.AND.MH E0.11 OR ILOCFA.E0.2.AND.MH.E0.211THEN

;

TiANM 121. 4.65 441.46tAL IANHAL4111/1,11.1I 111_9.6.__Ail_c_ARCE (II.ATINOR 12). CFEAMH

[LS'141114"141:411PANGICC1fIgnG 1 ALA). 1ANMAL 1AGE-1111144.

I

il

/NZ ;GAL 11,2*.n.41.17.fx.19,7X.. VIH...0X,Er.Z.PAii.g./WNO
IL")

ELSE

GFEANN 1.4 1. CFEAMM (AGE-11 TA AN1AGE 7.1
PRINT 6. A42. ANNA*. SAGE). MANOR 444C 10 TAfAM IAGE1, cfitrn

itt
IF irEEPRR441.11.1.H,,,TA.AN !AGED. AFAR ILOCFA.MH.AG11 IREAL lAtimAL1ACE-A11

66 2 #100.)
jar CF5AMM IAGE1. GUAM* 414E-11 TAFAM (AGE) 2.

___Ilp AM IAGE1. &FAN ILOCFA.HH.AGE) (RfAL IANMALIAEE-11)1/4

tolg.1
94 CHARM SAGE). CFEAMM (AGE-11 TAFAM 141611 3.5

- 9 ENO IF
IF

194 11 fkORmAil1(i.1C.61THEN
199 PRINT 56.-A6_,-ANOAC IALE1. MANOR tAGii. ANON ILO/FA.

(AGE

-1111

- / MN AGE,. tAfAH SAGE), CFEATui

mr-557-KGE;-2ww2t-IltEl. NAMOR-tAGEIV-KNOW-ILOCF/

i00 P11111);.11f:7A.11!11.M1r711.9i,15.3,611.12.2.9A.
Z

211

55
2

ENO,
F16.2, A../101. 1

F
IF 14ORMA(441).E0.41THZN
PRilif bis AGE, ANN,I_IAGiit tAHOR 1A§L1/ =POW ItQUAL__
MR 4GE1, YAFAm-laGtt. CFAA20 1AGET . THfLO (ACE)

207 USE
tit 65. AGE. ANHAL 114E1. SIAM OR IA414 AMON 410CFA.

11;14 65 FORNAIti."*.IX.I2.411.1;.63.14. Ji.I.6X,f/.2.SX,
2 NH , AGE), C . C

11

Z Z11.2./11.121
N

11

FulyiNtEWIFI

214

44 IONIINUE
LS
NO F

1
;

RIN .,.

/THE OlAt HUHRER OF fiHALLI, TNEN CERTAIN Hurlbut Of NALLI HAS TO
2E-OR E EIP

PIM'. *. THE TOTAL HOMIER Of PAIES IS LESS THAN TEN PEACES, OF

IF IFEEpRM.E41.21THENZ2

PR 141..*THE FEEDING PROGRAM ninlfig EVERT OAT. SHOULD ALWAYS Of
2t ISE DURING 1HE FIRST 5 WEEKS AND THE *SKIP A OAT. PROGRAM SHOULD

H-AT-TOf 6TH MEW- _

ill e-
_I) C

FIN 5.1552 62,64/26. 20.06.11 PAGE. 3



PROGRAM ROOF 73/112 OPIA FIN 5.1.552

1-b

"FLOCK°MALESANOFEMALES-
.11Y-ETN-rEarowiNG-RAirc- AVERAGE RoGV-1.f It 14,1

- F
35 C - A ERAn RAT OF nA CHING EGG ri:n-0111.

- AVERA4 Ft" 0
Iv! r.c 11c.62IIBMAN "'AV

CALL PROOUC IMN. 40CF A 0P. AFAFP. REPR. AFMEG1
C IITLF - " _

4 Np

II:::
PR N

0FLOCK244

li:/64126. Z0.06.11 PAGE

P NT..FEEOING PROGRAM l

I CU U HEW
:GE AMOUNT AMOUNT

FROgraliat NWHIL/"CUWAIRE80tIONINeett:14
P 104 IWK1 F

/0AV
EMALE MALE f(M NA4 KIWI IKG! OAF ISG10,0

lOWEGIK"
EGG5 EGGS/OAY-NAUFENG EGG OATANfil FE

255 C SIZE OF FLOCK AUK 24

Iii!
6NFLO-1241. ANF21 1241 41 AWOL 1241

59
C INITIAL

MEG T4167

li
2LSG

a 25 E
IriSARet :2 SINEN

I/

END P

E COMPUTE 101A1 FEE0 AMOUNT elf 04T. C0MO4ATIRE FEE0 AMOUNT
C-NOWIER-OF-FERAE -AND-RAEES-,EGG-PRODUCTION:CUROEATIVE-NA5CIUNG
E EGGS IKON WEEK 2 TO 6,

ill

PUPAL RNVTAPFMOR (4G1 REAL IANFEN (AGE-I11 .141
MANOR 'AG 1. Ml 41 I-APNNON lAi61 .-REAL 1ANNA4 IAGE-1 I -4_11

ANK E AN4 4 -

i --.. 1

ri 11 A"in PEW MB itEll
il 11-RI 111 PREACIA FE I' r-

if9 LS
LIMA (All t

11 AL_ A a
IF 1ANNAL1AG 11.61INEN

N IF
6

g
U CO APFEM (AGO ANNA( (AGE{
AFAFP AGEls AFAFP 1111A,IIN,AGE1 IREAL IANF40 IAGC=111/110.1

OrtANP AGE14-CFEAMP-14Gc=1E-r-iTEFAFP-1AGEA-,0-7.1

ilia
c.f.

EHRAEC_ AG 1A HINT ARNE ($6111 RtA Mit ;pit,' , .11)
cHAVE6 As 1. CRA1E ,AG -1; AMNAE IAG 1

AisEGG0 NINE (AGO .611

26? FEPOEG 46E1. IcEEAROIA II / MALI EREGGEIAGE-11 AnECGCIAGII6,______

19

1 -,2-,1 .- E.
F Oft AGIAGIAIIIN

41 6 t41-1101.114110i#GEI. N AC-IA ----F, AGE1- NANGICLAG
91
9

2 1. AFI1Ne ILOGPA,NN,AG61. AFAFP IAGEtICFOJKIAGEWANEGGO (AC
4

95
lip IORNAI

2 I, ANNAEG IAGE1, ENATEG !EPEE& 1AGE1_
121.12.2/1,16.2A,15,2X 4,14,1404AJE.3.EX,F7.4,5x.E111.2.4.

211,1,1,3X,19,45.15,4EONDO,32: 6.21

347 AIL AGE, ANFEN (401) . ANNAL IAG1 USDA lAce. MANOR (AG

AI
ifil-A.M AEG-IAGEV,-ERETEG--16GEIIT-FEPOEG AGO--
_ZEI4.EcOCFA011,AGLILAAFAFP ItGtit_ifEAPP toil, pliqic_pc

34
11s o..T. .. 12 21.16 25,15.2KAE.1X,140.A.25.5.10(.41.2.5A,E12.2.4

38
_ - 2E,L4 x.:9.4.1o.rx.IN000x.m2;

Em It

lit

ELS:
IFARofto4gAGE).io.plitifN

iir

KIN,. 124. AGE, ANFEN ANFAL 10E1, FEN96 1A6t1. PAROR ttg

WI icli-ANNNEG AGE);-cruilEG AGE1, ?KM IAGEITFEPO(G IAGE1
icii_ogup AFAFP IAG:1L GFCANP IAGif, ANEGG9 616

1ZO F09941 121. 2.2A,16.2A.15,2X.14.3A.I4.46.F5.s.EX.F/.2.5X,F2.0.2.4



PROGRAM seef 73/172 oPir.o FIN 5.11-552 82/W4/26. 26.06.:3 PAGE 5

309 ZX,19,3X019,4X,19,4X,12.3X,F6.21-
310
311 41641.425, AGE, ANFEM (AGE) AhMAL IAGE1, FEPOR IAGE1, MANOR IAG
312 /E 1 11117-1113CFA-71111;116t/ 0 TAFAFFTAZzle
313 Z=1, AMHAEG (AGE), CHATEG (AGE), THRLO (AGE), FEPOij (AGE)
314 125 tORMATI! ,12.2XII6,2X,I5,2X114,3X.I4,4k,F5,3,6X,F .2,5k,F10.2,4
315 ZX.19.3X,19.4X,19,4X,12,3X,F6.21
316 EN3IF
317 __ ENO/F
310 100 CONT HUE .

19 PRTN
320 PRIU , ETMAI-1101111EROF HALES S LESS THANFIENP-ENTY-NrOF
321 7THE TOTAL NUMBER OF FEMALES, THEN CERTAIN NUMBER OF MALES HAS 10 0
-322 ZE OROERtn
323 PRINT'',
324 PRINTo ALL THE VALUES SHOWN ON TABLES ARE GIVEN PER hEEK WITH
325 ZTHE---FOLLCWING-EXCEPTIONS---FEEC-AMOUNT-PER-OAViEGG-PROOUCTIOh-PER
326 2 DAY, AMOUNT OF HATCHING EGG PER DAY. LIGHT PEF OW
?27
1; ,, !JPP



SUBROUTINE GROWN 131172 0RT.0 -- -- FIN 5.1tE52 42/04/26. 28.43.14. .. PAGE

sumuT,Til GROWEIT-EMOFEMA. EOCFA, FEEPRF.-AFON. AFAF AMOR. AFAR_

E2111W11piabillitINO FEMALE GROWTH FRIM RiLl_l_igLALL1.14

i mrstamagia WINN FLOCK WAS HATCHED
EOCFA .. LOCATION OF THE FAIN .. NEM OR SOUTH CF EOUATO1

1

- FEEDING PROGRAM USED BY THE FARM FOR FEMALES
OUTPUT
lEtY - AviPgikiVALE vooT KWH
44 : Ilitte PlaiggVhfIEWITI9GEESALE5 Pio CI" ''KE-

e
F _

R
3 /

4
7

-JA0 ILEIk IEW.FSWE
FEEDING ;Hag Pla:ittlAL iViELp, I 0

C NO - INDICATOR OF TOE SEASON WHEN FLECK WAS HATCHED / 1 IF MUER
tl
is A4111 cOrtly412 1474 WJAPI4J;i1 .

C

Ks.i4 F061..EA1441..A-41 46.itliii4.. AM""(2.2/0.11 AfAMAIIIIE4
21
REAL Ar1WS12.2.241. A1EFS12.2.2.24). AML66(2.2.241. AFANSI2.2.24

II
C
C AVERAGE FEMALE salve WEIGOT -KG.. AFOWS

--_-_---11

/ 2.4 /

DATAAAF9851111.4001 AGE .1.241 FOOT. Ova* 11.4.45. 4t15P. 0. 5l

;1.11ri.liniallIALP-fAitttAtilliAtitILISellAitIlL--

C

DATA tAFORST2.1.AGES. AGE 2.241 /11.8. 0.8. 8 812. 0.6E9. 8.726

ii 1041 21.151:9i.lirilie,Liiin.illri.Lih.141'11.141!°'
33 22.760!/

IAletWELAELO-21032111-ff-6-181-1.111111 PEA 90T-71.(6-7.11AAS

DATA IAFAFSIE 1 1.AGET. AGE 1.241 /8 4 0 0 3.6 4 0 5.4 5.5
ii.A.16441,1T11114S.62811.711:$233._7.6. Li. 1.3. A.). 1.4.0.690.0

,- 8.4. 6.8AP1.1.3.97.t! Li.T.21104 4101 4.1. 5.8S 8'7,". . a , 4.:. I. .9.5.9.1

, s.i 1 1. 4:' .2 1 tiZ-1-14. tolitlWillt14111:11111-Al
LTA filji111/1".Atli:I/G/2111:4C) :01 et: 0141 1;0 1 "

itz.4:011.4wh.e.:',e.W.oltni..142.111.°11!;t.ileg..10i71;

11
48

ae

I?

AVERAGE MALE 003V WEIGH! -KG.. *MONS

DAFIE-TAMMUSTITITAGEG-IGE-..17iKT-787.717-3707-0.0g ..s, .949

36

./S 41451 /41611.49"/ 10.51.0t1.061.1)1"/ 141"1
DAT isHaws /,1.4 if. IG4 1.24ei .s. 1.1. s.i. .011

iVERAGE FiF0 Am_29MT PER 100 MALES PLR 0*/ -KG- AFAM1
CCCC

DATA IAFK.MSf1,1.AGET. KfiE... 1.241 rs.e, 0.0, 3.116.5.80.5.66.E.26

11.95.64.14 14111264,74171N81.11.21.714
1145 1e '5°' "'

64 DATA IAEAR1141....E.Ele G I:141./11.8, 4.3 .0.26.5.90 6.45,

ti 14.45.(1:20:1N.74e51111.40!,11.21: ting. it5.45H/:12.)S. 4.65.
67
612- IF-THOF ERA -.GE:h NIGNOFL-1.A;1. E-.11 THEN

2

it
fNDIF

rs EL S(
lb FPF-b I
11 £11911



SUBROUTINE GROWTH 73/172 OPT=0 FIN 5.1.552

78
79 C QETERHINATION OF THE AVERAGE WV WEIGHT AAP FEED .Arscluto ACCORDING To

2
pillaWATIONQF THE FARM . U./MN WHEN FLOOR HAS HATCHED AND FgOING

82 C
63- IFAILOCFA.20.2.ANO.MH.E0.21.0R.ILOCFA.E0.1.ANO.HH.E0.111THEN-
64 00 10 AGE = 1.24
65 AEON ILOCFAON.AGE1= AFINS11.1,AGE1
86 _ AFAH fLOCFA.HN.AGE1- AFAMS11,1,AGE1
87
88 10

AMBN IINUE LOCFAOH,AGEI. ANBWS(1.11AGE1
CONT

89 ELSE TFIIEDCF1.60.ETAND.W.TE-0723.0R.ILOCTATE0.2.ANO7PH7E07111TH
96 ZEN
9. 00 20 AGE = 1,24
9 AEON ILOCFAOH,AGE1= AFBMS42.1.AGF1
93 AFAH (LOCTAOH.AGE1= AFANS12.11AGLI
94 AMON fLOCFA,MN,AGEO. AMBWS12.1.AG61-
95 20 inniFONTINUE
96
97 IF (11701C FA .L1-2TAND ;NH; 5.072TTA-NO.-TFPF7EUTrITTNEW
98 00 30 AG= . 1,24
99 _ AFAF ILOtiA,MH,FPF,AGE/. AFAFS(1.1,1,8G1)
100 31. CONTINUE
101 ELSE IF IlLOCFA.60.1.AND.NN.E0.11.AND.IFPF.E0.111THEN
102 -ao 35 AGE . 1.24
1C3 AFAF 110CFA,MH,FPF,AGEI. AFAFS(1,1.1,AGE)
104 35 __C011TNHE

USE- IFIMOCFCTE-0.1-.AND.MH.E17,-21,4143.(FPF-Wa;T/ITHEN
106 30 40 AGE = 1.24
107 AFAF (LOCEA.MH,FPF,AGE1= AFAFSI 2.1,1.AG61-
106 40 CONTINUE
109 ELSE IF IlLOCFA.E0.2.ANO.HH.E0.11.AND.IFPF.E0.111THEN
110 -90 45 AGE = 1,24
111 AFAF ILOCFA,MH.FPF.AGE1.= AF4FS(2,1,1,AGE)

---111 i 45 murICONTINVi

114 IF IlLOCFA.E0.2.AN001H.E0.21.ANO.IFPF.EQ.21ITNEN
115 30 50 AGE = 1.24
116 LEAF ILOCFA.MN.FPF.AGEI= AFAFS11,1,2,AGE1
117 50 CONTINUE
118 ELSE IFAILOCFA.E0.1.AN0.1*.E0.11.ANO.IFPF.E0.21/INEN
119 DO 55 AGE = 1,24

qi 1.,5

AFAF (LOCFA.NN.FPF.AGE1= AFAFS11.111.AGE!
CONITAUc

1c2 ELSE. IF 4110CFA.E0.1.ANO.FIN.E0.21.AN3.1FPF.E0.211THEN
123 00 60 AGE = 1.24
124 AFAF ILOCFA.MH.FPF.AGE1= AFAFS12,1.2.A0E1
125 60 CONTINUE
126 ELSE-IF IILOOFA.E0.2.ANO.NH.60.11.AND.IFPF.E0.211TNEN
27 00 65 AGi = 1,24
128 AFAF 1LOCFA,MH,FPF,AGE1. AFAFS12,1,2,AGE1
lc() 65-----CONTTNUE-------
13C EN9IF
13

2 E1

- RETUaN13NO

82/04/26. 23.43.04 PAGE



----StIBROUiINE-PROOUC: 73/172- OPT-0
, .

FIN-5.1.552 ' L02/04/26..20.43.04- PAGE

1

C TERMINATION OF FLOCK PRODUCTICN, BODY WEIGHT AND FEED AMOUNT FFOH
0

-5UBROUrINE PROMICA MN, LOCFA, AFEIP, AFAFP, ARtPR. ARHEGI

HiNTI8EMITIONS
5 C INPUT ARGUMENTS
6 -- --

C
----MN - INDICATOR OFTHE-SEASON WHEN FLOCK WAS HATCHED It -IF-P0FLHA

7 NETWEEN OCTOBER ANO MARCH /2 OTHERWISE
8 C LOCFA - LOCATION OF THE FARM -NORTH OR SOUTH OF EQUATOR-

8 OUTPUT-ARGUMENTS9
10 AFIlie - AVERAGE FLOCK BODY WEIGHT -KG-

Irig; = 14RNEHiPAP0-4t00414WiRftlyweEigirm-i 2
13 C (MIRE- AMAGUATE4OF ATCHING EGGS PER DAY -PERCENTAGE-

it REAL JBLP 4:2,2E101, AFAFP 12.2,25$671,-ARHEG (251671, ARipR
16 Z(251671
1? -REAL-AFOWPS(2.2,25.67), AFAFPS42,2,258671-ARKGS(25,671, AREPRS_..
18 7125 1671

ii
23 --ZPILWAgni:Arit11.1%%fleq,/i0;14:0i4;", 15.65*
24 C
25 -C AVERAGE FLOCK BOGY WEIGHT -KG- AFBWPS

ij
C DATA (AFRNFS11.1.AGEI, AGE = 25,(71 /2.52. 2.62, 2.731_21750.86

Z8 z rT427-7790, 8f3:03T-1203T'27-1603727.7*
29
30

7DAT3A2gT171(.2.41A51.,1(14::.laas/ii8#. 2.97. 3.06, 3.14, 3.20

32 C AVERAGE RATE OF EGG PRODUCTION PER DAY -PERCENTAGE- AREPRS
33 C

it
DATA (AREPPSIAGE), AGE = 25,671./5.0. /4.0._38.0.655.0.72.4.00.0

3b Z. 2.4h102-9-FL711-1112-Mili Will-611611674116116751MVLO
37
3(1
39
40 C AVERAGE RATE OF HATCHING EGGS PER DAY -PERCENTAGE- ARHEGS
41 C

4i 2
DATA (ARHEGS(AGE1 AGE = 25.671 /0.0, 75.0. 70.0. 02.0,85.0.86.0

87 0, 2'88.0 5'93.0, P89.0, 4.48.8, 4,87.0, 2'86.0, 2E5.0
El eacni, 537G-hz7G2.5rzr:-2.awa-, 2,71TG-2.71717-2.77.o.44

45 775.0 /
46 C
47 C DETERMINATION OF THE AVERAGE BODY WEIGHT ARO FEED AMOUNT ACCORDING TO
48 C THE LOCATION OF THE FARM AND SEASON WHEN FLOCK WAS HATCHED

U C
IF l(LOCFA.E0.1.AND.HH.E0.11.0R.ILOCFA.E0.2.ANC.HH.E13.21)TNEN

__ _51 00 10 AGE = 25,67
5c AFAFP 1LOCTATHIcAGE1=-AFAFFS-ITTITAGE1
53 AFBWP (LOcEA0IN,AGE1= AFBWFS(1,1,AGE)
54 10 CONTINUE
55 ELSE IF MOCFA.E0.2.AND.MH.E0.11.0R.(LOCFA.E0.1.AND.MH.E0.211TH
56 ZEN
57 le 20 AGf - 25,67___

4;
AFIF0 (LOCFA,RH,AGE1= AFAFPS 11.1 AGE)
AFR4P ILOCFA0NLAGE1= AFORPS(2494cE)

6G 2G C-01-TINUE
61 711IF
62 no 30 AGE = 25,67
63 AR,i:PR (AGE1= AREPRS (AGE)
64 ARHEG WEI= ARHEGS (AGE) .

65' 30 CONTINUE
CA

6f RETURN
cri

E7 ENO

,
----AVERAG. FLEA AMOUNT-PEK-1110-11MT-PERDAY-=KC=--AF-AFPS

C

7 63.0, 12.0: 1'61:0: 60.0, ii.E: 40.0: 17.0: 16.0: 45.0: 14.i,
Z13.0, i



--FUNCTION APFMOR 73/172 -OPT=0 FTN 5.1.552 - -82/04/26. 20.43.04_ PAGE- --I 1

REAL-FUNCT/ON APFMOR fAGE1- , r

Z

2 C COMPUTEinpi
AV RAGE PERCENTAGE OF FEMALE MORTALITY

5 PARAMETER TEA . 0.6007. 8 . -4.499431

,
IF APGMOER 0m /2T.H9 N

a ELSE IF 1AGE.E0.21INEN
9 APfhOR m 1.71

1!

ELSE
lotriMOR s AEXP 18/REALIAGE/I

13 RETURN
14 - _ ENO

2

FUNCTION APHMOR 73i:72 OPT.°

REAL FUNCTICM. APMMOR (AGE)
C CCMPUTE AVERAGE PEFCENTAGE OF HALE MCFIALITY

IhTsG.R 4U_
REErbITT11492
PARAMETER 130 = 0.2851. 81 . 0.0887. e2 = -.001:1

FTN 5.11552 02/u4/26. 40.43.04

IF 1AGi.E0.11THO
APMMOR = 5.00

a ELSE IF 1AGE.E0.21TMEN
9 .__- APMMOR -= 3.30

1:
1

ELSE

slinrF
APHMOR . 30 . BVREAL(AGE) eERiAL(AGEIRE4(AGE)

1:i RETURN
14 ENO



SUBROUTINE LIGHT-. -73/172 OPTO.. FIN 5.1.152 82/04/2E. 20.43.E4 .RAGE 1

SUMROUITNE LIGHT. 11.0FLHA, LUCIA* LATFA.-tHRLO, NOE* AHOLI
C DETERMINATION OF THE LIGHTING FROGMAN

E-arCWIENT-UFFIlliTTONS

1

C INPUT ARGUMENT
. .0 --NOWT* .. MON/H WHEN FLOCK 8AS HATCHEO

C
C

LOCFA - LOCA ION OF THE FARO - HINT% OR SOUTH OF EOUAIOR -
ATEA - LATITUDE WHERE THE FARM IS

E --OUIPUT ARGUMENTS
HRLD .. TOTAL worts oF familia() LIGHT PER OAT *NATURAL AND AiTIF

c AR"-71101041-1A OF-THE-USE-11F-HATUGAE-DETLIGAT-UHER -ITS-NALUE-IS

11
16

E 10, . AvERAGE HOURS OF DAYLIGHT
NTEGER AGE, LOCFA. LATFA. THRL01671. NO11671

REAt AHOL

11
00 5 AGE. 1,67
NOLIAGEI. I

11
----5-180T10-

22
DO 3 *GI s 1,61
THRLDIAGE1 I

/4
3 CONTINUE

5 LATINO 9ETNEEN II AND 29 DEGREES
§ C

/I if 4AlflteaiWinligf.A6EMPaliVTDR;11-DCFATEO:27ANUTHOFLMATE0

11

.711THEH
AHDL . II.40
OD 10 AGE '= 1.21

3$ NOL AGEE I
Cpp

1;
L

20

15

ON THU.
O 15 AiE . 2E.61

Mlli° 14

- 1 Z
E SE F .(LOCFA.E4.1.ANI.110FLHA.E0.21.0R.ELECFA.E0.2.ANO.140FL

NA.E0.0/ITHEN
AHOL . 42.49

40 DO AGE . 1.17
NON AGFA 1

5

--il

20
RS" 1"SE; ..18.67

SA
45 25 MAT NUE
It -

Z
ELSE F.TILOOFA.10.1.ANE.110FLHA.E0.31.0R.ELCCEA.E0.2.ANO.HOIL _

HA.E11.911THEN
46 AHOL * 12.4
49 DO 3EGACE-.i1,17

11
34 "Shflii

0
.1HRL IA F12:1112115 -35
1 0 ZINKE 22 67

II

40,1946Ei . 14
40

ELSE IF 1IL FA.E0.1.AND.N0FLHA.EQ.41.0R.ILCCFA.E0.2.AND.POIL
2 HA i HEN

AHOE-71-42:5
61 OD 45 AGE 1.13
62 NOLIAGE1 1

k!
45 CONTINUE

O 50 AGE g 14,17

I;

54
HRLOTAGEI = 12
DIATINUE
O 55 AGE 18.21____

a HREOIAGET -1- Ii
69 55 CONTINUz
70 _ 4 Act . 22.61

1i 1E0
HRL IAGEI 14
ONTINUE

-73 ELSE IF 11LOCFA.10.1.A80.H0FLHA.E0.51.0F.ILOCFA.EQ.2.AND.H0FL

q 2 TANEN7 DU 5-A.E 1711
77 No111044 1



SUORGUTINE LIGNI. 73/172 04.1.0 FIN 5.1.552 42/34/26. 28.43.04 RAGC

1

E5

-....Aft 1011(41 . 12
0 7$ *Gt. :4.1/

78

Si
THROIAGE1 13:

70
20 ,5 AGE 18.21.
ONTINDE

II
A,

75

SO

CONTINUE
00 44 AGE . 22.67

48
mUE

. 14

ELSE F ilLecFA.Fg.1 AffLOIEIMI4Eq.(11.00:11AGEAlfgAtiloottlift___
----19 [ A .E0a2IITAIN

1'

AUDI. 13.3

i
OD 45 AGE. 1.13
NOLIAGE1 I

45 CONFINuE

II
92

IliA rick 22
9$ AGE -. 14.17

0 thur. Eral

I

R 11142 13
-------100 -- It414 igui

145
!0 1 GC 22.61
NRLOIAGE1 a 14.

1 1 EL
ONTINU.-
SE IF AILTA.22.1.140.40F111444.71.04.11GCFA.E0.2.440.0411

3.E 1113414

i
1----03 -1-1 e. 1.13

L
I 110 .#9 011 AG. 14.17

Alt 115 raitijki 12-

Ili ISRUIllg :All"

13
125-

ISIVUEIGC 8 ??.6/
NR 'AGE. a At
ONT NUE14

124

ELSE- E-111.9CF119.1.AND.M0F101.10.01.011.1EGCFA.E0.2.A60.H0fl

ill
1

721 _

THEN

NO-1-34

li

-N.O146IA11

1
134

8N1PUIi1GE
:

iil

. HRIDGE,

i

115 -01MUE
tO AGE scat

121

*2"

1
HP IIAGil 4. 12

129 14G .047740:

III
I

145 PV5144" a "
DO 11.5 AGE . 22.61

115E F 1110C74441.1.411E.N0FLNA.29.91.06.11GGFA.E0.2.ANO.NGFL

-4I
3$

40 A F95i Ki-JAI
z--- H.C.19.111EHEN

II
150

4
44 PhiirlGi . 14."Nk AGE a 2

41
ISS CONTINUE

4
44

0 AGE 18.21
NR 011741 13

160 on zNue

:1
pattactf-= 1,2,' r

43

115 0mlinuE
WE IF IlLOCFA.00.1.440.M0F1111.01.141.04.110CF4.20.2.440.40F

2 EHA.20.4111HEN
AH01 .-12.1- .

170-"----1011TIODE- --,

0 171 AGE 1.21
OLTAGE1 . 1

Cn
51.
154 OD 175 AGE . 22.29

CO



SUFIROUT I riE L IOU - 73/172 OPT*. FIN 5.1.557 62/64/26. 20.43.04 PAGE

NRL NAGE) 13
1NU16175

191., DiAcEi 111E11
DO 'NU.;ISO

*NIA
ELSE IF MOM'. 10.1. ANC.110FLHA.E61.11.1.0R.ILOCFAA 0.2.ANO.NOF

1 1 7 171,1711.611INEN
162
163 OD AGE 1.2/

Ili
NOL 16E1 I

111----igg" iriGril-71767
INpL OUGE I 1467

168 - 190 cONT INU-..
ELSE IF I ILOCEA.E0.1 .ANE.HOFLNA .EQ. t21.0R.ILOCFA .E 0.2 .ANO.PCF

Z tua .E0.611 I HEN
ANDL m HO.

111

Min ri ""
/6

:-"-----irr 11911Gt ?6.10./6E. ..4.
177 260 CON INK
170 11-3..
119 *PINT'. 'ERROR NO. I`
100

ELSE ENCIFIli c
183 C LATIND 01 !KEN JO AND 33 DEGREES
In C IF It3171,14.3et AND.1. A TFA.LE. 39.10EN

66 IF I 1LOCFA .E0. 1 .ANO. 90ELNA .60 .11 .00.ILOCFA.M2 .1040.11CFLNA .E0
. 711INEN7

13--- AND!. , 03gstin, .§.4 ; 1.21

lit
203 0 a I) AGE 27.67

NAL IAGE I 15
CoNT NuZIn 210

ELSE F 1 ILOCFAED.T. ANE.N0FLNA.E0.71 00. 1LECFAa0.2.AND.P0FL

40--- 2 us.p.ouTHEN
D041-5 igt 1.19

1199 NOL 16E1 1
200 213--- Cr 110146

pp

iii 7711
fIRLDIAGE

Ear DI ILOCEA. .ANC. NOFLNA.EQ.3) .011.11.0cFA.E0.2.AND.NOEL

10

Z aoot-i-i
oo 225 E 1.13

ill
225

230

1404414cl a 1
CONY !NUE

0 230 AGE 14.21
I 14

ON NUE

PIP TAM-Hi° r

/11

235

7

CONT Nu*
ELSE IF .11 fly A .10.1 .1NE.H0FLNA.EQ.41 .011. IL CCEA.E0 .2.100.40FL

I ?NEN

00 AGE 04 1.13
Nal 10,..1 I

"IL CON 1'..?
THALlIAGE1 ik

1

1

i
li

1

245 C3NTINUE
DO 250 AGE 27,67
tHPLDIAGEI 15

250 CONTINUE
ELSE IF 111.0VA.10.1 .ANO.N0FLNA .E0.51.00.1L OCFA.E0.2.AND.POIL

1? 1 Mt 11:11'11 ""
00 255 AGE 1.13



236

247

4

i1t;

256

SI
2t2

2

be

fit
277

SUOAOUT1NE LIGHT 13117E OP10 FIN 5.1.552

A 1_14.tr

HOLIAGE1 1
CONIINUE155

------TOG131EPI
2EC ONTO.

i0 2 5 1G( . 16.25
HRLHIAGE1 14

265 CONTNUE
00/I0 rE a C6.67
HR El IS

272 N
E S

0 ti

e r irrOCF17FOTTTARD:HDrERE7E1176170R7Itteria-172-01AG-NUL

2
HA.(0.1211IOEN

WM 1431 1.11
NOLIAGE1 1

trs CONTINUE
Ag . 04..0,

HPLD Ac01 10
280 ORTI Ot

1.
IHRL011 . 1
00 t65 . /6.25

02/04/26. 20.43.04 PACE

!HP nucti 4
285 CONTINUE

)0 290 Ag . 2.67

ell, Igaigi 1

ELSE IT
HA.E .11 TH N

&H O,. 14.1
00 95 AGE . 1.13
IDE AGE1 a I

295 .00 THU!
DO 011 AGE 14.17
TOP MAGE1-1 12
iONTINUE
HRE01161 . 1

00 305 AG( gasHALO1191 . 1

305
14

ONTINUE

_ SRAI.t21-4-it47
316 CONTINUE

- -ELSE IF IlLOGEA.E0.1.ANE.MOFLHA.E1.81.06.1LOCEA.E0.2.ANO.POIL
I

AHOL
111:11.211tHEN

266 DO 315 AG! 1.13

Ili-- 3 :04Nut
...i.Gg, . 1

-00-320 AGE 1 1517

iP
pipENAGLI 12

320 ONT1NUF .

67
AS L*19101111 . 13

-124

HI111141 .13
66 0 325 AG! 28.25

30 IONTINUE
89 HREOlAGE1 E4

0 13C 1GE-712E;67

IP4 3Z0 WitVE1 15
tisr. IF IlLOCFA.E0.1.ANE.H0FLHA.E0.91.06.11.0CFA.E0.2.ANC.00FL

99

-/i;
96

00 335 AGE 1.11
N0LIAGE1 1

I HA.Eg.3111HEN
AKOL 1Z.25

5-----CONT1NUE
i08 DO 340 AG( 14.17

III 340 CONTINUE
THRLOIAGE1 12.

383 TH11E01141 13
364- -11010119k 13

1P77 .145-----1011TIRUE-

6 34 11 m 2!,2S
HRLDIAGE 1

366 00 150 AGE 26.67



- SUBROUT IRE L IGO! - 73/172 DPI .0 FIN 5.1.552

rit

4 7
ELSE r IA 440F14f q., WartaflidA.E2,4ii 00.11.0CEZA 0, Z olio, ea

IN arl..111 T HE N

I 4 _ te i 1412 1.21

111 __ 3E5
10 EC Acf 22.15

NBA A El . I
CON INOi

NALOIAGt I 14

1
OAT INVE

-7111_ 3E5 10151;112" IS

0 365 AG Fii26767

ii4
ELSE 1110U/44 Q./ .ANI.NOILNA .E4.111.0R.ILOCIA.10.2.ANO.NCF

- __ WiE 9 *. ft!PI- --

ill 114 MI '

30 AGt 1.21

112
75 24.67

NAEOIA LI 15
ONITNU

3ii
375

ELSE IF IILCCFA.E.Q.1.ANC.NOFLNA.E11.12103R.ILOCFA.E0.7.1NO.MOF

Ili

I LSI .01.611
ANOt 9.4$

I : -

380 paihtfi-11427
3 3as. pi 24.67

41 305 .ONTINUE
NREOt A ,EI 15

141
WT....ERROR NO. 2

lii C
ELSE" "IF

346 E LAtITUO Of I WWI 411 AND 45 DEGREE S
47

A 9
IF I L ATEA .GE .44.140.141U eLE.451INEN40

IF 1 1E0 'gigot IIAt40.NoLFNA.E0.11.ok.uocrA.E0.2.Ano.rof

-111

Z

OD
at/117Z1

NA. 4. 711114c4

Ili
396 -coNt nut .

NBA EASE, 1

DO 395 AGf

N

22 67
356

C
THRIDOIAUGEs Is

.

395
IOSE

I

If
2
1 it ocA zg, t , 0 0.00Ftwi .10.21 .0k. MOCIAA Oa. AN

i ANOC-R-TraAIQ I"
!

00 400 A E 1619
401 A GE I 1

I 415 CONTINUE
00 405 AGE a 20.67
INAt 0 CAGE I . 16

415 CONT 'NYE

Z
EISL IF OigittighlattaELHAAAALABALVVAdkaaft
Aim 11,52
DO 410 AG:. . 1.13
NOL I AGE, a 1
CONTINUE

1;1
3/

_
410

DO -4 5 1 GE . 19.21
THRL IALE I 15

--1;
4 coqt f

00 1.20ARE-B-2 2.67

L 420 ,

EfIS41 I tIVE (1E00E0 ;Eli. A .011 .00FLNA.E0.41.00.1LOCTA.E0.2.AN

IONA 0 (ACE! 16

46 7 .7i4f1NA.E4 .101 (PEN131_
sop GO i 1.13

N
ad, I 4-1-1.

-
-381
38

4/ 9
DO 430 A Ci. . 14.21

......a

-4

35A
I NAL I AGE 0 15
cont Nur

82/04/26. 20.43.24 PAGE S

364

3 9

17!



SUaROUT IN( 1Gf 73/172 OP10 FIN 5.1..552 62/14/26. 24.43.44 PAGE 6

i 7 424
. 15346 _

115
NuE

2 ,, 5 AG( . /Lin__
--1 9- 1011.0 (AGEt-ir I

11°
435 CONTINUE

-ELSE IF 1110CFA.E0.1.400.00F101.E0.51 .00.110CFA.i. 0.2. AN

dil 44C

NO 441 AGE 1.13

ESN
O Willa 14.17

111 .61 . 1

tan 04.10.111110EN

al
445

1h
ii NUE --

O $ AGE 16.25
00101AGE I 15It

I.
450 _

I k
O 4 5 AO( 25.67
HAL 14C1 16
001 NUS

416 LSE IF 111 OCFA EC 1 .AND 00F104 .10 .61 .OR .110CFA a 0.2 .AN
467 2 G.HQFLNI.16.1211f0EN

tit
AHOL 15.36
D3 464 AGE . 1. 13

4

4
h

4(4

TR 116E1-0-13-
KIIVIGE . 1,11_
N3L (AGE, 1

414 465 CONT I NU
425 _ 7100.01111 14

tp
111A1011

/ 14DO 474 AG(

t11 470
15

CON NUE

til
00 5 AGf_. 26,67
TORE DIAGE1-0-16

42
421

HIP IF 11106FA O. 1.AN61.00fLOA .E0.71 .011.110CFA A 0.2.4N

42534
Z

AHOI. 5
05:11FLNA.EN.111 THEN

421 00 450 AGi 1.13

--X 9
.1 466

tawiertt

orti; Arf . 1.4iTT
436 _ 10910156E1 12

ti!
- 465 -

109101161 13
CONT INUE -

43.: 101101191 13
434

436
435

14
INK 1211 14
00 4 C AGE . ?.?5

--G37 10410 MEI -6-15
436 490 CONTINUE
439 00 495 AG( 26.67
444 TAAL °SAGE) 16
44* 495 CONTINUE

--442 ELSE lc I ILOCF .10,14440.r0FLHA .E0.4) .0R. ft ()CFA A 0.2. AN
3 I 0.40E101.10.211141EN

444
44,

A01 . 14.06
000510 EGE-17-1-T11

1.60. NOLIAGE1 = 1
- 447 564 _ CONT INUE

44 4 00 505 AGE 14.17-
449 11.111314GE1 12

ill

505 C041 'NUE

-G5

101101161 . 1
104101191 3
1P0101203-11 4

--4454 110401211 ' 14
55 00 51$ AGE 22.25

456 THAL 0 1AGE1 15
457 510 CONTINUE

Zig
DO 515 A Gf 26.67
1010.0 tAGE1 = 16

-At!. 515
ini I r111-111-0CF 67117:Tatill. PCIFITIA-:EITT91713R71113CFA . E 11 . ? . AU

--4

462 Z 0.110FLMA.E0.311THEN TN3



5UNROUT INE 1 IGTIT 13/172 WI= a FIN 5.11552 2/E4/26. 2:041.04 PAGE

463 etiOL = ;2.31
464 no 52C AGE 1.13al 5211 --CONTINUE

NM_ TAGE1 .1

4E7 06 525 AGE 14.17
464 THOU) IACE1 12

--41.
461
470

515
i3

TH11.019 a 1.1

CONTINUE

til 14
1101 o fgt v.
Do 30 AGE-. 22;2

4
4 A

530
G

IS
0 535 A( 26.67

ifiRLD 1AGE1 16-601 535 CON T I NuE
400 ELSE IF 1 1LOCF A .01,1 .610..1,0FL11A .E0.101 .06.1E GCFA.3.0.2 .AGer-- . ._4ThsrkliALRAILT 1 [KO401 2

463 CO 540 AGE 1,21
tH 540

CO IAGE1 1
CONTINUE

406 7N0101221 14
467 INAL01231 14

-A 1104MLF,116-.-67
tat 1NR/111741 1

49i ina.nitace Ie.

ii4
545

2
ELSE IF 1(10.1FA.E0.1.4NO FOFLNA.E0.111.06.1LOCFA.E0.2.6
CUNT I NOE

4/34110F1161.ED.511iNEN
tli DO 550 AGE 1.27

NOE TAGE1 1kgMfg h30 CORTINUc
555 Act 2..67

1040 1111611 11
499

lif 555 ONT INUE50 ELSE IF 111.0CF A .10.4 .,AND.1,0FL116 .10.111 .012.11 OCFA .EQ.2 .6

lic
-t NO.101 LNA 401.511 MIN-

11110i5g hp..
0117EIALEf I 1-11

111
556 CONTITA4

It2 557 Hrili1421 : ft,"

ll
2

ELSE IF 11(00A.(0,1.AND.H0fLHA.(0.11/.014.1LOCFA.(0.A.A
tt.ieiNOFT. NA .E .411 titEN

11, -- -51.0- 011 NU
1

1
C

DO 563 AGE 1.27

DO GE 21.67

ill
565

th

THAL DUCE) 16
CONTr !NUE

tKull. ERMA NQ. 3.

li;
ELSE

IF 11LOCFA 40.1 ,AA0.1101111A.E0.11 .01t.ILOCIA .30.2 .ANO.INGF525 1110.10.711 [NAN
526 ANOL A 20

irWI 570 CON IM1E
DO 56C-AGE-1.-22.67

Pi 600 -- CON' !ME
ELSE IF 1(E0CFA .EC, 1 .460.11071NA .10.21 .0R. ILOCFA.E0.2.Au

hifilflIAGE1 17

31. 2
535 40...0110FLI1A.E01.011THEN

MO_ (AGES
..__.536 00 505 AGE 1.19

411- 505 CONT INUE
......1

539 00 590 AGE 20.61 LO

DO 571 ALE- 1.21
NOE IAGE1 1



SO0f0U1111i LIGHt 73/172 CP1.0

540
590

fa
547 595

-540

1 DC

FIN 5.1,52

01AGE / 17
CONS 1We

7
CLIL_JUIILErf E0.1. ANO.P0fiNG 2E9 41 .0.119674.59.Z.AN

.loftni.coAstfotm
o s ss Aut.

1
. 1,13

*ROL 11,

NOLIAGE1 I
CONTINUE
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IMRE 9 tAgEl 17
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555 NOLIAGE1 a 1

--ill

---605
12°211°16g . $441

DO 4 5 6( . 2t.67

16
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15111
615

1 ELS IF 1110C74.(0.1.ANO.P0FLNA.E0.51.011.1LOCFA.E0.2.AN
. i JaFEHA,f0:111111104

po a. * 1.13
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111

620

625
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00 10 I ILO
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If!
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2
ELSE IF 11L OCF 4 #(111, ARO, PO7E110.00.61 .0R. 1LGCF AA 0.2.AR

0.110FL HA. 0.1211 IRE It

Fa AIM 16.55
po AGE 1.13

} 635 CON 'NUL
ROL AGE/ . I

TRRE01141-X-12
564 _ 1115101151 1i

112 IN1l01111 l.3
567 IHRL01101 14

W itlialigi 14

-511 =Hill 11
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DO 646 GC .;4.67
1 NREO IAGE1 17

9i 111140 12 1 6

9. 640 CONT TRUE
594 ELSE If 1 t.litOiti141961. 11034/L11A .5011 aOR 11.00 A E0a . ATI
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0 449 AGF -r wo
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di
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. SUBROUTINE LIGHT - 73/172 OPT° - FIN 5.14552 -

6/7 AIM 14.40
618 DO 655 AGE 1.13

NOLIAGEI I

til 655 CONTINUE

111 HUH I!

all 4-.41

ply it

4: mot tt
HRL I h IS

t31 THRLD125 15
633 IHR10;26 16
634
635 00 660 A ' /8,0

1

-636 INVNI " '
Hi IF (1106E4 En 1.11410.10FLHA.E0.91.01/.1LOGFA.E0.2.AN

643 - AHOL ' 1 t

?1,401111.16.3/11H111639 Z

41 DO 665 AGE . 1.13
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-al4
66f
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647 IN:E811;1
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-649
652 TH9LO1 81 I

th mm211-.4
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65E 1149101261 16
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IHRLD1Z71 .16
0 670 AGt 2§061

-6 671-1494121'*"
HI
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ELSE IF (110CFA.E0.1.0009FEHA.E0.101.00.11.0CFA.E0.2.A

664 DO 615 EG . 1.29
NSLIAGEI I

ill

675

ieRtii:64,2"
-NI

600 CON1INUE
ELSE IF 111.0cFA.F.3 1.ANO NOFLHA.E0.111.0R.ILOGFA.E0.2.8

67. Z NOIMDFLHA.65.51110EN
67 AHOL 8.45
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1

84 690 CONTINUE
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00 695 A4E . 1.25
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665
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ENO F

ELS
PR41°. 'ERROR NO 4 -,

EHOIF
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ENDIF u-i

ENOIF
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02284/26. 20.43.04 PAGE 9
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Listing of the Simulation Main Program

for examples 2 and 3



PROGRAM LOBE 731172 OPTaG FIN 6.11152 02/e4/26. 21.61051

PROGRAM- SABFIINPUTIOUTPUT OAPSINPUT0TAPEGaOUIPUI1
SIMULAITON OF A BROILER BREEDER FARM

PAGE

IMPUTE CROM-1-407FRODOCTION-1F-17WICKLM EARN

- i VARIABLES

Zig TAFAM 1241g IAFAF 1241 FEARS 1241g APFRORg AP F011.2.2'24
AROR 12 2.241 LION 1121241g AFAR 12122211g AFAF 12REAL

.-AMO g-AFINR-12820261611. FAPPA2428151167/g-AREPN45116/1,- ARM
f 141421. CFEANP 12416110 TAFAFP 12616710 FEPOEG 1251671. MLA

IEVEGTrarli118BREET-1"/CFr11. FTEPRFEEP1K7VAIR
M* *'I Aim', 401, Amp, 1671. RAMON allifFEMOR 16711 NOL 16716
,INaL 167tgFPFg Ong ANFLC 124167/0 ANGG0124167/g APHAG-125I
1871 NATIO 1248671g IIIFA
INTiGIR A. 11. RORMA 1671g DACE. ADAGE
Al 1RORMA (AGES. ACE-a-1.671-/-07.0 r

C INPUT
&2ek11O1 MOREED. LOCEAg 110F1HA. LAIFA. FFEPREg FEEPFP1 FAR

13
ED AMOUNT IM PRI UCTION a gl oft / U141E11111/ 11

t 41!)__L74471_g4tAVi#AGI kupilot vil, _131'4 cg *.lr.

OBT w caLaidia aiiA ig Y TALI AND.AL 4 74116.1
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- AV ERA
g :W:141 CALL GROWTH 1110E106 L Cho AEON. 1 AV M.

& !I ggrisAcgcg-to. AURAL 10A41.11. CRAW! ADAGE.II.
OAG

2C A gG ICA E-11. ANFLO COAGE-11, AMEGGO IDA61-11
- C CCPPU1E IME IAGNIING PROGRAM

II

ALL-LIGHt IMOKMA.-10CFA. 110110. ROL. AMOL1
11C-.11.0AGe

P
P

pg wt.'.
PR m1-11 21 GE ANFIN 12AC-11; ANNIE 13AGI. 1 CFEAMR I0AGE1110

14 FORMAT I. 11111111 CONDITION Twe sinuLAT OM g//g ACE *120
Wei WorpititiftriAlf, 011./I. WIMIER.Of 'MALES v-I-17.1/.

IMO
IF IDAGEgLEgIMITNEN

-t

41

4
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5

I
HITR °O
1 N ...

.

;II
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PR 11 00
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H 1 :61
01011(111 =PI- RCFAi-CA" WIC& "FtigqFfillITECI°:"/-77-Fills-NUM

00 F---1 M A -L i 6 -

1
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iGIA; 121111-0-41014VIOREthKISVAITLiEhIlal:11.412.-111"11

-II.

0.: .°
PR A AGA- MINI 11IROS MORTALITY- AVERAGE BODY FEED- -CUM

Z(141 L Y: 4 fEQUICIEgf 1AMOUNfl WEIGHT IKGI AMOUNTIAG1 FEEDLABOUNTIKOIITINTIHRT' WK

/1

1 tilgliallE011nitaggleflikilDSWIta iredillivirtitilIVE FEED AkOUNIg.

11

-- 4411 ilailLITIPFMOR II/ REAL1FARR/ 411

160-4 14-1.17/F-TitInigh lIFF-fr-r-TRE-ECTFARRI/E10:1
, CFEAMF III. UFO. 111 0 2.

V
.--..

...4

f MALES .0



PROGRAM SOOF -73/172 OPT.' FIN 5.1,552 82/34/26. 21.59.51 PAGE

II 20
PRINT It, *MEER (it, 76110$ (It
rims' c/lix.-1..4x.li.sx,ik.yx. MI.N.'.61WFOLL F0057.*FILL FEED

--qaci-MIL 1
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AG-E.A111

.011
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07 IF c

°21 ist4 .2"llA01a0'4" TIE)
90 PR NI 43. ME ARFI4 121, FERO* 1/, VAAMF 12/

40 7041410 1/ 22.12.41.17160.14.70. N. .6k0F111 F0g5X.F11.2
2 74.NDOi

93 ELSE

95 ILIA741:14i:141.44MIPMFiliWitlilMF 121
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9f. I

9)
iw tAGE.G=.'.410AGE.LE.5/I061
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E: 2 all4 IAGfl.. CFeA"F (AGE-) 111.FAF 1AGE1 7.1
c
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OF 10E.Q.4.111.1111.1:
O. TAM IAGL1= AFAF ILOVA.1011.FPFAGLI 1RiAL 1AMFLOIACE
. '''11/ SO 1

try CFEAMF 10E41. GFSAMF 1AEZ11 .11AFAF 1AGi1 7.1

ii 154irlitili1:21FTIM.NM.FPF.AGE1 11.AL 1A6F1MIATE
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CFEAMF 14411. CFEAMF (AGE-11 111111F 1116L1 3.51

14
1.15:'
10AF IAG1.1. *AF EEOGFAipt44PFJAGE1 *REAL 1ANFTMIATE

h
..3

.111/100.1

1401F
cciits$ (AGE)' CFEAMF 1E-1) 1TAFAF liGi.1 5.113.

11 i- igRiallOVIEW2Ni11111611.-F6MOR 111611.--AFIIN-11.00FA.NN.AGE1

11?
501 tiNNICI 1/.20.12.0.X.17.63.140X.F5.3.611.27.2.53.F10.12.73twNOL

2, TAFAF 111G(1. CFEAMF (ACE)

iii
ELSE

124 I. To* IAG 1. CFiAMF (AGE). IMRLO iAGEI
04011-61. AGE ANFER (AGE). FRMOR-1AG41.-AFOM LOGFA0MN.AGE1

125 60 FORMAT /.20. 2.4/.17.13.14.7X.F5.3.60.F7.2.50.F10.2.70.121

lit

milrifq

su
la 122 11111-63GE

F IFIEPRF.GE.21THEN

lit
1 ID DURING THE FIRST 5 WEEKS*

41419::....iNE FEEDING PROGFAM LIMITE0 EVERY DAY SHOULD OE USE

-II/

-21101F-
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142
l PR
4
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(45)
RE0IREn.
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PROGRAM SONE .73/172 OPT.° FIN-5.1.552 82/04/26. 21.19.51

ENow-wit
oF HAL s ISJAEH 144RING THEILEST 24 YEEKS

co.Polt TOTAL(AVERAGE FEED AMOUNT PER DAT. CUMULATIVE FEED AMOUNT.

-3

16t
160 .NAMOR I N NT IA71111011 (11 REAL INAPRI .01)

ANIAL I I. RR MANOR ill

IF119

CFAHM UFA,. 111 4 7.
TAFAN I I. AFAP ILOCFA.NH.AGE1 /REAL IHARRI/108.1

PITT 2 ANNA/ (11. MANOR 151

ft I"
ita END F

Wilta liEE;.°111N121APHMOR (AGE) REAL IANPALIAGE1/1 .0/1
170 ANNAL (A(E). ANNAL (AGE-11 MAHON (AGE)
171 -A-. N NTIO. REALIAIIENAGE1/1

IF lAiNALIAiE1.1.1 A

ltk 1014- t

PACE

If/ D9rAGE (0.21111eN
_ _ _
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g ilt.-ML ItlilAr4VAGNAN:LiAIIIWtiig 121
PRINT 44. AGE. ANHAL 1121$ MANOR (2)$ CHAIM 121

lit
8

11-72-1-. 24.65 4 IREir91(RHITE1119/1111.1

IS ELS.
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IF IAGE,GE.I.ANO.AGE)E.S1THEN166
T AF AN AGE I' AFAN IL CFA efl11.1101.1 REAL (ANHAL 111G14111/1118.

lee (AGE)' CFPOIN IAG 11 ITAFANIAG 1474

9
, AGE. ANNA/ IOU/ MANOR (AGE), TAFAM (AGE). CFEAPII

-Iii

90 FORMAT 1/$24.12$44.17.6/$14.74. M111.4,64.F7.2,54.F10.2.70.'NO

1
ELSE

94 IF IFEEPRNACI.IITHEN

II;8 .

I
TAFAM (AGE,. AFAM 11.0CFA.MH.AGE1 4 (REAL 1ANMALIAGE411$

le tAill (AUL! CFEAHM IAGE..11 WAN (AGE) 7.
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P A 00AoN
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WlL8 11 H N
TMLN

z
CalIAGE1. AMON ILOCFAPR " EINAF AAGA:461W%

Al 55, AGE. ANNA (AGE). MANOR (AGE). ANON 1LOCFA.
2 101. GE,. tAFAN (AGE), MANN (AGE)

55 FORNAT1/. **.14.12$44.17.41.14.74.F5.3.60.F7.2.5X.

i
1 Ili-

Z

2 :11.2.740NOL /
iND F

it-TT

HH.AGEI$ TAFAN (AGE/. CFEASP (AGE/ . THRLO IACEI
PRINT 68. AGE. ANhAL (AGE). HAMOR (AGE) . A.'s.. 1LOCFA,

0-1

ET
218 PRINT 65. AGE. ANNA&

zi
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2
2

') ItfAi'fi
EAM IA El 41H410 ACE1

1 65 MAi,
.

x' VAAx.14, ,r..6x.d.2. x.
2

ENDIF

1131E:11PIii;:

iiL 11.1m /114b.NUTIR-gf-EPIALEE. THEN EIRTAIN NUNOER OF MALES HAS TO 0
al 41 : THE TOTAL NUMBER OF MALES IS lESS THAN TEN PERCENT OF

211 tiIFEEPRM.E0.21THEN

20
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pRoGRAN-sear _7-3/122 FIN 5.11662- ----02/04/26. 21.E9.61 PAGE 4

PR NFA FEEDING PROGRO,I.LIPITIT 110; 2411;4TROURANtputri
ifteITINIElIclitariP "LEK ) AND I"

tgif
flOfF

FEOCK"MAL ES AIIDFENA L E

OBTAIN FOLLOWING OATH AVERAGE WtIGHT
- AVERAGE E 0 11110004 PEN 1E0 BIRDS FER CAV
- AVERAGE RATE OF EGG PRODUCTION PER OAV
onitAsg 0Aft OF-MATCHING f6G PER-DAY-

C TETI S
PRODUC 11tH. LOOFA. *Mo.. AMP. AREPR. AINEGI

/11
PR
PI

R71124..
N
3
.0
o..6

tif.--- PR HTi-
F L 0 C se.PR 141,'

If

P NI°.:FEEDIH6 PROGRAM . 1

1;cvtimyr-lnaluortmouNT--muilltiT AvEatricsou, I...a-Pp(
PRODuCTION HATCHING CUSULATIBE LIGHT/ CUPULAII

11
IIINI... 1101 FEMME MALE FtM PAL WEIGH (KW OAV 101

64 207EGG-
EGGS/DAV7 FEED 101 EGGS /DAY HATCH15 EGG OAVIHRI 11/0/0

IF65 pc 0
61

211

C

g2gUIEJOIA.NfRAS Ws!"itt'AtugliaNcr2LAVIVItiERAINTA.
1 EGGS pRop. WEEK 25p[0 -67

//t
ra
Iii

eNFEJI (ALIO,' ANFEN . E5011 AGE/
ANMAL (AM AN4AL IACE- ... MANOR AGE1
0 mINTIO.tRE.t1.HFEnd MI

n nOn (.01). n tit 1 APMMOR tA Eli 1E01 1ANNAL 1AGE111 all
PfmtliTiiirlifii4lorignr-u-raricr-rxwmunGt=rp ,--ap

tic IF-11194410t1A1.0/10E11

_26
Ti'

AOEMA_EAG:1 I

4NHAL IWO 4

VLSI
,n0IF

ilt
_ AuFtg (*GI): AN114 tAGET A4MAL IAGEk

28,
TAFAFP 14E41. AFAFP IWEAL IANFEO IAGE.411/100.1
FEA4P 1tGEI. CEAPP (AG- -11 1 AFAFP 10E1 7.1

lAG
-ifIEG60

HINT CAGE)
REALIANFENIAGEI, °-.011

CHATtG AGEI!_gBAIL IAGE11. AnnAis 1. c).
AHH14.0 AGE1. HINT ARHEG IAGEI RFALITIGOIAWI oil

91 Fclon:n-fIGE1. KFUINP1AGUI-7-1REACI-IngG tAcr=rr--ANE(Gutcri

Ili

9,
94

2.11 12.

PRINT 110. 4G1, ANTEM (AGE). ANHAL (AGE) . FEHOR IAGE1, HANOI lAG

F IlDLIAGEI,F0.11THEN
F IROR4AIAG,I.E4AIMEN

9,
9';

_______211_7041 1'll'aX1/64X1PA2ItA 1if_A--072F .3.61(tE/LiintE1041.4

Zr). AFRUP ILOCFA.MH.EGEI.-1AFAFPAAGEli lAGE1.-ANEG60 (AG
20, AtIHAFG IAGEI. chlIEG FEPOEG IA El

X.9.-X.I9.1A.I9.4Y. 1100.32. E2

ii
ui, ,i0. AGE AuFEm (AGE), ANMAL 14161.1 FEHOR 14641. HAPOR IA6
2E1. AFIINP ILOCIA.41..AGE). IAFAFP (AGES. &EAfP IADEI. ANEGGO 1116

303 IFS APMAEG 116E1. CHATEG IAGE/1 FEP0EG ;AGE)
:IS FOIIHATO *.I2.27.16.25.15.25.14.311./4.4A.F6.3.6X.F7.2.611.F10.2.4

14 TIDI..19.4..14,4Wn0011.F6.21
-307- Ersr
3c6 IF lkoP.1.1.6a1.En.0iinEn



PFOGRAM sElpF 73/172 CPT: -FTN 5.13552 82/64/26. 21.59.51 PAGE 5

3C9 PRINT /?0, AGE. ANFEM (AGE), ANMAL (AGE), FEMOF (AGE), MANOR `AG

310 410 AFaNP YAFAFP CFEAMP (AGE), AMEGGO (AG

1"1 E
1:11_Am_A-1.6 ILVilt. CH4TEG MEIA_ Lk...lifittl_ELEifi .E.1

120 FOR3IT In, 2,2A,I6.2x,ISTcX,I4,2 , 4.4X.FE.3,6x,F7.2.5A.1072,4
313 ZA,I9,3x,I9.4X,130.x.I2,3x.F6.21
-3-- --r
315 PR

ELSIFif 125$ AGE. ANFEM (AGE), ANVAL (AGE). FEMOF (AGE), MANOR (AG
316 2E), AFBNP (LOCFA,MH,AGE1, TAFAFP (AGE), CFEAN1 (AGE), AHEGGO (AG

31? ZE), AMHAEG (AGE,. CHATEG(AGE), THRLD-(AGE), FEPOE0 (AGE)"
38 125 FORMAT(' 11" 12 2X,I6,2X1I5,2Fg/413X,I404X0F5.3,6X,F7.2,5X,F10.2,4

All rh4111-4-113-
43.1213X,F6.21

321 ENDIF
322 1G0 CONTINt.q ,

.

323 PRINT",
324 PRINT', ' THE TOTAL NUMBER OF MALES IS LESS THAN TEN PERCENT OF

-125 2THE-TOTAL-NUMBER OF FEMALES. -THEN- CERTAIN NUMBER -OF -MALES HAS-10-a
326 ZE ORDERED:

HI
PRINTIL,'
PRINT s' ALL 10E-VALUE 5-SHONN GN TABLES ARE 4IVEN PEN REEK 111TH

329 2TmE FOLLOWING EXCEPTIONS . FEED AMOUNT PER DAY, EGG PRODUCTION PER
-330 2 DAY, AMOUNT OF HATCNINO-EGG-PEP-DAY.-LIGHT-PEA-DAT

331
ND

31 TO
ESP

- . . ,
.,;. -..,:,

, .

. . ...


